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PLATELET FUNCTION DURING PHYSICAL EXERCISE AND
RECOVERY IN MEN

Giilriz Ersoz* * Ali Murat Zergeroglu** » Sema Yavuzer*

SUMMARY
Twelve healthy, sedentary males (aged 18-24) performed 15 minutes of cycling exercise with a load corre-
sponding to 75% of maximal heart rate. ADP and collagen-induced platelet aggregation, ATP release and platelet
count were measured before, immediately and 60 minutes after the exercise.
Both ADP and collagen-induced platelet aggregation increased significantly immediately after the exercise.
Sixty minutes after the exercise platelet aggregation tend to decrease and approximated to the resting level. ATP

release and platelet count did not change by exercise.

Our results indicate that acute severe exercise causes a transient increase of platelet aggregation.

Key Words: Exercise, platelet aggregation, platelet function

It is postulated that physical activity has protec-
tive effect against cardiovascular disease (1). Platelets
are known to play an important role in the pathogen-
esis of cardiovascular disease (2, 3). So the response of
platelets to physical exercise is one of the considerable
pathophysiological interests.

The researches have mainly focused on the aggre-
gatory response of the platelet. Agonist-induced aggre-
gation in platelet rich plasma (PRP) have been used
generally to estimate platelet function. But it is indi-
cated that the results using this method have been
conflicting. It is reported that the use of whole blood
aggregation avoids the preparation artefacts of PRP
and allows platelet function to be studied in the pres-
ence of other blood cells (4).

Since several granule contents of platelets are the
regulators of the microcirculation, platelet
release response seems to be important. There is very
few data about the effect of exercise on platelet release
response (5)

In the presented study it is aimed to investigate
the effects of acute exercise on platelet aggregation
and ATP release in sedentary volunteers. An exercise
protocol in intensity of 75 % of the each subject’s

major

maximal heart rate was performed that has been rec-
ommended for an improvement of aerobic power (6,
7). Al so it is planned to observe the platelet behavior
after 60 minutes of a recovery period.

MATERIAL AND METHODS

Twelve healthy and sedentary male volunteers
(aged 18-24) were participated the study. The subject
was judged to be healthy with a medical examination
that included a resting ECG and respiratory function
test. All the subjects were non-smokers and none had
taken medication known to affect the platelet func-
tions within the preceding two weeks.

The maximal aerobic capacities (VO,max) of the
subjects were estimated according to indirect method
of Astrand and Rhyming (8). The subjects performed
work corresponding to 75% of the maximal heart rate
for 15 minutes by bicycle ergometer (Monark 814E)
approximately two days after the estimation of
VO,max.

The subjects were rested for 15 minutes before
the exercise. Blood was collected by venipucture
before, immediately and 60 minutes after the exercise.
Blood samples were placed into siliconized test tubes

* University of Ankara, Faculty of Medicine, Department of Physiology
**University of Ankara, Faculty of Medicine, Department of Sports Medicine
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Table 1: Maximal intensity of platelet aggregation, amount of ATP release induced by ADP and collagen, and platelet count before,
immediately and 60 minutes after the exercise (n:12). Values are means=SE.

Before Immediately after 60 minutes after
Maximal ADP 10.54+1.86 18.68+3.12* 13.93+1.61
Intensity (Ohm) Collagen 14.52+3.13 26.17+4.38* 16.54+3.9
ATP Release ADP 1.55+0.24 2.09+0.29 1.35+0.29
(nM) Collagen 1.49x0.28 2.24+0.3 1.59+0.24
Platelet Count (x1000/mm3) 313.7+£18.4 321.9+14.8 317.9+15.4

containing 3.8% sodium citrate in ratio of 1:9 and
taken in EDTA for analyses of platelet count and
hematocrit.

Whole blood aggregation in impedance system
was performed using a Chronolog Whole Blood
Lumiaggregometer 560  (Chronolog  Coorp.,
Hawertown, PA) (9). Maximal intensity of the aggrega-
tion (maximal increase in impedance) was estimated
on the aggregation curve. Platelet ATP release was
measured by bioluminescence technique (9).
Luciferin-luciferase reagent was obtained from
Chronolog Coorporation. The luminescence channel
of the aggregometer was calibrated with 2nM of ATP
(Chronolog Coorp, Hawertown, PA). ADP { 10 uM,
Chronolog Coorp, Hawertown PA) and collagen (2
ug/ml, Chronolog Coorp,Hawertown, PA) were used
for platelet induction.

Platelet count was analyzed by Medonic Cell-
Analyzer 610.

The results were evaluated by Wilcoxon’s test
statistically. Significant was taken to represent p<0.05.

RESULTS

Maximal intensity of collagen and ADP-induced
platelet aggregation increase immediately after the
exercise (p<0.05) (Figure 1). 60 minutes after the exer-
cise platelet aggregation in response to both agents
tend to decrease and approximated to the resting level
(Figure 1).

There was no significant difference in maximal
intensity between that measured 60 minutes after the
exercise and that measured before the exercise. No
significant difference was found between postexercise
and recovery levels. Platelet ATP release, platelet
count did not alter in relation with exercise.

The results are summarized in Table 1.

DISCUSSION
In the presented study it was observed that ADP
and collagen-induced platelet aggregation increased

after 15 minutes of exercise performed at 75% of max-
imal heart rate. 60 minutes after the exercise, maximal
intensity of both ADP and collagen-induced aggrega-
tion decreased and approximated to the resting level.
The increases in both ADP and collagen-induced ATP
release by the exercise were not significant statistical-
ly.

It is difficult to compare and interpret most of the
previous results about the effect of exercise as different
intensities and durations of exercise have been used. It
is generally suggested that the effects of exercise on
platelet response to several agonists are due to the
intensity and duration of the exercise (5, 10). It seems
that moderate exercise does not cause any alteration
in platelet function while strenuous or prolonged exer-
cise increases the sensitivity of platelets. Wang et al (5)
reported that in 10 healthy sedentary subjects, platelet
adhesiveness and ADP-induced aggregation were
increased by strenuous exercise and depressed by
moderate exercise.

There is very few and conflicting data on the ef-
fect of exercise on platelet secretory response. Gene-
rally platelet factor 4 (PF4) and B-Thromboglobuline
((TG) have been used as the markers of secretory res-
ponse. Drygas (10) showed that repeated bouts of

Ohm
30+
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Ol.after
O 1h after
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Fig 1. Maximal intensity of ADP and collagen-induced platelet
aggregation before, immediately and 60 minutes after the
exercise (n=12). *Significant difference before and imme-
diately after the exercise, p<0.05.
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maximal exercise caused a significant increase in
platelet aggregation and PF4 release but the 60 min-
utes of exercise performed at 85% did not alter
platelet aggregation (circulating platelet aggregates
were estimated in EDTA-formaline in PRP) and PF4
release. Wang et al (5) reported that plasma levels of
PF4 and B-TG increased with exhaustive exercise and
no significant change caused by submaximal exercise
(50-55% VO, max) was found. We observed an
increase of platelet ATP release after the exercise per-
formed at 75% VO,max but this increase was not sig-
nificant statistically and Our results indicate that the
exercise, recommended for improvement of aerobic
power, increase both platelet aggregation and secre-
tion. The aggregation response seems to be more sen-
sitive than secretory response.

Moreover the exact mechanisms in exercise-
induced platelet activation have not been completely
understood. Increase in plasma levels of catheco-
lamines, endothelial damage due to shear stress and
oxidative  stress, alteration in  tromboxane
A2(TxA,)/prostacyclin(PGl,) ratio are thought to
involve the platelet activation during physical activity
(10, 11, 12).

It is known that physical activity increases the
production of free oxygen radicals that promote
platelet aggregation (13, 14). Also physical exercise
alters antioxidant atatus.It was reproted that erythro-
cyte superoxide dismutase (SOD) and catalase (CAT)
activities decreased by submaximal exercise (15). This
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THE EFFECT OF ENDURANCE TRAINING ON PLATELET
FUNCTION IN MEN*

Giilriz Ersoz** o Ali Murat Zergeroglu*** « Sema Yavuzer**

SUMMARY
10 healthy, sedentary males were performed 30 minutes of cycling with a load corresponding to 75 % of max-
imal heart rate, 3 times a week, during 6 weeks. ADP and collagen-induced platelet aggregation, ATP release and
platelet count were estimated before and after the first exercise and, the exercises that performed at the 3rd and 6th

weeks of the training.

The ADP and collagen-induced platelet aggregation increased significantly after the first exercise. The aggrega-
tion responses to ADP and collagen did not alter in relation with the exercise at the 3rd and 6th weeks. No alteration
was found in ATP release of platelets and platelet count during training. The platelet aggregation increased at rest by

the training program.

Our findings indicate that regular physical exercise results in an adaptation of platelet function.

Key Words: Exercise, training, platelet aggregation, platelet function

It is suggested that regular physical exercise
reduce the risk of thrombotic events and atheroscle-
rotic cardiovascular disease. A relative risk of about
1.9 for coronary heart disease (CHD) was reported for
sedentary life style compared with active life style.
Many CHD patients are taking part in exercise pro-
grams for rehabilitation (1, 2). But the intensity and
duration of activity required for protective and benefi-
cial effects are not conclusive.

Since platelets are known to involve in pathogen-
esis and progression of coronary disease (3, 4), the
effect of regular physical exercise on platelet activa-
tion gets one of the considerable subjects. The
prospective studies about the effect of training pro-
gram on platelet function are rare (5).

In the presented study it is aimed to investigate
the effects of endurance training on ADP and colla-
gen-induced platelet aggregation and ATP release.

MATERIAL AND METHODS

10 healthy, sedentary male volunteers, aged
between 18-22, were participated the study. All were

non-smoking and none had taken any medication at
least 2 weeks before the training program.

Maximal oxygen consumption (VO,max) of the
subjects were measured by using the method of
Astrand et al (6). Based on the results of these tests, the
participants were performed 30 minutes of cycling
with a load corresponding to 75% of maximal heart
rate, 3 times a week during 6 weeks. VO,max of the
subjects were re-estimated at the 3rd and the 6th
weeks and the loads were readjusted at the 3rd week.

Blood samples were collected in plastic syringes
containing 3.8% trisodium citrate before and 3 min-
utes after the first exercise. Blood samples were also
obtained before and after the exercise at the 3rd and
the 6th week of the training.

Platelet aggregation and ATP release induced by
ADP (10uM) and collagen (2ug/mi) were determined
by Chronolog Whole Blood Lumiaggregometer 560
(Chronolog Coorp,Havertown, PA). The platelet aggre-
gation was assesed by the method of electrical imped-
ance (7). The maximum rate (tangent of the maximum
slope) and maximum intensity (maximum change of
impedance) were computed. ATP release from the

* The study was presented at XXVth FIMS World Congress in 1994 in Atina/Greece
¥ Ankara University, Faculty of Medicine, Department of Physiology
***  Ankara University, Faculty of Medicine, Department of Sports Medicine
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platelet was measured by the method of biolumines-
cence (7). Luminescence channel was calibrated with
2nM of ATP. ADP, collagen, luciferin-luciferase
reagent and ATP were obtained from Chronolog

Coorp.
Analyses of platelet count were performed on

Medonic Cell-Analyser 610.
Wilcoxon's test was used to evaluate the results.
Significance was taken to represent p<0.05.

RESULTS

Maximal intensities and maximal rates of ADP
and collagen-induced platelet aggregation increased
significantly after the first exercise (p<0.05, p<0.05).
There was no alteration in aggregation response of the
platelet to ADP and collagen in relation with the exer-
cise at the 3rd and 6th week of the training. ADP and
collagen-induced ATP release of platelet and platelet
count did not change during the training program in
relation with exercise.

Maximum intensity and rate of ADP-induced
aggregation (p<0.05, p<0.05) and maximum intensity
of collagen-induced platelet aggregation (p<0.05)
increased significantly at rest by training (Figure 2, 3).
Basal ATP release did not change during the training
program.

The mean VO;max of the subjects was

3.2+0.15ml/min before the training program. At the
3rd week it increased to 3.8+0.27ml/min (p<0.01). At
the 6th week of the the training program it was mea-
sured as 3.98+0.78 and significantly different from
that measured before the training (p<0.001).

The results are summarized in Table 1.

DISCUSSION

Our data indicated that ADP and collagen-
induced platelet aggregation increased by acute exer-
cise (75% VO,max). ATP release in response to both

ADP and collagen increased but was not significant
statistically. No alteration was observed in platelet
aggregation and ATP release by the exercise at the end
of the training program.

It is suggested that exercise protocols in different
intensities affect platelet function differently. Short
duration and moderate intensity of exercise seems not
to affect platelet functions while intensive exercise is
increasing platelet aggregability (8,9). Wang et al (9)
reported that exhaustive exercise increased platelet
adhesiveness and aggregation while moderate exer-
cise (50-55% VO,max) depressed platelet activation

in healthy, sedentary subjects.

There is very few data about the effect of acute
exercise on platelet secretory response. The effect of
exercise on platelet release reaction also seems to
relate with the intensity of the exercise (8, 9). We
observed a postexercise increase of ATP release but
this was not significant statistically. Buczynski et al
(10) observed that submaximal physical exercise (75%
VO2max) decreased the concentrations of ADP and
ATP in platelets and the decrease was probably caused
by the stimulation of secretory process.

Itis suggested that sedentary and physically active
subjects respond differently to the same exercise pro-
tocol and the effects of acute exercise tend to be more
pronounced in sedentary than in active (9, 11, 12). But
the prospective studies about the effect of training pro-
grams have not performed very often (5). In the pre-
sented study, the effect of the training program, that
has been recommended for initiating aerobic training
effects, on platelet function was estimated (12, 13).

Our results suggest that an adaptation of platelets
to exercise occur as the training program proceeds.
The reason for the effect of training on platelet func-
tion is also debated. Sinzinger and Fitscha (14)
observed a decrease of ADP-induced platelet aggrega-
tion at rest and after the exercise by training accom-
panied by an increase of platelet sensitivity to PGI,

Table 1: Maximal intensity and maximal rate of platelet aggregation, amount of ATP release induced by ADP and collagen, and
platelet count before and after the exercise at 1st, 3rd and 6th week of the training. (n=10). Values are means and SD.

Max. Int () Max.Rate(€/m) ATP Rel. (nM) Pl.Count

ADP Collagen ADP Collagen ADP Collagen (x103/mm?)

1st week Before 11.4+4 24,17 5.3%x2.8 10.1£3 1.31+1.2 1.47%1 144.1+50.2
After 18.2+11* 31.6+9* 8.2+4.3* 12.3£4* 1.63%1.1 1.53+0.8 153.3+£53.6

3rd week Before 16.8+6.4 27.1x8 8.0£5.0 11.7+4 1.07+1 1.1£0.5 155.6+51.9
After 19.8+11.2 28.5+9 9.2+4.8 12.5+4 1.34x0.5 1.1+0.5 176.7+£57.7

6lh week Before 17.1+6.3= 32.1£10% 8.4%5 4= 12x6 1.2+1.1 1.2+0.5 136.9x51.9
After 16.1%5.1 27.9+8 8.4+7.3 12.4£5 1.21%1.1 1.2+0.6 150+62.9

* Significantly different from measured before the first exercise, p<.05
= Significantly different from basal levels that measured before the training, p<0.05.
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(both at rest and after the exercise). They indicated the
important role of platelet sensitivity to PGl, in platelet

activation .

In our previous study we observed a postexercise
increase of antioxidant activity (erythrocyte superox-
ide dismutase activity) at the 3rd and 6th week of a
similar training program (15). Kedziora et al (16)
reported a postexercise increase in superoxide dismu-
tase (SOD), catalase (CAT) and gluthation peroxidase
(GPx) activities in blood platelets accompanied with
decrease in platelet malondialdehyte (MDA) and
thromboxane A2 (TxA,) concentration. Antioxidants

are known to be regulators of platelet function and it
has been reported that they decreased the sensitivity of
platelets to several agonists (17). PGl, synthetase is

stimulated by antioxidants while TxA, synthesis in
platelet is inhibited by radical scavengers (17). It is
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LEARNING AND NITRIC OXIDE*

Banu Ocakcroglu** e Sema Yavuzer**

in short term memory.

SUMMARY

Neurons in the mammalian central nervous system are able to alter the strength and patterns of their synaptic
connections. This activity that is dependent on synaptic plasticity plays an important role in learning and memory.

Recent evidence suggests that nitric oxide (NO) has been implicated in long term potentiation (LTP) which is
a cellular model of learning and memory. Intensive studies about this subject has been continuing but the results
of different investigations are contradictory and the mechanism is not yet clear.

In this study it was aimed to investigate the effects of NO synthase inhibition on learning and memory in
Swiss Albino rats that were administered intraperitoneally L-NAME (Nw-Nitro-L-Arginine Methyl Ester) at a dose of
20 mg/kg one hour before the test of swimming to a platform in a water tank.

It was observed that, in the L-NAME administered group learning was disrupted significantly (p<0.01) in com-
parison with the serum physiologique administered control group and it was concluded that NO might play a role

Key Words: Long term potentiation (LTP), L-NAME, NOS inhibition, spatial learning

Neurons in the mammalian central nervous sys-
tem are able to alter the strength and patterns of their
synaptic connections. The activity dependent plastici-
ty is one possible mechanism by which animals learn
and remember (1).

Induction of long term potentiation (LTP) requires
a postsynaptic event (activation of NMDA receptors
and Ca2* influx) and maintenance of LTP involves a
presynaptic event (increase in transmitter release). A
retrograde messenger such as NO that is released from
the dentritic spines of the active postsynaptic cell dif-
fuses to the presynaptic terminals to activate one or
more second messengers that act to enhance trammit-
ter release and thereby maintain LTP. Two gases that
diffuse readily from cell to cell, nitric oxide (NO) and
carbon monoxide (CO) have properties that have
made them interesting candidates acting either alone
or jointly with other molecules, for the retrograde mes-
senger of LTP (2).

In the CNS, NO is produced in some neurons fol-
lowing activation of excitatory amino acid receptors,
particularly NMDA receptors. NO is synthetized from
L-arginine by the cytoplasmic enzyme nitric oxide
synthase (NOS) which is a calcium dependent
enzyme. Activation of the NMDA receptor results in

the elevation of intracellular calcium (Ca2*); which in
turn activates NOS via the calcium calmodulin com-
plex. NO is not a classical neurotransmitter in the CNS
since it is not released by exocytosis and does not
interact with a receptor protein but rather diffuses
rapidly across the membrane (3).

In the recent years many investigations have been
made about the effects of NO on learning and memo-
ry. However the effects and the probable mechanisms
have not yet been clearly unterstood. Some of the
investigations suggest that NOS inhibition disrupts LTP
and learning and the others claim that NOS inhibition
doesn’t prevent LTP induction and doesnit disrupt
learning (4,5).

The present study was performed with the aim of
investigating the effects of NO on learning and mem-
ory by the method of swimming to a platform in a
water tank after administration of a NOS inhibitor, L-
NAME (Nw-Nitro-L-Arginine Methy! Ester).

MATERIALS AND METHODS

In the present study, 16 male Swiss Albino rats
weighting 100-180 gr which were brought up in sea-
sonal light and dark cycle under normal laboratory

* Presented at the 5th Marmara Medical Days, September 16-19, 1996 Istanbul
**  Ankara University, Medical School, Department of Physiology

Received: Nov 12, 1996 Accepted: May 7, 1997
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conditions were used. They had free access to food
and water. Performance of swim to platform was tested
in C.H. Vanderwolf's water tank which was modified by
adding 1.5 kg milk to make water opaque (6).

The apparatus used in the swimming to platform
task was a rectangular aquarium measuring 43x90 cm
and 45 cm depth, filled with water at 20°C to a depth
of 25 cm. A wire mesh platform 21.5x18.5 cm was
placed in the center of the aquarium with its long axis
parallel to the long axis of the aquarium and 1 cm
below the water surface.

Training consisted of 10 trials for each animal and
the animals were placed sequentially in one of the
four corners of the water tank facing that corner of the
aquarium. On each trial, rats were allowed to swim
until they climbed onto the platform (the escape laten-
cy). The escape latency was determined by a
chronometer. Animals were guided to the platform if
they had not found it in 60 seconds. Several prominent
room cues were visible from the pool. Intertrial inter-
val was 30 sn. The test was repeated after 24 hr (reten-
tion test). One hour before the test L-NAME at a dose
of 20 mg/kg was injected intraperitoneally and to con-
trol animals same amount of 0.9% saline was admin-
istered.

When the performed method of the study is con- -

sidered regarding the primary and secondary memo-
ries, the period between the attempts conforms with
the period of the primary memory. The first trial of the
retention test was accepted as recall test and it was
thought that learning was continued in the rest of the
tridls.

Evaluation: On the first day of the control groupsf
mean escape latency was found as 7.9 sec so the
escape latencies over 10 sn were considered as error
(a trial in which more than 10 sec was taken to climb
up was considered to be an error). The escape latency
has been determined by taking the average of swim-
ming to platform periods defined during the ten trial
that have been applied separately for each animal.
Later on the mean value of escape latency has been
determined by taking the average of escape latency
values for every subject in the group.

In the control and test groups, mean error num-
bers, mean value of escape latency, number of failing
to find the platform were compared and evaluated by
Wilcoxon test and Mann-Whitney U test.

RESULTS

FIRST DAY: The results of the first day are pre-
sented in Table 1.

1. The L-NAME administered group’s mean num-
ber of error in 10 trials was 4.50 and that of the con-
trol group was 2.63. The test group’s first day error
number was significantly higher with respect to the
control group (p<0.01) (Figure 1).

2. On the first day, the number of trials in which
the platform couldn’t be found was zero in the control
group and three in the L-NAME injected group.

3. Escape latency was 13.9 sec in the L-NAME
administered group and 7.9 sec in the control group.

Mean error number

L-NAME

Control L-Name Control
Acquisition Retention
(First day) (Second day)

Fig 1: Comparison of mean error numbers of the control and the
L-NAME administered groups in acquisition and retention
tests.

* P<0.01 differs from the control group.
# P<0.05 differs from the first day.
* p<0.05 differs from the first day.

Table 1: Mean latency and mean error numbers of the control and the L-NAME (20 mg/kg) administered groups in acquisition and
retention tests (Values are mean + SD for 8 animals per group. i for each shown in brackets.)

First Day (Acquisition)

Second Day (Retention)

Mean error number

Mean latency (Sec)

Mean error number

Mean latency (Sec)

Control Group (8]

Test Group (8]
(L-NAME 20 mg/kg)

P

2,63+ Q.52

4.50x1.51

<0.01

7.9138+1.3078

13.9200+6.3992

<0.01

1.14+1.21

1.17+1.60

>0.05

4 AR931+2.0585

5.9367+6.2600

>0.05
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Escape latency was significantly high in the test group
(p<0.01) (Figure 2).

SECOND DAY: Results of the second day are
presented in table 1. Second day results of the L-
NAME group were similar to those of the control

group.

COMPARISON OF THE FIRST AND THE
SECOND DAY FINDINGS

1. In the control group performance of the rats on
the second day was higher with respect to the first day.
Mean error number on the second day (1.14) was
lower significantly with respect to the first day
(p<0.05) (Figure 1).

2. In the L-NAME group mean error number on
the second day (1.17) was lower with respect to the
first day (P<0.05).

3. In the control group escape latency on the sec-
ond day (4.88) was lower significantly with respect to
the first day (p<0.05) (Figure 2).

4, In both groups when mean value of escape
latency on the first day (control 7.9 sec, test 13.9) was
compared with the latency of the first trial on the sec-
ond day (control 4.2, test 3.6) a significant difference
was found {p<0.05) and it was considered that this
showed retrieval. .

DISCUSSION

In the present study, administration of L-NAME at
a dose of 20 mg/kg retarded but not prevented the

15 ~

Mean latin :y

Control L-NAME

Control L-Name
Acquisition Retention
(First day) (Second day)

Fig 2. Comparison of mean latency of the control and the L-
NAME administered groups in acquisition and retention
tests.

*P<0.01 differs from the control group.
#P<0.05 differs from the first day.

eventual learning in the place navigation test. This
finding is concordant with the literature data.
Bannerman et al reported that a single i.p. injection of
10 mg/kg L-NAME resulted in only a partial blockade
of enzyme activity (percentage inhibition in hip-
pocampus 68,2; cortex 67.3; cerebellum 52.6).
However, a single injection of 75 mg/kg L-NAME
resulted in a near complete inhibition of brain NO
synthase (percentage inhibition of synthase activity in
hippocampus 92.9; cortex 93; cerebellum 89).
Chronic i.p. injections of 75 mg/kg L-NAME resulted
in slightly greater inhibition of NO synthase (hip-
pocampus 96.6; certex 96.6; cerebellum, 95.1) (4).
Yamada et al reported that NOS activity in the cere-
bral cortex, the hippocampus and the striatum of the
60 mg/kg L-NAME treated rats were reduced to 11.2%,
9.2% and 11.9% of the control values respectively (7).

In their study it was observed that daily adminis-
tration of L-NAME (10-60 mg/kg) resulted in a dose
dependent impairment of performance during the
acquisition of the radial arm maze task while it failed
to affect performance in those rats that had previously
acquired the task (7). Although the NOS activity was
not determined in our study, according to the literature
data the L-NAME dose used in our study might have
caused NOS inhibition approximately over 60% and
the disruption of spatial iearning probably depends on
this inhibition. Estall et al reported that in a spatial
learning test when L-NAME was administered at a
dose of 10 and 20 mg/kg chronically, it disrupted
learning in a dose dependent manner (8). According to
our results and literature data NO mediates spatial
learning and inhibition of its synthesis disrupts learn-
ing. Similarly, Bohme et al reported that systemic
administration of NOS inhibitor disrupts spatial learn-
ing and blocks induction of LTP in the hippocampal
tissue (9).

Chapman et al found that NOS inhibition pro-
duced by administrating L-NAME at doses of 10 mg/kg
and 75 mg/kg disrupted acquisition of spatial learning
behavior but retention wasn’t affected. In the same
study coadministration of NO precursor L-arginine
reversed the disruption of learning (1). ,

In the present study the findings of the test group
on the second day supported the finding that NOS
inhibition didn’t affect retention. Although error num-
ber of the test group on the first day was higher signif-
icantly with respect to the control group, on the sec-
ond day error numbers were similar in L-NAME
administered group (1.17) and the control group
(1.14). On the other hand, there is partial similarity
between the results of investigations in which NOS
inhibitor L-NAME and NMDA receptor antagonists
were administered.
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Morris et al observed that NMDA antagonist D, L-
AP5 disrupted performance of spatial learning but
didn’t affect retention of spatial information when
administered intracerebrovascularly (i.c.v.) (10).

Mondadori et al found that NMDA receptor
antagonist MK 801 (i.p.) decreased learning, but it had
no effect when administered after the task (11).

These experiments suggest that a NMDA receptor
mechanism in the hippocampus perhaps LTP, is
involved in spatial learning (2).

It was determined that i.c.v. administered AP5 at
sufficient doses blocked LTP totally (10). Harris et al
reported that NMDA receptors are ubiquitous in the
mammalian central nervous system but are not dis-
tributed homogeneously. LTP occurs in regions which
have relatively high concentrations of NMDA recep-
tors. NMDA receptors are key elements for triggering
synaptically evoked LTP in area CAT (12).

[t was suggested that NO was responsible for the
acquisition of information rather than its maintenance
or long term storage (10). The results of our investiga-
tion also support this view. On the other hand, it
appears that NO mediates NMDA receptor activated
LTP induction (13).

Béhme et al showed that NOS inhibitor L-
NOARG (L-Nw-nitroarginin) administration blocked
induction of LTP and this effect was reversed by L-
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SUMMARY

The presented study has been carried out to investigate the activity of free radical-scavenging enzymes,; super-
oxide dismutase (SOD), catalase (CAT) and glutathione peroxidase (GPx) and platelet functions in 12 malignant
mesothelioma (MM) patients and 12 healthy persons. Although, in MM patients SOD and GPx enzyme activities
were lower than the controls, this was not statistically significant. On the other hand CAT activity was markedly lower
in the MM patients (p<0.001). Maximal rates of ADP and collagen-induced platelet aggregation that measured in MM
group were higher than those measured in the controls (p<0.05). Platelet counts were in normal limits in both two
groups. The presented data has indicated that the oxidative stress can play a role in the pathogenesis of MM. There
are several potential mechanisms by which the oxidants can participate in carcinogenic process. These include direct
and indirect interaction with DNA, activation of oncogenes and pertubation of cellular antioxidant defenses.
Meanwhile reactive oxygen species (ROS) can also activate platelets and aggravate the platelet functions.

Key Words: Malignant mesothelioma, oxidative stress, antioxidant defense, platelet aggregation

Exposure to asbest fiber can cause deposition in
lung tissue and induces mesothelioma after a long
latency period. Due to fibrous structure of some min-
erals, phagocytosis is incomplete and macrophages
can be chronically activated, thus releasing a number
of inflamatory mediator and reactive oxygen species
(1). Proliferative changes occur in lungs following
inhalation of those mineral dusts, presumably by oxi-
dant dependent mechanism. ROS damage a number
of macromolecules including proteins, lipids and
DNA. In addition, they alter genetic process affecting
the expression of various genes. On the other hand,
thromboembolism has been frequently reported in
malign mesothelioma, but prevalance studies are lack-
ing. An association between MM and thrombocytosis
has been also observed by various authors (2).

The presented study has been carried out to inves-
tigate the activity of ROS scavenging enzymes; SOD,
CAT, GPx and platelet function in the MM patients
and healthy persons.

MATERIAL AND METHODS

Investigation was carried out in twelve hospital-
ized malign pleural mesothelioma patients in

Department of Thoracic Surgery. An aged-matched
group of twelve normal healthy subjects volunteered
as the control group.

Venous blood samples were taken from fasting
patients and controls and placed into siliconized tubes
containing trisodium citrate (for evaluating platelet
aggregation) and into heparinized tubes (for measuring
antioxidant enzyme activities).

Erythrocyte SOD, CAT and GPx activities were
determined spectrofotometrically (3,4,5). The chemi-
cals were obtained from Sigma Co. and Hitachi Model
100-20 spectrofotometer was used for determining
enzyme activities.

ADP (10uM, Chronolog Reagent) and collagen
(2 pg/ml, Chronolog Reagent) induced platelet aggre-
gation were measured by electrical impedance tech-
nique by using Chronolog 560 WB Aggregometer (6).
Maximal aggregation rate was calculated on the aggre-
gation curve. Platelet counts were performed on
Medonic Cell Analyser 610.

RESULTS

Erythrocyte CAT activity of the MM patients was
lower than of the controls (p<0.001). Copper-Zinc
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superoxide dismutase (Cu-Zn SOD) and GPx activities
were lower in the MM patients than in the controls but
the differences were not statistically significant. (Table
1).

Platelet aggregation responses to ADP and colla-
gen were significantly increased in the MM group
(p<0.05) however, platelet counts were in normal lim-
its (Table 1, Figure 1)

15 +1 = Contmol

B MM

10

Fig. 1. Maximal rate (ohm/min) of ADP and collagen-induced
platelet aggregation in the control (n=12) and the MM
groups (n=12).

DISCUSSION

In this study it was observed that the erythrocyte
antioxidant enzyme activities of MM patients were
lower than of the controls. The difference between
CAT activities of the two groups was significant
(p<0.001). The rate of platelet aggregation responses
to ADP and collagen were significantly high in the
patient group (p<0.05).

It is known that generation of ROS increases in
MM. On the other hand, it was observed that antioxi-
dant capacities of the patients were lower than of the
healthy individuals (1). This data is pointed the inad-
equacy in the detoxification of ROS. Namely, the
patients are under oxidative stress. Another evidence

for this opinion is increased tendency of platelets to
aggregation in MM. It is known that ROS activate
platelets and aggrevate platelet functions (7,8).

Manzini et al (2) reported thrombocytosis in MM
cases. Nevertheless in our study, it was observed that
there was no significant difference between platelet
counts of the patients and the controls. This result
indicates that the increase in the rate of platelet aggre-
gation in MM is not related with platelet count. It is
thought that this increase is due to a factor (or factors)
that affects platelets directly and this factor is probably
ROS which the generation increases.

Therefore, these results confirm the role of oxi-
dants in the pathogenesis of MM, There are several
potential mechanisms by which the oxidants can par-
ticipate in carcinogenic process. These include direct
and indirect interaction with DNA, activation of onco-
genes and pertubation of cellular antioxidant defences
(9,10,11). It is reported that exposure to mineral dusts
causes spesific alterations of some components of the
antioxidant defense system. It is also suggested that
even increase in antioxidant capacity, it be insufficient
in preventing MM (1).

On the other hand, an association between MM
and thromboembolism has been frequently report-
ed(2). ROS-induced platelets may play a major role in
thromboembolic complications. Pacchiarini and col-
legues (12) showed that mesothelioma tumor cells
possesed proaggregating and procoagulant properties
in vitro. They reported that the proaggregating activity
was a peculiar feature of the malignant cells, thus nor-
mal mesothelial cells did not induce platelet aggrega-
tion.

In conclusion it was determined that there was
increased tendency of platelets to aggregation in MM
patients. On the base of previous studies and our
results, it is thought that the activated platelets may
play an essential role in thromboembolic complica-
tion in MM patients.

Table 1. Erythrocyle SOD, CAT and GPx actlvitles, maximal rate (max. agg. rate) of ADP and collagen-induced platelet aggrega-

tion, platelet count in the controls and the MM patients.

Control (X+SD)

MM {(X+5D)

SOD (U/gHb) 2859.9+717.3 2535.5£1014.4
CAT (k/gHb) 300.0+49 219.7+43.0%*
GPx (U/gHb) 3314 2.9+1.0
Max. agg. ADP 4.6+2.2 11.9£3.3*
rate (ochm) Collagen 5.6+2.1 12.4+3.0*
Platelet Count 273+48 291+50
(1000x /mm3)
* p<0.05

**p<0.001
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SUMMARY

Primary fibromyalgia syndrome (PFS) is a pathological condition involving generalized muscular pain, multiple
tender points, fatigue, abnormal muscle metabolism and sleep disturbance. Despite comprehensive academic inter-
est and studies, the etiology of this condition is not completely understood. Besides, there are similar muscular find-
ings among PFS and equine postanaesthetic myositis in which free radicals may play a significant role in the patho-
genesis. The presented study has been performed to investigate the capacity of intracellular antioxidant defense in
PFS. To achieve this goal, erythrocyte superoxide dismutase (SOD) and catalase (CAT) activities in 22 patients with
PFS and 20 healthy persons (control group) were determined. In the PFS group, SOD and CAT activities were signif-
icantly lower than control (p<0.001). This data that is figured out for the first time supports the hypothesis that in PFS
cases the intracellular antioxidant defense is defective and insufficiently detoxified free oxygen radicals may be the

cause of all symptoms in such patients.

Key Words: Primary fibromyalgia syndrome, oxidant stress, antioxidant enzyme activities

Primary fibromyalgia syndrome (PFS) is a com-
mon musculoskeletal disease characterized by wide-
spread pain, multiple tender points, fatigue, sleep dis-
turbance and morning stiffness. In addition, most of
the patients complain of reduced physical perfor-
mance, endurance, and effort dispnea. Despite com-
prehensive academic interest and studies, the etiology
of this condition is not completely understood (1). It
has been reported that there were functional and
metabolic disturbances in the painful muscles of the
PFS patients (2, 3, 4, 5). Some of these disturbances
are insufficiency of relaxation, decreased blood flow,
decreased oxidative metabolism, reduced level of
ATP, ADP and phosphocreatine, accumulation of lipo-
fuscin, mild structural pathology in mitochondria and
contractile proteins. Equine postanaesthetic myositis is
a similar condition in which muscles become hard,
intracompartmental muscle pressure increases, local
capillary blood flow decreases and lactate concentra-
tion increases in the blood draining from affected mus-
cle which indicates local hypoxia and anaerobic
metabolism. These muscular findings could be either
localized in a particular muscle group or generalized
{6). Moreover, muscle spasm due to pain and stiffness

can cause disruption of regional blood flow and results
in increased generation of free radicals.

This study was performed to investigate the
capacity of intracellular antioxidant defence in PFS. To
achieve this goal, erythrocyte superoxide dismutase
(SOD) and catalase (CAT) activities were determined
in PFS patients in comparison to healty controls.

MATERIALS AND METHODS

Twenty-two patients (17 female, 5 male) satisfy-
ing American College of Rheumatology (ACR) 1990
classifications for PFS (7) were included into the study,
after having a preliminary evaluation consisting of a
detailed history, physical examination and labratory
assesments. Patients with a history of traumatic, neu-
rologic, muscular, infectious, osseous, endocrine or
other rheumatic conditions were excluded. Tender
point examination was performed by exertion of uni-
form amount of manual finger pressure, until the fin-
gernail blanches, on each of nine paired anatomic
locations which are insertion of suboccipital muscle,
lower sternomastoid muscle, second costochondral
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junction, 2cm. distal to lateral epicondyle, mid-upper
trapezius muscle, origin of the supraspinatus muscle,
upper-outer quadrant of the buttock, prominence of
greater trochanter and the medial fat pad of the knee.
The sites were graded as: O=not tender or mildly ten-
der, 1=moderately tender, 2= severly tender. A tender
point score was computed by the addition of these
graded points.  Pain, sleep disturbance and fatigue
was evaluated by 0-10 visuel analogue scale in which
O=none, TO=unbearable (8). Age-matched twenty
healthy controls (10 male, 10 female) were also exam-
ined.

Erythrocyte SOD and CAT activities were deter-
mined in the heparinised blood samples obtained from
the subjects. After separating the plasma from the
blood samples, erythrocytes were washed twicely with
saline and were hemolized by adding 1.5 volume dis-
tilled water. Then the etanol-chloroform extracts were
prepared, and the enzyme activities were spectropho-
tometrically determined (9, 10). The chemicals (EDTA,
NaCN, NBT, riboflavin) were obtained from Sigma
Chemical Co. and Hitachi Model 100-20 spectropho-
tometer was used for enzyme assays. For statistical
analysis student’s t test was used with an alpha level of
0.05 for the significance.

RESULTS

Mean age of PFS patients was 35 years and mean
duration of PF symptoms was 3.3 years. Mean tender
point score, pain, sleep disturbance, fatigue scores
were found to be as 19.3, 7, 6.5 and 8 respectively.

In the PFS group, SOD and CAT activities were
significantly lower than control group(p<0.001)
(Figure 1). The SOD activity (mean =+ S.d.) of control
group was 3309 + 291 U/grHb, while in PFS group it
was 2134 + 875 U/grHb. The CAT activity was mea-
sured as 300 + 49 k/grHb in the control group and 171
+ 89 k/grHb in the PFS group.

[ Control
mPFS

4000

SOD (U/gHb)
[ (8]
g 8

2

2

DISCUSSION

This data that is figured out for the first time is
consistent with following hypothesis.

1-In the PFS cases the intracellular antioxidant
defence is defective. Therefore, the organism is under
the effect of oxidant stress. Accumulation of lipofuscin
in the affected muscles further supports this hypothesis
(11).

2-The insufficiently detoxified free oxygen radi-
cals may be the cause of almost all symptoms of PFS
(12,13, 14,15, 16, 17).

Reactive oxygen species that can not be scav-
enged sufficiently may cause a decrease in ATP level
by affecting aerobic and anaerobic energy systems. In
the cells that exposed to oxidants, glycolytic pathway
diminishes due to both inhibition of glyceraldehyde 3-
phosphate dehydrogenase and decreased levels of
nicotinamide adenine dinucleotide. Moreover, oxida-
tive pathway reduced by the inhibition of ATP syn-
thetase (18, 19).

Also free radicals cause a decrease in activity of
Naf-K+ ATPase and Ca*2- ATPase by oxidation of
thiol groups (19, 20). Thus, intra and extracellular
ionic imbalance occurs. Both decreased Ca*2-ATPase
activity and reduced high-energy phosphate levels can
cause relaxation insufficiency in affected muscle.
Insufficient relaxation of affected muscles, mainly
diaphragma, and reduced ATP, phosphocreatin levels
in the painful muscles of primary fibromyalgia patients
have been reported (3) (Figure 2).

Intra and extracellular ionic imbalance and oxi-
dation of membrane components that caused by free
radicals result in increased membrane permeability.
Additionally, oxidative stress destroys the synthesis of
gamma-aminobutyric acid (GABA) by decreasing glu-
tamic acid decarboxylase (GAD) activity (19, 21).
Insufficient inhibitory synaptic transmission may
increase neuronal excitability. In addition, GABA and
serotonin are the transmitters that related to non-REM

CAT (k/gHb)

Fig. 1. Erythrocyte SOD and CAT activities in the control and PFS groups (mean £ S.d.)



Sema Yavuzer, Hakan Ficicilar, Giines Yavuzer, Metin Bagtug, Meltem Dalyan, Glay Dinger 79

sleep which is disturbed in PFS (12, 14, 15, 16) (Figure be related with oxidative stress (Figure 4). [n conclu-
3). Thus, the symptoms that observed in PFS, such as  sion, it is suggested that oxidative stress play a pri-
sleep disorders, anxiety and chronic fatigue, seem to  mary role in the pathogenesis of PFS.

Decreased SOD and CAT activities

J

Insufficiency in scavenging of
superoxide and hydrogen peroxide

'

Oxidant stress

/

Additional factor —- IMUSCLE

| Yo\
Lipid peroxidation Decreased ATP
e e synthesis
protein oxidation l
Lipofuscine CaATP ase e Insufficient .
accumulation inhibition relaxation | == [Stifness

Y Y

Reduced physical| —jpm- |INCreased sensitivity g | Decreased local
-ol—

activity paﬁn blood flow

Fig. 2. The relationship between oxidative stress and some biochemical and physiological disturbances of affected muscle in PFS.



80 THE ROLE OF DEFECTIVE ANTIOXIDANT DEFENSE IN PRIMARY FIBROMYALGIA SYNDROME

Oxidant stress

:

Central Nervous System

4 X

Inhibition of
GAD activity

Increased

glutamate -

NIV

l

Decreased

Decreased synthesis
of serotonin

¢

Irrltablllty

A\

Decreasad serotonergic

Disturbance of
non-REM sleep

activity
¥

Widespread 4‘

pain

Fig. 3. The relationship between oxidative stress and non-REM sleep disturbance and irritability in PFS cases.
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Fig. 4. The various disturbances caused by oxidative stress may be reason for chronic fatigue in PFS.




10.

11,

Sema Yavuzer, Hakan Figicilar, Giineg Yavuzer, Metin Bastug, Meltem Dalyan, Gulay Dinger 81

REFERENCES

Yunus MB, Ahles TA, Aldag JC, et al. Relationship of clin-
ical features with psychological status in primary
fibromyalgia. Arthritis Rheum 34: 15-21, 1991.

Biackman E, Bengtsson A, Bengtsson M, et al. Skeletal
muscle function in primary fibromyalgia. Effect of
regional sympathetic blockade with guanethidin. Acta
Neurol Scand 77:187-191, 1988.

Bengtsson A, Henriksson KG,- Larsson J: -Reduced high-
energy  phosphate levels in the painful muscles of
patients with primary fibromyalgia. Arthritis Rheum 29:
817-821, 1986

Bennett RM: Muscle physiology and cold reactivity in the
fibromyalgia syndrome. Rheum Dis Clin North Am 15:
135-147, 1989.

Yunus MB, Kalyan-Raman UP: Muscle biopsy findings in
primary fibromyalgia and other forms of nonarticular
rheumatism. Rheum Dis Clin North Am 15: 115-134,
1989.

Sertevn D, Mottart E, Deby C, et al. Equine postanaesthet-
ic myositis: a possible role for free radical generation
and membrane lipoperoxidation. Res Vet Sci 48: 42-
46, 1990.

Wolfe F, Smythe HA, Yunus MB, et al. The American
College of Rheumatology 1990 criteria for the classifi-
cation of fibromyalgia. Arthritis Rheum 33: 160-172,
1990.

Littlejohn GO: A database for fibromyalgia. Rheum Dis
Clin North Am 21:481-557, 1995.

Aebi H: Catalase in vitro. Methods Enzymol 105: 121-
126, 1984.

Winterbourn CC, Hawkins RE, Brian M, et al. The estima-
tion of red cell superoxide dismutase activity. ] Lab Clin
Med 85: 337-341, 1975.

Drewes AM, Andreasen A, Schroder HD, et al. Pathology
of skeletal muscle in fibromyalgia: a histo-immuno-
chemical and ultrastructural study. Br ) Rheumatol 32:
479-483, 1993.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Cazevieille C, Muller A, Meynier F, et al. Superoxide and
nitric oxide cooperation in hypoxia/reoxygenation-
induced neuron injury. Free Radic Biol Med 14: 389-
395, 1993.

Crofford LJ, Demitrack MA: Evidence that abnormalities of
central neurohormonal systems are key to understand-
ing fibromyalgia and chronic fatigue syndrome. Rheum
Dis Clin North Am 22:267-284, 1996.

Gilman SC, Bonner MJ, Pellmar TC: Peroxide effects on
[3H]L-glutamate release by synaptosomes isolated from
the cerebral cortex. Neurosci Lett 140: 157-160, 1992.

Hirata H, Ladenheim B, Rothman RB, et al.
Methamphetamine-induced serotonin neurotoxicity is
mediated by superoxide radicals. Brain Res 677: 345-
347, 1995.

Jimenez Del Rio M, Velez Pardo C, Pinxteren ), et al.
Binding of serotonin and dopamine to serotonin binding
proteins in bovine frontal cortex: evidence for iron-
induced oxidative mechanisms. Eur J Pharmacol 247:
11-21, 1993.

Russell 1), Bowden CL, Michalek J: Platelet 3H-imipramine
uptake receptor density & serum serotonin levels in
patients with fibromyalgia/fibrositis syndrome. ]
Rheumatol 19: 104-109, 1992.

Halliwell B: Oxidants and central nervous system: Some
fundamental questions. Acta Neurol Scand 126: 23-33,
1989.

Weiss S): Oxygen, ischemia and inflammation. Acta
Physiol Scand Suppl. 548: 9-37, 1986.

Keher )P: Free radicals as mediators of tissue injury and
disease. Crit Rev Toxicol 23:21-48, 1993.

Bondy SC, Lebel CP: The relationship between excitotox-
icity and oxidative stress in the central nervous system.
Free Radic Biol Med 14: 633-642, 1993,






JOURNAL OF ANKARA MEDICAL SCHOOL Vol 19, No 2, 1997

83-88

AN EVALUATION OF THE INHALANT RELATED DISORDERS
IN A UNIVERSITY PSYCHIATRY CLINIC*

Aykut Ozden** e Saynur Canat***

SUMMARY

Objective: Although the exact prevalence of inhalant related disorders are generally unknown in Turkey, there
are strong suggestions that it is increasing steadily. As being a major health problem, we wanted to evaluate the cha-
racteristics of patients with inhalant related disorders and the outcome of the treatments they received. Method: We
evaluated 20 patients admitted consecutively to our hospital with inhalant misuse. Results: The results showed that
almost every patient came from low socioeconomic status and had intact family structure that seemed to enable the-
ir admission to psychiatry. They were mainly worker adolescent boys with predominantly adhesive and thinner abu-
se. They were followed on an individual outpatient basis and the outcome mostly depended on patient characteris-
tics. Conclusion: A structured team work, and preferably a separate unit is needed for the treatment and follow up
of these patients. On the other hand, there must be some interventions done for the patients who do not or could not
admit to psychiatry, as they might be the majority of inhalant misusers.

Key Words: Inhalant Related Disorders, Volatile Substance Abuse, Adolescence

Inhalant related disorders (IRD) include various
clinical conditions (dependence, abuse, intoxication,
delirium, etc.) that are associated with inhalant use (1).
The literature has other synonyms for these disorders,
like; volatile abuse, solvent abuse (2), but in this paper
only IRD and “inhalant misuse” will be used, inter-
changeably. IRD is mainly a problem of last two or
three decades, and it can be speculated that; it is one
of the major health problems of adolescents and
young adults of today, especially in the low socio-eco-
nomical levels (3).

Since the cost of these substances is relatively low
and their availability is rather easy, they seem to get
more popular among children and adolescents every-
day (4). It is estimated that about 16.5% of persons
aged 18 to 25 misuse inhalants at least once (5). Their
high potency of dependence, high risk of numerous
physical and psychiatric problems and sometimes sud-
den death, highlights its importance for the clinicians
and other health care providers (6).

There are countless products that can be inhaled
and have a potencial of misuse; adhesives, aerosoles,

gasoline, paint thinner, nail paints, other paints, anes-
thethic gases, dry cleaning liquids, etc (2). They con-
tain various chemical substances like; iso-butane, n-
hexan, toluene, xylene, ethyl acetate, chloroform, etc
(2). Their preferences by the “consumers” vary along
time, for example in England, adhesives had been
used by 80% of all inhalant misusers in 1982, but in
1987 they dropped to 8%, while butane rose to 42%
and aerosoles to 23% (7).

The potential risks of inhalant substances are also
countless; ranging from mild forgetfulness to death
from toxication, asphyxia or trauma (2, 4). They are
probably more fatal than alcohol and nicotine in the
short term. Moreover, about 10% of the inhalant mis-
users developes other, more heavy substance depen-
dence (e.g. heroin) after a few years (8), which under-
lines another public health problem.

IRD is known to occur in Turkey for about a
decade or so, but it came to public attention for the
last two or three years. This is particularly because of
the growing number of misusers in the society.
Nowadays, even lay people witness them in the parks
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and backstreets of Istanbul and Ankara, inhaling glue
from a nylon bag. We, as the clinicians of the adoles-
cent unit of the psychiatry clinic of university of
Ankara, have also started to face with a flow of
inhalant misuser patients brought by their anxious
families. This made us think about the problem and
we decided to intervene in a more systematic way. We
want to perform interventions not only in the sec-
ondary prevention area, but also in the primary pre-
vention, which must be obligatory in dealing with the
IRD problem (9).

As a start, we planned to investigate the general
characteristics of the IRD patients admitted to our hos-
pital, with this study. After this step, we plan to evalu-
ate the efficacy of our treatment modalities and then
on the primary prevention area we plan to investigate
the prevalance of IRD, risk group characteristics and
the efficacy of various prevention programs.

METHOD

This study is performed as a cross-sectional analy-
sis. We have included 20 consecutive cases of IRD,
admitted to our hospital in the second half of 1995.
These patients are referred to us either from other units
of our psychiatry clinic (e.g. inpatient wards) or they
come to our adolescent psychiatry unit directly, for
treatment purposes. We did not include previous cases
of [RD admitted to our hospital.

We used a questionnaire prepared in the light of
relevant literature, but we believe that almost every
question of this questionnaire is a part of their routine
evaluation process. So it can be concluded that this
study includes the main characteristics of the patients
with IRD. The questionnaire was filled by the inter-
viewer after the patients were informed about the
nature study and were asked to give consent, of which
neither turned down.

RESULTS AND DISCUSSION

The socio-demographical characteristics of the
patients are evaluated and 95% (n=19) is found to be
male and 45% (n=9) is worker, while 30% (n=6) is stu-
dent and 25% (n=>5) is unemployed. To be male is an
expected finding, as a body of literature reports high
prevalance of IRD among males (3, 6, 10). These
worker and unemployed boys come from rather poor
families and previous papers underlined the risk of
[RD in this population (3, 11 ). Various occupational
sites are found to increase the risk of IRD (2) and our
9 worker patients come from those workplaces, too;
polyestere production, car repairement, wall and

industrial painting and furniture production.
Nevertheless, with a percentage of 30, students can
not be overlooked and may be taken as a signal of
spread of the disorder to the students.

Mean age of the patients is 17.1 years, and the
age of first intake 14.9 years (Mean age - mean dura-
tion: 17.1 - 2.2 = 14.9). There are reports in the litera-
ture indicating that the mean age of the onset of IRD is
getting down, even as low as 13 years (7). Although
we could not find a previous pervasive study on this
subject in Turkey, we seem to follow this trend. We do
not suppose that adolescents of Turkey aged 15 years,
were aware of the effects of inhalants 20 years ago, let
alone misusing them. Our patients’ education level is
7 years, which is compatable with age 13, while their
mean age is 17 years, which indicates year loss in the
school. It is not clear that their academic failure has
resulted from their inhalant misuse or not, but we sup-
pose that low educational level is prevalent in this
group, which may be a difficulty in the therapeutic
process.

When family characteristics are investigated
(Table - 1). They mostly live with their families of ori-
gin (85%), has a low - moderate economical status
(85%) and live in the suburbs of Ankara (65%). Low
socio-economical status has been reported to be a risk
factor for IRD in the literature (3). However, the reason
beneath this discrepancy may be the different treat-
ment or misuse preferences of the “rich” and “poor”
patients. Patients from high socio-economical levels
might be referring to private practice psychiatrists, or
they may be preferring other, more expensive sub-
stances. Another finding of this study is the high per-
centage of patients living with their family of origin. It
would not be surprising if they had been living with
relatives or in single parent families, since, as Ash
noted (2), broken families constitute a risk factor for all
substance dependences, but Turkey seems to have a
privilege on this area, divorce rate is still relatively low
compared 1o weslern countries. Nevertheless, it can
be speculated that, although their parents were not
divorced, they could not provide enough supervising
to their child. Low socio-economical status may have
played a role in this.

On the other hand, psychiatric problems in their
families are not as low as the number of broken fami-
lies. This may constitute a risk for these patients, by
both psychological and genetic means (12, 13).
Although intact family structure may be of benefit,
having family members with psychiatric disorders may
not.
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Table 1: Family Characteristics of the Patients

n %

LIVING WITH ...

Family 17 85

In Orphanage 2 10

Friends 1 5
RESIDENCY

Ankara - Suburb 13 65

Ankara - Downtown 4 20

Qutside of Ankara 3 15
ECONOMICAL STATUS OF THE FAMILY

Low (Poor) 8 40

Moderate 9 45

High (Rich) 3 15
PSYCHIATRIC PROBLEMS IN THE FAMILY

None 14 70

Psychosis 2 10

Alcohol Dependence 3 15

Personality Disorders 1 5
BROKEN FAMILY 2 10

Table 2: Various Characteristics of the Inhalant Misuse in the

Patients
n %

MOTIVES OF ONSET*

Experimentation 13 65

Relief From Problems 5 25

Both 2 10
CAUSES OF CONTINUATION*

Psychedelic Effects (Euphoria, etc.) 9 45

Relief From Problems 8 40

Both 3 15
FROM WHOM IT IS LEARNED

Friends 17 85

Television 3 15
FROM WHERE IT IS OBTAINED

Small Markets 16 80

Stationary (Writing Material Stores) 4 20
WITH WHOM [T IS USED

Friends 12 65

Alone 8 35
PREVIOUS TREATMENTS

None 17 85

Present 3 15
AWARENESS LEVEL ON ITS HAZARDS

Low 7 35

Moderate 7 35

High 6 30

* Exceeds total number of patients because of multiple causes.

All patients are misusing adhesives, with three
(%15) of them taking paint thinner additionally.
Adhesives are cheap and easy to find in Turkey, and
maybe in other countries as well. They are even
cheaper than cigarette. Although there are about 6 dif-
ferent trademark names of adhesives, our patients are
found to misuse two of them. Namely; U-4® and
Bally®. This seemed to be in relation with their toluen
content. On the other hand, 3 patients who were mis-
using paint thinner are found to be workers, who use
paint thinner in their daily work. We think that work-
ing in that place has an important impact on their mis-
use. Some of them, even, may have been dependent
by passively inhaling paint thinner while working
using it.

It is also interesting to find such high percentages
of cigarette (n=19, 95%) and alcohol (n=14, 70%) use
in these patients. These substances might have opened
the door to inhalant misuse (14). On the other hand,
25% (n=5) have already started to use other sub-
stances, like cannabis and biperiden (6).

We have found that the duration since the onset
of misuse has been 2.2 years, which can not be taken
as short for such dangerous substances. Although their
frequency of use were hard to evaluate, we learned
that, generally, they were using it almost everyday for
a few months and then decreasing it to twice or thrice
a week. For the doses, we have asked the number of
“tubes of adhesive”, which is a common way of
expressing the dose in their jargon. The mean is a lot
higher than we expected: 18.6 tubes / day (about 130
ml of adhesive). Even, some of them were using more
than 20 - 30 tubes /day, and one of them reported of
using 80 tubes / day (his parents confirmed the dose) !
These findings imply the importance of a prevention
program, before it hurts more people.

It is also interesting to find that neither aerosoles
nor other inhalants, except for adhesives and paint
thinner, had been misused. We know that a wide
range of substances are being misused in other coun-
tries (7). We call this finding positive for now, but we
must not forget that our adolescents could start on
them, too.

The other characteristics are showed in Table - 2.
The leading motive of first inhalation seemed to be
experimantation, mostly because of a friend’s insis-
tance (65%+10%). There are reports in the literature
supporting the hypothesis that peer cluster effect is the
leading motive in the onset of substance related disor-
ders (15, 16). Three patients reported that they have
first seen it on television and after that they had an
enormous interest on these substances. Akdemir et al.,
previously reported a similar finding in their inhalant
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misuser patients from another hospital in Ankara (17).
These findings underlines the danger of unguided and
causal television programs on such issues. On the
other hand, in 25% of patients the first motive was to
get relief from problems of life. When questioned
about the cause of continuation, 40% reported relief
from problems and 45% reported that they liked the
euphoria, disinhibition and sometimes hallucinations
and other perceptional symptoms and 15% both. It is
of interest that the number of misusers who take it for
relief is increased. After the first one or two experi-
mentations most of the users give it up (18), but hav-
ing various problems of life, like family conflicts, eco-
nomical probtems workplace problems might be
inducing some of them to keep on misusing, as a self
medication, as Vaillant noted previously (19).

Other findings on the characteristics of inhalant
misuse are; mostly small markets sell the adhesives to
these patients (and generally, even though it is known
that they are misusers), with higher prices than usual;
the patients mostly use it as a group, by exchanging
the nylon bag full of adhesive. Except for three of
them, none of the patients received treatment before.
Finally, the awareness level of the patients on the haz-
ards of these substance is found to be relatively inade-
quate. It is evaluated by questionning their level
knowledge on the dependence potential and adverse
effects of the substances. General public might be less
aware, but these patients, with a 2 years of inhalation
history and with various psychiatric and other prob-
lems resulted from inhalant misuse, should have been
more aware. For example, only 6 of them knew that
these substances could cause dependence and some-
times death. These findings imply the importance of
educational programs on both patient and public
basis. Low awareness has been found in IRD patients
in other countries, too (20).

When asked about the psychiatric, physical and
legal problems they experienced (not the ones we
found) in relation to inhalant misuse, 90% (n=18)
reported psychiatric problems; irritability (70%), for-
getfulness (55%) and withdrawal from people (20%) as
the leading ones. Fifly percent reported physical prob-
lems like; dispnea (25%), fatigue (20%) and pain
(15%). Forgetfulness and fatigue has already been
reported in the literature (21), but irritability and disp-
nea, generally, has not. Since the number of our
patients is low, we can not make big conclusions from
this, but these symptoms may be taken for the warning
of an unidentified IRD, along with others. For the legal
problems, 65% had one or more trouble with police,
mostly because of being caught on taking inhalant or
in an intoxicated state. Although two patients reported
that they had been caught stealing in order to get more

adhesive, most of these legal problems are hard to dif-
ferentiate as resulting from IRD or conduct disorder
(50% had this diagnosis). Lockhart and Lennox (22)
has also found anti social acts as more prevalent in
these patients, but these findings should not be taken,
like, all IRD patients are anti social, since prejudice
prevents effective intervention.

Table - 3 outlines the evaluation and the manage-
ment of these patients. Although there are several
diagnosis of IRD in DSM-IV, like, inhalant related
intoxication, delirium, demans, psychosis, affective
disorder and anxiety disorder, our patients had neither
of them. They had mainly inhalant dependence and
abuse. Although we have observed comorbid psychi-
atric disorders, like, major depression in two and
panic disorder in one patient, we could not find a
direct relation with the inhalant misuse that warrants
an IRD. Conduct disorder is found to be highly preva-
lent among our patients (50%). This may partly result
from the high rate of any substance abuse in conduct
disorder patients. Half of our patients did not have any
conduct problems but did misuse inhalants. This
shows us that being a “good boy” does not necessari-
ly prevent from substances.

We also found out that 12 patients with inhalant
misuse were hospitalized, 13 patients given medica-
tion, 3 patients detoxified with benzodiazepines and 7
patients were offered only psychotherapy. Since
inhalant misuse does not show significant withdrawal

Table 3: Results of the Psychiatric Evaluation and Management

n %

TYPE OF IRD

Abuse 9 45

Dependence 11 55
COMORBID PSYCHIATRIC DISORDER*

None 8 40

Conduct Disorder 10 50

Others** 5 25
TREATMENT GIVEN*

Hospitalization 12 60

Medication 13 65

Detoxification 3 15

Psychotherapy alone 7 35
OUTCOME FOR THE FOLLOWING THREE MONTHS

High 5 25

Moderate 5 25

Low 10 50

* Exceeds total number of patients because of dual-diagno-
sis and multi-treatment

** Major Depression, panic disorder, borderline personality
dis., mental retardation
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symptoms, detoxification rate is low (18). It is done in
patients consuming high doses of inhalants. The med-
ications given were mostly low doses of antipsychotics
or antidepressants, while two patients with significant
major depression received full dose anti depressant
therapy. Hospitalization seemed necessary for 60% of
these patients because of various reasons, like, to per-
form a detailed psychiatric and physical examination,
detoxification and to take them away from their
inhalant misuse inducing environment.

Psychotherapy was performed in an individual
supportive therapy status, as it is offered in the litera-
ture (23, 24). Establishing a treatment alliance, provid-
ing relief for the emotional stress, problem solving
techniques and information on the effects of these sub-
tances have been the first goals of such a therapy.
However, enhancing their self-esteem was the major
goal of their therapy, since it is consistently found low
in other studies (15, 25).

However, treatment outcome does not seem
promising, even for the first three months after treat-
ment, with only 25% of the patients reaching total
abstinence. Since the number of patients is low, this
finding may be misleading. Nevertheless, we observed
that patients with low to moderate outcome were the
ones with conduct disorder or low to moderate levels
of awareness on the hazards of inhalant misuse. Other
factors (including the treatment given) did not seem to
differentiate patients with poor and good outcome, but
as the number of patients increase we will be able to
perform more reliable and statistically proved conclu-
sions.
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SUMMARY

Objective: It is well known that psychiatric patients benefit from learning about mental illness and how to cope
with it, but the specific interests of these patients are somewhat unclear. We have been conducting psycho-educa-
tion sessions in our clinic’s inpatient wards for a long time, and we wanted to shape our sessions according to the
needs of the “consumers”. Thus, the aim of this study is to investigate the specific educational needs of the patients.
Method: We conducted the study as a comparison between psychotic and depressive inpatients, and included 30
patients from each group. A questionnaire was prepared and used to determine the needs, in the light of literature,
Turkish culture and our previous experiences. Results: The results showed that; the issue that most of the patients
reported strong interest in learning more about was the possibility of relapses and prevention from it. Psychotic
patients generally reported interest in issues like medications and side effects, while depressive patients reported
learning more about strategies to cope with common problems. Conclusion: We concluded that investigating the
educational needs of patients must not be overlooked since it can effect the topics of the psycho-education sessions
and if possible separate sessions for depressive patients may be useful as their needs are somewhat different.

Key Words: Psychoeducation, schizophrenia, depression, rehabilitation

There is a huge body of knowledge on the effica-
cy of psychiatric medications and psychotherapeutic
interventions, but we have not reached a totally satis-
fying outcome for any psychiatric disorder, yet. Almost
every disorder in psychiatry still has a relapse rate that
can not be ignored. Our experience made us believe
that most of these relapses could be prevented by an
active program, which includes pharmacotherapy,
family counseling, regular appointments, and skills
training. However, every one of them needs an active
participation on the side of patients. The patients can
not be forced to take medication while at home, or to
comply with the regular appointments.

Compliance seems to be one of the major keys for
success in psychiatry. Even a depressive patient who
could be well, if he/she used your prescribed medica-
tion, may not remit soon because of noncompliance.
It is found that only one third of all patients comply
with treatment, one third sometimes comply, and one
third never comply (1). It can be speculated that it is

even worse in psychiatry, where medications have
multiple side-effects and patients often hesitate believ-
ing in their illness, which again lower compliance
with medications. We believe that a leading reason for
patients showing non-compliance with the treatment
in psychiatry is the lack of enough knowledge on the
treatment and illness.

One of the major approaches to help the patients
is, then, to provide the basic information about their
psychiatric disorders (2). Diagnosis, signs and symp-
toms, treatment approaches, side-effects of medication
and course of illness are the main informations given
to the patients, among others.

Psychoeducation (PE) programs for the mentally
ill became widespread during the 1980’s as a mean of
providing a forum for the relevant education and
mutual support of participants (3). A body of research
has been conducted between late 1970’s and 90’s on
the effectiveness of PE on delaying the recurrence of a
psychiatric disorder episode (4). For instance, Akiskal
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(5), Glick et al. (6) and Honig et al. (7) reported the
effectiveness of PE in affective disorders. Wallace (8)
and Foote et al. (9) showed the importance of PE in the
management of substance abusers. Miller et al. (10)
used PE in borderline personality disorders. The results
showed consistency from the USA to Japan and from
italy to China (11, 12).

Naturally, schizophrenia has been one of the
major areas of research on the effectiveness of PE.
Miller (13) and McFarlane (14) showed the benefits of
PE in schizophrenia. Hogarty et al. (15) even reported
a 50% reduction in relapse rates in schizophrenics liv-
ing in high expressed emotion households with only
PE, and its effects persisted for 24 months, while the
effects of social skills training were lost. PE, also helps
patients to understand the medications (16), to
attribute the causes of illness to relevant issues, which
is frequently found distorted in both the relatives and
patients (17), both of which may enhance patients’
compliance.

Second generation studies, as Goldstein noted (4),
tested more specific hypothesis concerning the most
efficient format for delivery of such programs, such as;
relatives-only, single family unit, multiple family
groups, etc., and found no clear-cut differences among
them. As Birchwood et al. concluded (18), delivery of
the information, rather than the mode of delivery, is
the crucial element in the intervention. However,
McFarlane and colleagues found that (19) psychoedu-
cational multiple family groups are not only more
effective in extending remission, but also more cost-
effective with a cost-benefit ratio of 1 : 34.

Despite the widespread clinical practice of edu-
cating the patients and relatives about psychiatric ill-
ness, relatively little is known about the specific edu-
cational needs of these patients (2). The curriculum of
most educational programs, including ours, has been
established by treatment providers, based on their
beliefs as to what information about the iliness and its
treatment, patients and families needs to know, rather
than on objective data collected from the patients and
relatives themselves. It appears to be a major flaw of
the educational programs.

In the Psychiatry Clinic of University of Ankara,
Medical School (UAMS), we conduct patient PE pro-
grams, for years. Although the importance of PE for
patients has long been known, a structured PE, which
considers the ditferent educational needs of different
patient groups, has not been established until now. As
a matter of fact, we decided to establish a structured
and continuous PE program, and as mentioned above,
wanted to base it on the objective needs of the “con-
sumers’’.

Thus, the aim of this study is to evaluate the spe-
cific educational needs of schizophrenic and depres-
sive patients, the two most prevalent diagnosis in our
inpatient wards, and probably the ones who most
needed PE. We also wanted to learn the modes of PE
presentation that they prefer most, since the way we
use for years (lectures) might not be the most suitable
one.

METHOD

The study is conducted in the Psychiatry Clinic of
UAMS, in the first half of 1995. The subjects for this
study comprised 60 inpatient chronic schizophrenics
and major depressive patients, 30 from each group,
admitted to our clinic’s inpatient wards for male and
female psychotics. There were equal number of male
and female patients, 30 from each. To be included in
the survey, patients had to have an education of at
least 5 years.

Since the number depressive patients admitted to
our wards is relatively low, it took about half a year to
complete the study. We tried to include all of the
admitted patients for not to be biased. Very few patient
declined to complete the survey, but about 10% had
to be replaced by new subjects, because of incomplete
fulfilling of the questionnaires.

A questionnaire was developed by the authors to
assess the educational needs. Fifty items pertaining to
different areas of educational need were generated by
a group of five professionals, and questions from pre-
vious surveys (2) were used but with the addition of
new items relevant to Turkish culture. They rated their
interest in learning more about each item on a five
point Likert-type scale, with 1 denoting “not interest-
ed” and 5 denoting “very interested”. Patients were
also encouraged to write additional topics if neces-
sary. Finally, patients were asked to present their pref-
erences on the mode of getting this education. They
ranked 4 items; Lectures (one hour a week), booklets,
group sessions (including discussion and sharing of
experience, once or twice a week), courses (a week
long course twice or three times a year). They were
also encouraged to write down any other mode that is
not mentioned.

Since the aim of the study was to investigate the
hature of the educational needs of the patients of
schizophrenia and major depression, nn statistical
analysis is performed in order to compare the groups.

Another part of this study is the evaluation of their
relatives’ educational needs with the same question-
naire, which is presented in another paper (20).
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RESULTS AND DISCUSSION

Tables 1 and 2 outlines the socio-demographycal
features of the patients. They are in their early thirties,
with schizophrenics being a little younger (30.5 years).
For the education levels of the subjects, schizophren-
ics appeared to be less educated (9.9 years) than the
depressive patients (11 years), which may be a result
of their ongoing debilitating illness. Nevertheless, both
results are not lower than the general educational level
of Turkish people.

A high percent of patients is found to be married
(60% of total), and this finding is more apparent in the
depression group (70%). When we evaluate the occu-
pational status of the subjects, we find a high rate of
unemployment, which is more prevalent in schizo-

phrenic patients than depressives. Unemployment
may be high because of the number of housewives or
girls, who are very prevalent in Turkey. Another cause
of unemployment in the schizophrenics may be a
direct consequence of their iliness.

Table - 1 also outlines the duration of the illness
and the number of hospitalizations for both groups.
Schizophrenics are found to be obviously more chron-
ic than the depressive patients, but the difference
between the mean number of hospitalizations is not
that apparent, which may imply similar severity
despite different chronicity.

In Table - 3, the rank order of educational topics
made by major depressive patients is outlined.
“Coping with sadness, hopelessness and pessimism” is
the most rated item in the list which indicates a

Table 1: Age, Education Status, Duration of lliness and the Number of Hospitalizations

DEPRESSIVE SCHIZOPHRENIC
GROUP (n=30) GROUP (n=30)
AGE 33.5+£9.6 30.5 £ 10.1
EDUCATION 11.0+ 3.7 9.9 + 3.1
DURATION OF ILLNESS 1.7 +£0.8 6.1 +3.7
NUMBER OF HOSPITALIZATIONS 1.2x04 2.0+ 1.1
Table 2: Marital Status and Occupations of the Patients
DEPRESSIVE SCHIZOPHRENIC
GROUP (n=30) GROUP (n=30)
n % n %
MARRIED 21 70.0 15 50.0
SINGLE 7 23.3 12 40.0
DIVORCED / WIDOW 2 6.7 3 10.0
UNEMPLOYED 11 36.7 14 46.7
EMPLOYED 19 63.3 16 53.3
Table 3: Educational Topic Ratings of Depressive Patients
RANK ITEM MEAN
1 Coping with sadness, hopelessness and pessimism 4.46
2 Strategies for solving problems 4.36
3 Early warning signs of relapse 4.33
4 The prevalance and etiology of the disorder 4.30
5 Coping with social isolation and withdrawal 4.23
6 Making plans for the future 4.20
7 Lack of interest and motivation 4.20
8 Stress reduction 4.16
9 Improving independent living skills 4.10
10 Psychiatric medications 4.07
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healthy concern with a major symptom of depression.
It is followed by “Strategies for solving problems” and
“Early warning signs of relapse”. These three items and
the items between #5 and #9 revealed an interest in
coping skills with the major problems that they face.
We would not be surprised if the “side-effects of med-
ications’’ or “psychiatric medication” had ended up in
the top five, but the patients did not appear to be as
much concerned as we have expected them to be.
This is an important finding because our PE hours
mainly emphasize education on medication. Maybe
we should shift the balance towards coping skills more
than we did before, especially when we are giving PE
to major depressive patients.

The first three ratings have some similarity with
the Mueser et al.’s 1992 survey (2), except that they
found “Ways of managing stress more effectively” as
the number one rated item, instead of “Coping with
sadness...”. “Side-effects” became number two and
“Early warning signs of relapse’” number three, which
is also at #3 in our survey.

In Table - 4, the rank order of educational topics
made by schizophrenics is showed. “Early warning
signs of relapse” became the number one rated item,
followed by “Psychiatric medications” and “Side-
effects of medications”. These top three items also

appeared in the top ten of Mueser et al.’s list (1992),
which may be indicating same needs in different cul-
tures. They found “Getting what you need from the
mental health system” as the most rated item, followed
by “Relapse signs’’ and “Psychiatric Medication”.
Our patients seemed to know how to get their needs
from the mental health system, (they ranked it at #9)
maybe because of the long duration of their illness.
Other items in our list revealed an interest in the cop-
ing skills, just as depressive patients, mostly for nega-
tive symptoms of schizophrenia. Their relatives also
reported great interest in the coping skills for negative
symptoms (20). It is interesting not to have symptoms,
such as hallucinations or delusions in the top twenty,
but it may be related with the symptomatology of
schizophrenics included in the study.

There are also several differences between the
two diagnostic groups’ ratings. Depressive patients
were more interested in coping skills, while schizo-
phrenics reported a need to learn more about medica-
tions and side-effects. These results may be due to the
nature of patients’ condition. Schizophrenic patients
may be experiencing side effects of medications more
than the depressives, and also they might have learned
that they had to take medication for a longer time than
the depressive patients.

Table 4: Educational Topic Ratings of Chronic Schizophrenic Patients

RANK ITEM MEAN
1 Early warning signs of relapse 4.33
2 Psychiatric medications 4.30
3 Side-effects of the psychiatric medication 4.26
4 Improving independent living skills 4.23
5 Making plans for the future 4.23
6 Coping with lack of interest and motivation 4.23
7 Coping with anhedonia 4.20
8 Coping with sadness, hopelessness and pessimism 4.16
9 How and where to get help for the mental illness 4.07
10 Stress reduction 4.07

Table 5: Patients’ Preferences on the Mode of Education Presentation*

DEPRESSIVE
GROUP (n=30)

SCHIZOPHRENIC
GROUP (n=30)

LECTURE 22+£1.2
BOOKLETS 1.9+£0.9
GROUP SESSIONS 25+ 1.1
COURSES 32+x1.0

= oo
+ + + H+

W NN =
_ O

& Since it is a rank order, from 1 to 4, low mean indicates high preference.
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On the other hand, Ozsan et al. (20) found sever-
al contrasting results with the patients; relatives of
schizophrenics rated coping skills, while relatives of
depressives rated information on medications and side
effects higher. Nevertheless, the number of similar
results surpasses the contrasting results, for example,
all of the groups are interested in relapse prevention
and coping with symptoms.

Table - 5 shows the rank order of educational
modes preferred by the patients. Schizophrenic group
rated “lectures” and depressives “booklets’” on top.
“Groups” became third and “Courses” fourth in both
patient groups. Their relatives revealed similar results,
except that “booklets” became second in the relatives
of depressive patients and “group sessions’” in the rel-
atives of schizophrenics. Lectures are the usual mode
of education presentation of our PE programs, but
reports from other authorities indicate the usefulness
of group sessions (14). However, our subjects did not
prefer groups as much as lectures. It may be the result
of unfamiliarity of Turkish people group sessions.
Lectures, however, have the potential of passifizing
the listeners, which may end up with a decrease in
their problem solving capabilities. A PE program
should not overlook this potential danger, and what-
ever the mode of education is, it should foster their
problem solving sources.

Group sessions are still present in our arsenal, and
they should be kept going for the compensation of
“emotional” part of the experiences of the patients.
They may find soothing answers for their questions in
a PE hour, but may not find the universality, altruism,
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A RETROSPECTIVE ANALYSIS OF PSYCHIATRIC PATIENTS
EVALUATED BY BRAIN PERFUSION SPECT*

Aykut Ozden** e Hakan Kumbasar** e Erkan [big*** ¢ Ozlem Kiigiik*** ® Giilseren Aras***

BP-SPECT gain its real value.

SUMMARY

Objective: Brain Perfusion Single Photon Emulsion Computed Tomography (BP-SPECT) is an important but
rather expensive method for evaluating brain function and its use in psychiatry is increasing. The aim of this study is
to investigate the motives of psychiatrists who recommended BP-SPECT be performed, the results of these evalua-
tions and the implications of those results. Method: We investigated the files of all 60 psychiatric patients who were
evaluated with BP-SPECT. Results and Conclusion: The results of this study showed that BP-SPECT can be a useful
diagnostic method if used properly and we found out that psychiatrists had to revise their knowledge about BP-
SPECT, since there were not as many evaluations as it would be, and in an unnegligible number of patients the results
were not even recorded. An interdisciplinary approach and more education could resolve this problem and make

Key Words: Brain Perfusion SPECT, brain Imaging, psychiatry

Brain imaging procedures have made a great con-
tribution to both the understanding and the treatment
of psychiatric disorders in this century (1). They came
a long way from the basic and rather simple instru-
ments, such as, x-ray graphy, to the highly sophisticat-
ed and equally expensive positron emission tomogra-
phy (PET) of recent times. BP-SPECT is one of the rel-
atively new procedures that has a wide spectrum of
application in neuropsychiatry (2). PET is obviously
an elegant technique superior than BP-SPECT, but it
requires an on-site cyclotron, a costly imaging device,
and a sophisticated technical operating staff, which
limits its application to research area (3, 4).

The application areas of BP-SPECT in psychiatry
range from psychoses to neuroses and from childhood
disorders to dementias and substance related disorders
(5). In schizophrenia, BP-SPECT and PET evaluations
helped clinicians to understand the roots of this illness,
revealing the hypofrontality and metabolic underactiv-
ity in basal ganglia (6, 7, 8). Similar studies are con-
ducted in our department as well, with a consistent
finding of lower frontal / occipital ratios and frontal /
whole slice ratios (9) and decreased activity in basal

ganglia (10) in schizophrenics with prominent audito-
ry hallucinations. Other areas of BP-SPECT in psychi-
atry has been; depression (5, 11), alcohol dependence
(12, 13), substance dependence (14), obsessive com-
pulsive disorder (15, 16), panic disorder (5) and
Tourette syndrome (17, 18).

One of the major areas of interest in BP-SPECT
studies is the evaluation of dementias. The usefulness
of BP-SPECT in dementias is gaining greater accep-
tance, especially in the early and differential diagnosis
of the different types of dementias (5). In patients with
clinical diagnosis of probable Alzheimer’s disease
(AD), reported sensitivities of BP-SPECT in comparison
with normal controls ranged from 70% to 100% (5).
As Bonte et al. noted (4); with high resolution BP-
SPECT, regional cerebral blood flow studies of these
patients would aid in separating patients with untreat-
able ADs from those patients with treatable causes of
dementias. Moreover, it can be used to screen indi-
viduals who are at risk to the familial form of AD (4)
and it is of equal value in differential diagnosis of
dementias with PET (3).

* Poster presentation at the 10th World Congress of Psychiatry, Madrid, Spain, 1996.
**  University of Ankara, Medical School, Department of Psychiatry
*#x  University of Ankara, Medical School, Department of Nuclear Medicine
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BP-SPECT can also demonstrate abnormalities in
the subcortical structures and the cerebral cortex in
patients with AIDS-dementia-complex, even when
magnetic resonance imaging (MRI) is negative and the
patient is relatively asymptomatic (19). Wang et al.
(20), demonstrated the usefulness of BP-SPECT in
demented parkinsonian and hemiparkinsonian
patients, as well as idiopathic parkinson’s disease, and
Messa et al. (5) reviewed the usefulness of BP-SPECT
in other neurological disorders or conditions, such as
cerebro vascular disease, migraine, intracranial neo-
plasms, postirradiation necrosis, Huntingtonis disease
and brain death.

Another important area of evaluation with BP-
SPECT in neuropsychiatry is epilepsy. The sensitivity
of BP-SPECT in defecting functional abnormalities in
partial epilepsy during the interictal phase is approxi-
mately 70% (5). Duncan et al. (21) reported that
HMPAO-SPECT is useful in detecting lateralising
abnormalities in temporal lobe epilepsy (TLE), even
with a 75% accuracy. However, the main objective of
radionuclide functional imaging in epilepsy is the
identification of epileptic foci before surgery, by
which high cost and invasive investigations will be
minimized (5). It is a reliable technique for the presur-
gical localization of complex partial seizures of tem-
poral lobe origin, and one study showed no disagree-
ment with electro encephalographic (EEC) findings
(22). Uvebrant et al. demonstrated that (23), BP-SPECT
yielded relevant information in 79% of pediatric cases
examined for epileptic surgery, while MRI and com-
puterized tomography (CT) revealed 49% and 36%
respectively.

In summary, BP-SPECT is a very useful neu-
roimaging instrument for psychiatrists and other clini-
cians. The question here is “How do we use it?”. As
Messa et al. (5) documented; “psychiatrists, neurolo-
gists, neurosurgeons and general practitioners have a
poor level of knowledge about radionuclide tech-
niques.” This may be an over-generalization, but our
clinical experiences make us believe that clinicians
frequently consider diagnostic tools, such as; EEG, CT
and even sometimes simple blood analysis, as a
panacca  for  their  diagnostic  problems.
Recommending an EEG, for example, gives a break for
the clinician to think about the patient, or forget about
the problems and relieve the anxiety, that the patient’s
condition induced in him or her. Moreover, some-
times asking a CT or even an x-ray graphy helps the
clinician to save his/her face when asked about
whether he/she considered organic etiologies, but
he/she may not even have performed a physical ques-
tioning and examination ...

Given the abuse of various diagnostic instru-
ments, BP-SPECT is no exception in facing such a fate.

It may evoke a “magic-tool-that-shows-everything”
reaction in the clinicians, just as MRI once evoked.
Overuse of BP-SPECT is, however, a great waste of
money and time. [t is far more expensive than other
imaging procedures. On the other hand, a consequent
disitlusionment could cause a counter-reaction, like
not evaluating patients with BP-SPECT, though it is
indeed necessary.

Here, we wanted to evaluate the referral patterns
of psychiatrists for BP-SPECT imaging. The aim of this
study is to investigate the motives of psychiatrists, the
results of the evaluation and the implications of those
results. The findings may improve our knowledge on
BP-SPECT and the ways to use it in a more construc-
tive way.

METHOD

We investigated the files of all psychiatric patients
who were evaluated with BP-SPECT, in the Nuclear
Medicine Department (NMD) of University of Ankara,
Medical School (UAMS) between 1991 and 1995.
Only patients referred from Psychiatry Department
(PD) of UAMS are sincluded in the study. There were
60 cases as such, but we might have lost several
patients who were evaluated by BP-SPECT, but
unrecorded in the files. However, we suppose them to
be minority.

Patients’ files are investigated for the socio-demo-
graphic variables, psychiatric diagnoses, the objec-
tives of BP-SPECT evaluation and the other diagnostic
evaluations such as EEG, CT, MRI, etc. We also eva-
luated the impact of BP-SPECT findings on the patien-
tfs management. We tried to find out what has
changed or confirmed after the results of BP-SPECT
arrived. The results of BP-SPECT are obtained both
from the files of PD and the NMD, where it is per-
formed.

Since it is a descriptive study on the patients eva-
fuated with BP-SPECT, no statistical analysis is per-
formed. The names of the patients and the clinicians
kept anonymous.

RESULTS AND DISCUSSION

When the socio-demographical characteristics of
the psychiatry patients, evaluated with BP-SPECT
between 1991 and 1995 are investigated, we see that
most of the patients are; female (58.3%) , married
{(61.7%) , middle aged (20-60 years:; 81.7%), high
school graduate (41.7%), employed (41.7%) and liv-
ing in Ankara (58.3%). These results are not surprising,
except that unemployed persons are found to be 38%
which is high for such a costly investigation, but most
of these unemployed persons are housewives or girls
whose husbands or parents pay the costs.
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Table - 1 outlines the primary psychiatric and
neurological diagnoses of the patients. As it can be
seen from the table, although most of the patients had
psychiatric diagnoses, a high number of patients (30%)
had primarily neurological diagnoses. The high num-
ber of neurological patients might be explained as
comorbidity (e.g. mild depression and epilepsy) or
patients mistakenly referring first to psychiatry,
although they primarily have neurological disorders
{e.g. undiagnosed Huntington’s disorder patients refer-
ring with paranoid symptoms or depression).

Nevertheless, the majority has a psychiatric disor-
der, of which depression leads, followed by dementias
and psychotic disorders. There are 12 dementia
patients, which makes 3 persons per year. Given the
importance of BP-SPECT in differential diagnosis and
evaluation of dementias, there might have been more
dementia patients.

The main objective of BP-SPECT evaluation is
found to be “confirmation of an organic condition”
with 78.4%. Unfortunately, most of the objectives
were not recorded in their files, but with tracing some
clues and excluding the previously diagnosed demen-
tia patients, we considered them to be “confirmation
of an organic cause.” Clinicians unsure about the diag-
noses of their patients might have recommended BP-
SPECT be performed. Evaluation of dementias was the
objective in 12 dementia patients (20%), and one
patient, who has Tourette’s syndrome, evaluated in
order to see the treatment response (1.6%), but he had
not have a previous BP-SPECT. In fact, no patient
seemed to have a control BP-SPECT, although it can
provide important insights on the progress of treatment
(19).

Table - 2 outlines the positive findings of neu-
roimaging evaluations of the patients. BP-SPECT find-
ings are investigated from both NMD files and their
psvchiatry files. We found out that results of only 42%

Table 1: Primary Diagnoses of the Patients

(n=60) n %
PSYCHIATRIC DIAGNOSES 42 70.0
Depression 13 21.7
Dementia 12 20.0
Psychosis 11 18.3
Psychoneurosis 2 3.3
Other Psychiatric Disorders* 4 6.7
NEUROLOGICAL DIAGNOSES 18 30.0
Epilepsy 9 15.0
Movement disorders 6 10.0
Cerebrovascular disorders 3 5.0

* Tourette, mental retardation, borderline personality disorder,
intermittant explosive disorder.

of patients were recorded in their files. This is an unex-
pected finding for us, because we believe that BP-
SPECT is not an ordinary investigation that can be
“forgotten’”” to record. However, we obtained the
missing results from the NMD and found out that
53.3% of patients had a positive finding on BP-SPECT.
They mostly had hypoperfusion in basal ganglia
and/or parietal lobes. It can be speculated that these
results indicate careful selection of patients for BP-
SPECT investigation.

Another important investigation is the MRI, which
is not performed or performed but not recorded in
their files, in 88.3% of the patients. This is a far too less
percentage for an important investigation like MRL
However, two thirds of the patients had a brain tomog-
raphy before or after BP-SPECT and 26.7% of patients
had a positive finding on CT, while most of them were
non-significant, like minimal cerebral atrophy.

EEG was performed in 43.3% of the patients and
20% had a positive finding. No patient seemed to
have a cranial x-ray graphy or maybe it is not record-
ed. Whatever the reason is, more x-ray and EEG
should have been performed, or if it has been done, it
should have been recorded.

The impact of BP-SPECT findings on patient man-
agement is assessed and we found out profound
changes or confirmation of diagnoses in 23.3%, but
again there was no documentation in half of the

Table 2: Positive Findings in Neuroimaging Evaluations*

n %
BP-SPECT
Positive 32 53.3
Negative 28 46.7
Not recorded in the 25 41.7
psychiatry files
MRI
Positive 4 6.7
Negative 3 5.0
Not performed or not 53 88.3
recorded
BRAIN CT
Positive 16 26.7
Negative 24 40.0
Not performed or not 20 33.3
recorded
EEG
Positive 12 20.0
Negative 14 233
Not performed or not 34 56.7
recorded

* No cranial x-ray graphy is recorded in the files.
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patients, which can also be speculated as “no effect”,
which is actually 26.7%, since it might have been
recorded if it had revealed a significant change or
confirmation.

CONCLUSION

BP-SPECT investigation has an important place in
neuroimagery for a long time, but we believe that, as
Hellman and Tikofsky stated (24), clinicians are not
yet convinced that it has an impact on the manage-
ment of their patients. Our clinicians are found to
overlook the usefulness of BP-SPECT, since most of
the results and other evaluations were not recorded
and the number of BP-SPECT investigations is few (12
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THE CHANGE OF FEELINGS AMONG GROUP PARTICIPANTS
IN RELATION TO THEIR FIRST GROUP-SESSION EXPERIENCE
AS RELATIVES OF PSYCHOTIC IN- PATIENTS

Giiléren Unliioglu*  Riichan Kartallar** ¢ Ladiper Giirakar***

SUMMARY

This study was conducted with 98 relatives of psychotic in-patients. The goal was to evaluate the change in their
feelings concerning group sessions held in the psychiatry department of Ankara Medical School for the family mem-
bers of the psychotic patients. The data was collected in a six months period. Each subject was given a questionnaire
following his/her first group sesion. The questions were related to how they felt just prior to group, during the group
and following the group. The subjects had to check the most suitable state for himself/herself, the choices being
“fine/comfortable”, “does not matter” and “anxious/under pressure”. The relationship between the answers for three
various stages of group-session was examined using Goodman and Kruskalfs Gamma and Spearman’s correlation
Coefficient. The changes found were statistically significant from baseline for some emotional states.

Key Words: Relative Group, Change of Feelings

When an individual is diagnosed as psychotic or
schizophrenic the other members of his/her family are
also effected emotionally in various degrees which
can be detected by the evaluating physician. On the
other hand over the last 20 years there has been a shift
in the conceptualization of the role of social and fam-
ily factors in schizophrenia. Some research workers
have focused attention on the schizophrenic’s home
conditions and his/her wider environment trying to
detect their effects on the onset and prognosis of the
illness (Barrowclough and Tarrier 1984). Hogarty et
al.(1979) found comparative measures of intrafamilial
stress related to relaps. Vaughn and Leff (1976) worked
on the influence of family and social factors on the
course of psychiatric illness. So both the family mem-
bers versus the patients influence and are influenced
by each other. In a study by Unliioglu and Kartallar
(4}, the family members participating in relative group
sessions stated their satisfaction after the sessions. The
authors reported a feeling of relief among participants
which could be observed by therapists due to the par-
ticipants body language. Also some of them verbalized
their feelings more comfortably and openly after such
sessions, during their progress interviews with mem-
bers of therapy team. Mosher and Keith (5) suggest to

make the relatives an active member of therapy
process in a study they conducted in 1990. Unliioglu
and Sayil (6) reported statistically significant decrease
in the readmission rate of psychotic in-patients whose
relatives participated in group work, in comparison to
those whose relatives did not.

Since the group-work done with relatives of psy-
chotic inpatients came close to two decades, the ther-
apy team felt the need to get reliable answers to some
questions they raised in relation to the feelings of the
participating relatives concerning the group session
{A). What were the relatives feelings (a) prior to, (b)
during, and (c) following their first group session, in
terms of being comfortable versus anxious? (B) Was
the group session of any benefit to them? (C) Would
they be interested in participating in such group ses-
sions again while their patients are in the hospital? (D)
Would anyone be interested in coming for such ses-
sions at times, after his/her relative’s discharge from
the hospital?

METHOD
Setting

This study was conducted in the Psychiatry
Department of the Medical School of Ankara

* Professor of Psychiatry, Department of Psychiatry in Medical School of Ankara University, Turkey
** Forensic Psychologist (PhD), Department of Psychiatry in Medical School of Ankara University, Turkey
*** - Social Worker, Department of Psychiatry in Medical School of Ankara University, Turkey
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University, in the first 6 monhts of 1990, with relatives
of psychotic male and female patients who were
admitted to the hospital where they were treated in
two seperate wards. Female ward has 20 beds and
male ward has 28 beds. On both wards the treatment
aproach is multidimentional. One part of the general
treatment program is the psychoeducational group
sessions conducted by therapy team with patients rel-
atives every week on each ward (a) to give them infor-
mation about the illness (b) to understand the relatives
toughts, feelings and difficulties concerning their
patients and the ilness, and (c) to support them in var-
ious possible ways.

The relative or family member is invited to attend
the relative groups during their first contact with the
doctor of the ward. Each session is conducted follow-
ing the visiting hours every week on both male and
female wards. Twenty three sessions were held in 6
months in two seperate wards adding up to 46 ses-
sions. In each session 5-14 relatives were present
among whom 1-3 were new-comers.

Study Team

The study team consisted of a pshychiatrist, a psy-
chologist and a social worker.

Subjects and Procedure

Subjects were selected among relatives who par-
ticipated in the relative groups for the first time
regardless of their age, sex marital status and educa-
tion.

Forms which had two parts were prepared and
printed. First part consisted of their demographic char-
acteristics and second part included the questions
which were prepared to find out the answers related to
their feelings about this first group session.

After the relative group was over, the new mem-
bers were asked to stay and fill out this form which did
not need a long time to fill. Ninety-eight relatives
attended the groups and filled out the forms during the
study period.

The first question was related to their feelings
“prior to”, “during” and “following” the relative grup
sesison in terms of being “fine/comfortable”, “does not
matter” and “anxious/under pressure”. The second
question was: “Does the participant feel that he/she
benefited from the session” which had 4 choises for
the answer, “much”, “moderate”, “little” and “not at
all”. The third guestion was: “Would he/she like ©
attend other groups while his/her relative is in the
Hospital” with two choices as “yes” and “no”. The
fourth question being: “Would he/she like to attend
some groups in future after his/her patient is dis-
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charged from the hospital” with the alternatives of
“yes” and “no”.

At the end of 6 months a total of 98 subjects par-
ticipated in relative groups. The number of male sub-
jects was 55 (56%) and females 43 (44%). Their age
range was between 15-64. The accumulation was
between ages 25-34 with a ratio of 28.6%. Fourtyfive
to 54 age range followed with a ratio of 25.5%. The
subjects educational level ranged from being “literate”
to “university graduate”. First row was taken by pri-
mary school graduates: (37 subjects= 37.7%), fol-
lowed by high school graduates (34=34.4%). There
was no unemployed subject. Majority of subjects were
employed as civil servants (38=38.8%). Thirty (30.6%)
of the subjects were house wives, taking the second
row. Among women this had a rate of 69.8%. Eighty
(81.6%) were married and 10 (10.2%) single. Two
males were divorced and 6 females widowed.

Data Analysis

Data was processed and analyzed with SPSS/PC+
Ver. 4.0.

Since the subjects had to check the most suitable
state for himself/herself, concerning his/her feelings
about the group during three various stages in relation
to their change of feelings concerning this group ses-
sion; the relationship between the answers for 3 vari-
ous stages of group sessions were examined using
Goodman and Kruskal’s Gamma and Spearman’s
Correlation coefficient. The answers to following 3
questions were evaluated with percentages.

FINDINGS

Majority of subjects was within 25-34 age group;
their education level mostly “primary school,”; occu-
pation “civil servants” and marital status “married”.

Prior to Relative Group 59.18% of subjects felt
“anxious/under pressure”, during the group this
dropped to 15.31% and following the group the per-
centage of discomfort was only 2.44%.

Those who felt comfortable prior to group was
only 21.43% whereas at the end, this ratio raised to
83.67% demonstrating a great difference from base-
line.

This finding shows statistically significant rela-
tionship between the findings of “prior to group” and
“following the group,” with Goodman and Kruskal's
Gamma (G=0.471) and Spearman’s Correlation
Coefficient (1=0.234; p= 0.022). The relationship
between feelings “prior to” and “during” the group
session is linear. Yet one may believe that the feelings
“prior to” relative group session, in a way may deter-
mine to a great extent, the level of feeling “fine/com-
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Prior to During Following
n % n % n %
Anxious/under pressure 58 59.18 15 15.31 2 2.44
Does not matter 19 19.39 3 3.0 14 14.29
Fine/comfortable 21 21.43 80 80.69 82 83.67
Total 98 100.00 98 100.00 98 100.00
fortable”, “during” the group (G= 0.713, r= 0.254; DISCUSSION

p<0.02) However the comparison between, feelings
“during” and “following” the group were not statisti-
cally significant (G=0.340, r=0.113); p>0.05).

Table 2: The Degree of Benefit From the Relative Group
According to the Subjects

Degree of Benefit n %

Much 28 28.57
Moderate 53 54.08
Little 16 16.33
None 1 1.02
Total 98 100.00

According to table 2, 97 subject out of 98 bene-
fited from relative group in various degrees. More than
82% benefited “moderately” and “much” passing the
three/fourths of total subjects.

Table 3: Subjects Who Want to Participate in Such Sessions
While Their patients Are in the Hospital

n %
Wants 94 95.92
Does not want 1 1.02
No Response 3 3.06
Total 98 100.00

Table 3 showes that 95.92% would like to partic-
ipate in relative groups while his/her relative is in the
hospital.

Table 4: Subjects Who Would Like to Paticipate in Such
Sessions After Their Patients’ Discharge

n %
Wants 92 93.88
Does not want 1 1.02
No Response 5 5.10
Total 98 100.00

Table 4 shows the interest relatives demonstrate
in participating even after their relatives’ discharges
from the hospital.

Understanding the families and working with
them have been an important issue since the last two
decades (7). Not only treatment centers but also
Schools of Social Work have changed their curriculum
introducing family therapy and family services in order
to teach their students during their training years (8).
Since family stress is a well recognized concept, to
work with families should be one of the goals of any
treatment plan (9). The data in this study showes the
importance of working with relatives of psychotic in-
patients. Even one session could diminish the anxiety
level (Table 1) and elicit change of feelings from being
“uncomfortable” to being “fine”.

It is interesting to note that all the subjects were
literate in this study, whereas at an earlier study in the
same setting there were illiterate relatives, participat-
ing in relative groups (10).

The degree of benefit from the relative group
seems quite positive according to the report of the sub-
jects in Table 2. More than a quarter benefited “much”
(28.57). Fifty-three relatives (54.08%) stated their ben-
efit level as “moderate” which seemed better than
expected. Also most of the subjects wanted to contin-
ue not only while their patients are in the hospital but
also after their discharge. Antoher earlier study
showed the average number of participation as 5 ses-
sions (4).

It is this team’s strong suggestion to professionals
who, yet have not been working with their patients’
relatives or family members, to add into their treat-
ment program a component that makes relatives of
patients an active participant of the therapy team. This
type of contact with therapy team not only gives a
chance to them for ventilation but also it gives them
some information about their patients’ feelings and
fears, and how they can handle or manage their
patients better, thus influences them to feel closer to
the hospital. In other words, they feel they are under-
stood, their worries shared and guidance given to
them (2). However there are some relatives who feel
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rivalry or threat toward therapists, which must urge
the therapist to be very careful in relating to the rela-
tives of their psychotic patiens. Another very impor-
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SUMMARY

Several reports have suggested an association between some human leucocyte antigen(s) (HLA) and ischemic
and idiopathic dilated cardiomyopathy (IC and IDC, respectively). In order to investigate a possible association
between HLA frequency and the occurrence of IC and IDC in Turkish patients, we performed HLA class | and Il typ-
ing in 24 patients with IDC and 34 patients with IC. Results were compared with those of 400 healthy controls.

In the IDC group the prevalences of HLA-B27 and -B7 were significantly higher (p<0.05), whereas HLA -B35,
-CwA4 (p<0.05), and -Cw7 (p<0.01) were significantly less than in the controls. DQw2 antigen was present in 45%
of the control group, whereas no positivity was found in the IDC (p<0.01). Similarly DQw?7 positivity was 42% in
the control group and 4.2% in the IDC group (p<0.01). In the IC patients HLA-B51(5), -B7 and -DR1 were more

common than in the control group. (p<0.05).

We conclude that immunological mechanisms associated with HLA loci may play a role in the pathogenesis of

IDC and IC.

Key Words: Ischemic cardiomyopathy, dilated cardiomyopathy, human leucocyte antigens

Idiopathic dilated cardiomyopathy (IDC) is a clin-
ical entity of unknown and probably heterogenous
etiology. Abnormalities in both cellular and humoral
immunity have been described in human IDC which
support the involvement of autoimmune mechanisms
in the pathogenesis of this disorder. However this was
not proven (1-13).

It is suggested that a viral infection may act as a
triggering factor for further myocardial damage in
the pathogenesis of IDC (4). Development of autoim-
munity is the summation of diverse genetic traits that
give rise to a genetic predisposition expressed both as
an increased susceptibility to infectious agents and to
organ specific autoimmune reactions (4). Similarly,
the extent and frequency of autoimmune response in
atherosclerotic heart disease is currently unknown (5).
To examine the possible role of immune response fac-
tors inthe pathogenesis of IDC and IC, we com-
pared the frequency of HLA class | and Il antigens in
IDC and IC patients with those of healthy controls.

PATIENTS AND METHODS

We studied 24 IDC (14 men ,10 women, aged 32-
72 years, mean 52) and 34 IC cases {32 men, 2

women, aged 40-75 years, mean 71). All patients had
undergone routine clinical and haemodynamic eval-
uation including coronary angiography, cardiac
catheterisation and echocardiography at the dept. of
Cardiology , lbn-i Sina Hospital. Patients were con-
sidered as IDC when underlying valve disease , con-
genital heart disease, hypertension and pericarditis
were excluded. Patients with a history of heavy alco-
hol consumption were not included in the study.
There were no diseases known to be associated with
spesific HLA antigens (such as rheumatoid arthritis,
myastenia gravis, multiple sclerosis, systemic lupus
erythematosus, insulin dependent diabetes mellitus).
An initial echocardiography was performed in each
patient which revealed a mean ejection fraction (EF)
under 30 %. Echocardiography was followed by ven-
triculography and coronary angiography which
showed normal coronary arteries. Myocardial biopsy
was performed in 8 of 24 IDC patients which showed
compatible findings with IDC . In the remaining 16
patients biopsy could not be performed either because
of inappropriate general condition or lack of consent
for biopsy. Thirtytwo of 34 IC patients had old anteri-
or and 2 had old inferior myocardial infarction on the
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Table 1: List of HLAs tested in the study

HLA class | : A1, A2, A3, A23(9), A24(9) , A25(10),
A26(10) , A11, A28 A30+31(A19)
B51(5), B7, B8, B44(12), B13, B14,
BW62(15) , B17, B18 , B49(21),
BW55(22) , B27 , B35, B40, BW73,

CW1,CW2,CW3, CW4 , CW5 , CW7

DR1, DR2, DR3, DR4, DR11(5) , DR7,
DRW52 , DRW53 , DQW1 , DQW2 , DQW7

HLA class II:

electrocardiography. The mean EF was lower than 30
% by echocardiography. Coronary angiography and
ventriculography showed 3 vessel disease in 30 and
two vessel disease in 4 of 34 IC patients.

Tissue typing was performed at the Laboratory of
the Dept. Of Immunology.

The control group (203 female, 197 male) con-
sisted of 400 healthy individuals. List of HLAs tested is
given in Table 1. All the patients and 400 controls
were screened for Thirty HLA class | [ two splits for
A9(A23 and A24) and A10(A25 and A26) ] and 9 HLA
classll antigens. HLA-Cw7 , DQw2 ,DQw7 were
investigated in all the patients but in only 100 normal
controls. HLA class I and Il typing were done by the
microcytotoxicity method (16, 17). Briefly, lympho-
cytes for HLA typing were isolated from venous
blood collected into heparinized vacutainer tubes.
Mononuclear cells were separated by Ficoll-Hypaque
(Sigma) density gradient sedimentation. T and B lym-
phocytes were further isolated by immunomagnetic
seperation using Dynabeads (Dynal, Oslo).
Dynabeads HLA class | rosetted T cells were used for
HLA class | determination and Dynabeads HLA class Il
rosetted B cells were used for HLA class Il determina-
tion. Terasaki plates previously dispensed with opti-
mally diluted HLA antisera ( Behring) were thawed
immediately before use.. One microlitre of cell sus-
pention was added to each well and the plates were
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incubated for 20 minutes at room temperature. Five
microlitres of complement was added to each well
and incubated for 30 minutes at room temperature for
class I typing and 40 minutes for class Il typing. One
microlitre of acridine orange/ethidium bromide stain-
ing solution was added to each well and incubated for
15 minutes at room temperature. Terasaki plates were
than read under fluorescence microscope for simulta-
neous assesment of viable (yellow) and dead (red)
cells.

Chi-square test was used for the statistical evalua-
tion of the results. Associations based on small num-
bers were tested by Fisher’s exact test. Associations
were regarded as significant if p < 0.05. Relative risks
were calculated as suggested (18).

RESULTS

HLA frequencies for patients with dilated and
ischemic cardiomyopathy and the control group are
shown in Tables 2-5. HLA-B27, and -B7 were found
more common in IDC cases (p<0.05) whereas HLA-
B35, -Cw4 (p<0.05) and -Cw7 (p<0.01) antigens were
less when compared with the controls. DQw2 antigen
was present in 45% of the control group, whereas no
positivity was found in the IDC patients ( p<0.01).
Similarly HLA-DQw?7 positivity was 42% in the con-
trol group and 4.2% in the IDC group ( p<0.01).
Relative risk was 4.2 for B27 and 3.8 for B7 in the
IDC.

In the IC cases HLA-B5(51), B7 and DRT were
more common than in the controls (p<0.05). Relative
risk was 3.4 for B7, 2.1 for B51(5) and 2.1 for -DR1.

DISCUSSION

Idiopathic dilated cardiomyopathy is a heteroge-
nous disease in which multiple elements such as infec-
tious, toxic and genetic factors may be contributory.

Table 2: HLA-A antigens frequencies in patients with idiopathic dilated cardiomyopathy, ischemic cardiomyopathy and in controls

HI A type IDC IC Controls
n=24 n=34 n=400

n % *P n % P n %
Al 6 25 ns 8 23.5 ns 83 20.7
A2 9 37.5 ns 12 35.2 ns 156 39
A3 5 20.8 ns 11 32.3 ns 86 21.5
A23(9) 0 0 0 30 7.5
A24(9) 6 25 ns 12 35.2 ns 123 30.7
A25(10) 1 4.1 ns 0 0 6 1.5
A26(10) 1 4.1 ns 5 14.7 ns 44 11
All 2 2.3 ns 1 2.9 ns 39 9.7
A28 0 0 3 8.8 ns 30 7.5
A30+31(A19)4 16.6 ns 2 5.8 ns 37 9.2

*P value : Patients vs controls ns: Non significant
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Table 3: HLA B antigens frequencies in patients with idiopathic dilated cardiomyopathy ischemic cardiomyopathy and controls.

HLA type IDC IC Controls
n= 24 n=34 n=400

n % P *value n % P value n %
B51 (5) 7 29 ns 12 35,2 p<0,05 79 19,7
B7 6 25 p<0,05 6 17,6 p<0,05 32 8
B27 4 16,6 p<0,05 2 8,3 ns 18 4,5
B8 2 8,3 ns 5 14,7 ns 30 7,5
B44(12) 4 16,6 Vi 5 14,7 / 58 14,5
B13 1 4,1 Vi 0 0 // 21 5,2
B14 1 4,1 / 1 2,9 /) 14 3,5
Bw62 1 4,1 / 0 0 / 21 5,2
B17 2 8,3 / 3 8,8 /I 21 5,2
B18 3 12,5 / 3 8,8 // 26 6,5
B49 1 4,1 / 2 5,8 /I 33 8,2
B40 1 4,1 // 2 5,8 / 35 8,7
Bw55 3 12,5 / 0 0 / 25 6,2
B35 2 8,3 P<0.05 14 41,1 P<0.05 127 31,7
BW73 1 4,1 0 0 15 3,7
* P Value: Patients vs controls  ns : Non significant
Table 4: HLA C frequencies in patients with idiopathic dilated cardiomyopathy ischemic cardiomyopathy and controls
HLA type IDC IC Controls

n=24 n=34 n=400

n % P *value n % P value n %
Cwi 4 16,6 ns 5 14,7 ns 100 21
Cw2 5 20,8 ns 2 5,8 ns 34 8,5
Cw3 1 4,1 ns 1 2,9 ns 55 13,7
Cw4 5 20,8 p<0,05 11 32,3 ns 127 31,7
Cw5 3 12,5 ns 3 8,8 ns 23 5,7
Cw7 0 0 p<0,01 4 11,7 ns 20 29

* P Value: Patients vs controls  ns : Non significant
** HLA Cw7 was examined in all patients but in 100 controls

Table 5: HLA DR and DQ frequencies in patients with idiopathic dilated cardiomyopathy, ischemic cardiomyopathy and controls

HLA type IDC IC Controls
n=24 n=34 n=400

n % p* n % P n % P
DR1 2 8,3 ns 7 20,5 p<0,05 33 8,2 ns
DR2 8 33,3 ns 6 17,6 ns 102 25,5 ns
DR3 1 4,1 ns 4 11,7 ns 23 5,7 ns
DR4 7 29,1 ns 8 23,5 ns 92 23 ns
DR11(5) 9 37,5 ns 16 47 ns 142 35,5 ns
DR7 2 8,3 ns 2 5,8 ns 66 16,5 ns
DQw1 15 62,5 ns 18 52,9 ns 214 53,5 ns
DQw?2 0 0 5 14,7 p<0,01 45 45 > 0.01
DQw7 1 4,1 p<0,01 9 26,4 ns 42 42 >0.05

ns : Non significant

** DQw2 and DQw7 were examined in all patients but in 100 control groups.

Some reports suggest that immune system may be
involved in the pathogenesis of IDC and there is some
experimental evidence to support this concept (1-15).
The exact nature of the immunological abnormality is
not clear, but some defects in in vitro supressor activ-
ity have been found in IDC patients (8, 18-20). Several
groups have identified abnormalities of both humoral

and cellular immunity in patients with IDC. These
findings have included decreased T supressor cell
function, decreased natural killer cell activity and a
higher than expected incidence of heterophil antibod-
ies against constitutes of the heart (9, 10, 13, 19-22).
John et al. confirmed that the helper cell count is high-
er in patients with IDC giving a higher helper\supres-
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sor ratio when compared with age matched normal
subjects (6). In some reports of IDC cases a plausible
role for autoimmunity has been suggested. This
involves an initial cardiac damage (possibly virus
induced) which exposes autoantigens, induction of
abnormal expression of class Il HLAs and presentation
of autoantigens to T lymphocytes (4, 5, 23, 26). These
may all contribute to further damage and sustained
organ dysfunction. However, the rarity of cardiomy-
opathy despite widespread viral infection proposes
that factors determining host immune response may
be operative (4). This suggests that the regulation of
the immune system might have been somehow dis-
turbed. The HLAs are known for their participation in
immune responses and in disease susceptibility for
several disorders. There are reports suggesting some
associations HLAs with IDC and IC. (3,4,5,7,8,26-
31). Previous studies have suggested a significant
association between HLA-DR4 and the occurrence of
IDC (3,7,13). Limas et al. have further suggested that
HLA-DR4 may be a genetic marker for the suscepti-
bility to IDC (4). Carlquist et. al. have confirmed that
HLA-DR4 was more common in IDC than in the con-
trols (7). they have also reported that DQw4 frequen-
cy was increased and DRw6 was decreased in IDC.
More recently Carlquist et. al. investigated major his-
tocompatibility comlex classll gene frequencies by
serologic and deoxyribonucleic acid genomic typing
in IDC and found an increased frequency of DR4 in
their patients. They, however , conclueded that a
complex immune-related etiology might exist for IDC
which can not be explained solely by the presence or
absence of a single class Il allele {(32). We have found
no discrepancy between DR4 frequencies of patients
and the control group , whereas DR4 was found to be
positive in 54 % of IDC patients versus 32 % of con-
trols (p<0.02) in Anderson’s study (13). They have
emphasised however that no single HLA-A, -B or -DR
type can account etiologically for most cases, but the
presence of unevenly distributed some HLA might
raise the question of genetic predisposition in at least
some patients with IDC (13). Coughlin and et al. have
underlined the role of racial differences in the fre-
quency of HLA-DR4 allele (33). Our result related
with HLA-DR4 can not be explained by different HLA-
DR4 distribution of populations from different genetic
heritage as the distribution DR4 in population controls
of the foregoing studies is similar (ranging between
18-24 %) to DR4 distribution of our controls (23 %).
Anderson et. al. have found that the haplotype fre-
quency of HLA-B27 was significantly higher in IDC.

HLA-B27 was present in 3% of the control subjects
versus 29% of IDC cases and the relative risk for HLA-
B27 was found 14 in their study. On the contrary,
however Limas et al. did not find any significant dif-
ference for B27 antigen (4). Our result regarding the
increased frequency of HLA-B27 in Turkish IDC
patients is therefore in harmony with Anderson’s
study. We have also found an increase in HLA-B7 fre-
quency in IDC patients which was also reported by
Zerbe et. al. previously (34). We calculated a relative
risk of 4.2 for B27 and 3.4 for B7. B27 and B7 are
antigens in the HLA B7 CREG (18). The lower fre-
quency of HLA-B35, -Cw4 and Cw7 in IDC is diffi-
cult to comment on but may be speculated as an
implication of a preventive role of these alleles in IDC.
The same speculation can be made for the absence of
DQw2 and the very low positivity of DQw?7 in the
IDC group.

An immunological component has been suggest-
ed in the development of coronary artery disease as
well. This was based primarily on the presence of lym-
phocytes and macrophages in the atherosclerotic
lesions (27). Gown et al. have described a mixture of
smooth muscle cells, macrophages and numerous
lymphocytes - principally of CD8 and some CD4 (+) T
cells beneath the fibrous cap (27). A substantial pro-
portion of these cells are immunoactivated as indicat-
ed by the expression of HLA-DR and interleukin-2
receptor molecules (27-29).

Limas et al. have reported an overrepresentation
of HLA-DRw®6 in patients with ischemic heart disease
(29). The presence of HLA-DRw6 correlated most
closely with family history of heart disease and not
with the other risk factors, such as lipid abnormalities,
diabetes, smoking or hypertension. We could not
search for HLA-DR®6 in our study.

HLA-DR1 was increased in our IC patients. HLA-
DR1 was found to be correlated with the presence of
anti-beta receptor antibodies in IC (5).

Our results along with the related data from the
literature suggest that in at least some patients
immunological mechanisms associated with HLA loci
may play a role in the pathogenesis of IDC and IC.On
the contrary , however , Grant et. al. have reported
that there is no HLA association with IDC or IC which
is conflicting with the results of some previous reports
(35). Further studies with larger patient numbers are
necessary for underslanding the full extent of HLA
associations and pathogenetic mechanisms.
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ANTIBIOTIC RESISTANCE IN METHICILLIN RESISTANT
STAPHYLOCOCCUS AUREUS (MRSA)

Hande Arslan* e Ayse Willke**

SUMMARY

Methicillin resistant S. aureus (MRSA) is the term used to refer strains of S. aureus which have intrinsic resis-
tance to all B-lactam antibiotics. These strains are also resistant to many other antibiotics and effective treatment of
serious infections has often proved to be difficult. In this study antibiotic resistance patterns were determined for 42
MRSA strains isolated from nesocomial infections by using disc diffusion method. Resistance to antibiotics ranged
from 26-92%. All strains were sensitive to vancomycin. Thirty-one (73%) of the strains were found to be multidrug
resistant and the severity of multiresistance ranged from five to nine antibiotics.

Key Words: Methicillin resistant S. aureus, multidrug resistance, nosocomial infection

Staphylococcus aureus (S. aureus) continues to be
a major pathogen affecting patients of all ages.
Methicillin resistant S. aureus (MRSA) was first recog-
nized at almost the same time that methicillin was
marketed for human clinical use in 1960 (1). Then it is
widely recognized that resistance to methicillin is usu-
ally accompanied by concomitant resistance to a
number of unrelated classes of antimicrobials (2-6).
Thus, strains of MRSA are almost invariably multiply
drug resistance. Therefore, choosing appropriate
agents to treat infections caused by MRSA has become
a considerable problem.

This study was undertaken to document drug resis-
tance seen among methicillin resistant S. aureus iso-
lates of nosocomial infections at a teaching hospital.

MATERIALS AND METHODS

A total of 42 strains of MRSA isolated from speci-
mens submitted to Clinical Bacteriology and Infectious
Disease Laboratory and Central Laboratory of lbn-i
Sina Hospital were studied. Only one strain per patient
was considered. Methicillin resistance was proven by
using oxacillin agar screening method (7).

The following antimicrobial agents were evaluat-
ed by using Kirby-Bauer disk diffusion method (7);
Erythromycin, tetracycline, gentamicin, amikacin,
ciprofloxacin, ofloxacin, trimethoprim-sulphamethox-

azole (TMP/SMX), chloramphenicol, rifampin, van-
comycin, netilmicin.

RESULTS

Antibiotic resistance patterns were determined for
these 42 strains. Resistance to antimicrobial agents
tested ranged 26% to 92%. On the other hand all
strains were sensitive to vancomycin. Table 1 sum-
marises the prevalance of resistant strains to these 10
antibiotics.

Table 1: The prevalance of resistance in MRSA strains to various
antibiotics (total number of strains tested: 42)

No.of.Strains Ratio %
Erythromycin 39 92
Tetracyclin 37 86
Gentamicilin 31 61
Amikacin 25 59
Netilmicin 21 50
Ofloxacin 19 45
Ciprofloxacin 19 45
TMP/SMX 14 33
Chloramphenicol 11 26
Rifampicin 11 26
Vancomycin 0 0
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Thirty-one (73%) of these strains were found to
be multidrug resistant and the severity of multiresis-
tance ranged from 5 to 9 antibiotics. Figure 1 shows
the degree of multiresistance.
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Fig. 1. Degree of multiresistance in MRSA strains.

DISCUSSION

S. aureus is responsible for many of the suppura-
tive infections encountered in clinical practice and is
the most important staphylococcal pathogen. Rapid
development of antibiotic resistance soon after a drug
becomes available is a well-known feature of these
species (8,9).
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SERUM SOLUBLE INTERCELLULAR ADHESION MOLECULE-1
(sICAM-1) LEVELS IN PATIENTS WITH INFLAMMATORY
BOWEL DISEASE
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SUMMARY

Several cytokines and cell adhesion molecules have been associated with inflammatory bowel disease and may
contribute to the characteristic inflammatory state. We measured levels of soluble ICAM-1 in sera of 38 patients with
ulcerative colitis (18 men, 20 women: age range; 18-56, 18 active and 20 inactive patients), 11 patients with Crohn’s
disease (5 men and 6 women: age range; 18-45 years, 6 active and 5 inactive patients), and 16 healthy controls (8
men and 8 women; age range: 24-43 years). All inactive patients with Crohn’s disease and 17 of 20 inactive patients
with ulcerative colitis were on prednisone and sulphasalazine and 3 of 20 patients were on azathioprine and pred-
nisone. All active patients took no medication or sulphasalazine only.

The mean serum sICAM-1 levels, in active patients with Crohn’s disease was 267.7 + 54.5 ng/ml, in inactive
patients with Crohn’s disease 127.9 + 7.8 ng/ml, in active patients with ulcerative colitis 244.7 + 64.2 ng/ml, in inac-
tive patients with ulcerative colitis 143.2 + 21.1 ng/ml and in healthy subjects was 194.1 + 70.3 ng/ml. We found a
significantly increased concentration of sSICAM-1 in the serum samples of patients with active Crohn’s disease and 18
patients with active ulcerative colitis compared to 16 normal healthy subjects (P<0.05 and P<0.05 respectively).

In conclusion, serum sICAM-1 levels may be a useful parameter to establish exacerbation and remission period.

Key Words: Soluble ICAM-1, inflammatory bowel disease

The complex immune mechanisms that mediate
local inflammatory reactions in inflammatory bowel
disease (IBD) are poorly understood (1). Immunologi-
cal abnormalities have long been considered as one of
the multiple factors contributing to the aetiology of di-
sease (2).

Several cytokines and cell adhesion molecules
have been associated with IBD (3) and may contribu-
te to the characteristic inflammatory state (3, 4). The
development of monoclonal antibodies that react with
adhesion molecules and the use of these antibodies for
immunohistochemical studies has provided new in-
sights into the pathogenesis of many inflammatory di-
seases (5). The adhesion molecules, such as immunog-
lobulin super family may be useful monitors of disease
activity (6, 7). The cell surface expression of many of
these, such as intercellular adhesion molecule-1
(ICAM-1), is upregulated following activation during
inflammatory responses, mediating both cell migration
and activation (3, 4, 8, 9). Intercellular adhesion mo-
lecule-1 represents a cell surface bound glycoprotein
of 70 to 110 kilodaltons. Intercellular adhesion mole-

cule-1 is an important early marker of immune activa-
tion and response (10). It mediates adhesion depen-
dent cell to cell interactions and is expressed on ha-
ematopoietic cells such as tissue macrophages, mo-
nocytes, B-cells, activated T cells, germinal centre
dendritic cells in tonsils, lymph nodes, and Peyer’s
patches (11).

Recently, a soluble form of ICAM-1 (sICAM-1) has
been detected in human serum samples (12). The cel-
lular source of SICAM-T in samples of healthy blood
donors seemed to be from mononuclear cells, because
sICAM-1 was only detectable in cell culture superna-
tants of lymphoid cell lines and peripheral blood mo-
nonuclear cell cultures (3). It has been suggested that
sICAM-1 may prove useful in the investigation, diag-
nosis and therapeutic monitoring of various inflamma-
tory, neoplastic, allergic and immune disorders (13-
17).

in inflammatory bowel disease, an increased exp-
ression of ICAM-1 on mucosal mononuclear phagocy-
tes on colonic biopsy specimens was shown to be as-
sociated with the maintenance of chronic inflammati-

* Departments of Immunology and Gastroenterology, Medical School of Ankara University, Ibn-i Sina Hospital,

Ankara

Received: Mar 7, 1997 Accepted: July 14, 1997



114

on (1). In this study, we measured sICAM-1 levels in
the serum samples and searched for its correlation
with disease activity in patients with IBD.

MATERIALS AND METHODS

We studied 38 patients with ulcerative colitis
(UC) and 11 patients with Crohn’s disease (CD) who
were attending ibn-i Sina Hospital. The serum samp-
les were obtained from all the patients with inflamma-
tory bowel disease (IBD).

The patients with UC consisted of 18 men and 20
women (age range; 18-56, median 36.0 years) and the
average disease duration was 29.9 (range; 2-96)
months. Eighteen of 38 patients with UC were active
and 20 patients were inactive. The diagnosis of UC or
CD was based on accepted clinical and endoscopic
criteria supported by radiological and pathological fin-
dings (18). The activity, extent, and severity of UC we-
re scored active or inactive on basis of history, physi-
cal examination, laboratory results, endoscopy, radi-
ology, and the clinician’s overall opinion (19). Acti-
ve disease was subsequently graded by endoscopic
findings in which severity of the inflammation was gra-
ded 0-2, 2 being spontaneously bleeding, 1 being ble-
eding only after contact, O being nonbleeding (20).
Active disease was diagnosed in 18 patients, median
score at endoscopy was 1.9. Three patients had proc-
titis, 9 had left colitis and 6 had pancolitis (Table 1).

Table 1: Association of anatomical extent and severity of dise-
ase in 38 patients with ul-
cerative colitis

Anatomical
extent
Severity of disease Proctitis  Left colitis  Pancolitis
(n=7) (n=23) (n=8)
Mild (0) 4 14 2
Moderate (1) 0 1 1
Severe (2) 3 8 5

The patients with CD consisted of 5 men and 6
women (age range; 18-45 years, median 29.6 years)
and the average disease duration was 22.0 (range; 1-
96) months. Six of 11 patients with CD were active
and 5 patients were inactive. Crohn’s disease activity
was scored as active or inactive based on The Bristol
simple index (21). Active disease was defined as a di-
sease index > 4 (21). Crohn'’s disease was localized
in the ileum only in 2 patients, in the colon only in 4
patients, and in both ileum and colon in 5 patients.

All inactive patients with CD and 17 of 20 inacti-
ve patients with UC were already on prednisone and
sulphasalazine and other 3 patients were already on

SERUM SOLUBLE INTERCELLULAR ADHESION MOLECULE-1 (sICAM) LEVELS IN PATIENTS WITH INFLAMMATORY BOWEL DISEASE

azathioprine and prednisone, 12 active patients with
UC were not receiving any medication and 6 were on
sulphasalazine only (Table 2).

Table 2: Patients with ulcerative colitis and Crohn’s disease in
relation to localization of disease, disease activity and
medication used.

Crohn's disease Ulcerative colitis

n=11) (n=38)
Colonic 2
lleal 4
[leocolonic 5
AZT +P - 3
S+P 5 17
Active 6 18
Inactive 5 20

AZT: Azathioprine
P: Prednisone
S: Sulphasalazine

Sixteen healthy, age and sex-matched subjects (8
men and 8 women; age range: 24-43 years, median
32.0 years) were studied as controls. Peripheral veno-
us blood was drown from each patient and control,
and stored at -20e C until tested.

The sICAM-T levels in serum samples of the cont-
rol group and the patients with UC and CD were de-
terminated by enzyme linked immunosorbent assay
(ELISA) using kits purchased from British Bio-techno-
logy products Ltd., Abington, U.K.

Statistical analysis: Multiple comparisons betwe-
en groups were made by one-way analysis of variance
and Kruskal-Wallis variance analysis.

RESULTS

Serum sICAM-1 levels in the active patients with
CD ranged from 221.9 to 353.6 ng/ml (median; 267.7
* 54.5 ng/ml), in the inactive patients with CD ranged
from 119.9 to 137.6 (median; 127.9 = 7.8 ng/ml), in
the inactive patients with UC ranged from 115.5 to
181.6 ng/ml (median; 143.2 + 21.1 ng/ml), in the ac-
tive patients with UC ranged from 186.1 to 393.5
ng/ml (median; 244.7 + 64.2 ng/ml) and in normal he-
althy subjects ranged from 110.2 to 300.7 ng/ml (me-
dian; 194.1 + 70.3 ng/ml). We found significantly inc-
reased concentration of sSICAM-T in the serum samples
of 6 patients with active CD and 18 patients with acti-
ve UC compared to 16 normal healthy subjects
(P<0.05, P<0Q 05 respectively). In inactive patients
with CD and UC, serum sICAM-1 levels were signifi-
cantly lower when compared to the active patients
with CD and UC, and control group (P<0.05, P<0.05,
P<0.05 respectively). Results are shown in Figure 1.
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Soluble ICAM-1 levels in serum samples of patients

Fig. 1.
with Crohn’s disease (CD),  ulcerative colitis (UC)
and control group: 1. Control group, 2. Patients with
inactive CD, 3. Patients with active CD, 4. Patients
with inactive UC, 5. Patients with active UC. Serum
sICAM-T levels were high in groups 3 and 5 com-
pared to others (p<0.05).

Serum sICAM-1 levels were higher in patients
with severe UC when compared with patients who
had mild and moderate disease activity but this did not
reach to statistical significance.

DISCUSSION

A number of studies have investigated the distri-
bution of E selectin, ICAM-1, and VCAM-1 on healthy
and diseased tissues. ICAM-1 shows a very broad dist-
ribution. It is basally expressed on vascular endothe-
lium and shows marked upregulation on most tissues
in acute and chronic inflammatory disease (22-26).
Most studies reported have used monoclonal antibodi-
es which bind either to ICAM-1 or its beta-2 integrin
ligand (5, 27, 28). It has been reported that ELISA can
be used for detecting soluble forms of ICAM-1 (29).
The ELISA has been used to demonstrate the existence
of soluble adhesins in culture supernatants of cytoki-
ne-activated endothelial cells, and in normal and pat-
hological human sera. Assays for soluble forms of the
ICAM-1 may be useful diagnostic or prognostic tools.
There are a lot of reports that sSICAM-T may be a use-
ful marker for the diagnosis and management of pati-
ents with rheumatic disease (14-16), idiopathic pul-
monary fibrosis (30), allergic rhinitis (17) and asthma

(29) and graft rejection (23, 24), chronic liver disease
(31) or autoimmune liver disease (32, 33).

[n our study, we evaluated serum sICAM-1 levels
with ELISA, in patients with UC and CD. In inflam-
matory bowel disease, a pattern of remissions and exa-
cerbations is usual. In a exacerbation period, we stu-
died whether serum sICAM-1 level was a useful para-
meter or not. We found high serum sICAM-1 levels in
active patients with CD and UC compared to in inac-
tive patients with CD and UC, and control group. In
inactive patients with CD and UC, serum sICAM-1 le-
vels were low compared to control group, because
most of inactive patients were receiving 2gr/day sulp-
hasalazin and 10 mg/day prednisone (both therapy at
least 3 months).

Recently, it has been reported that corticosteroids
down-regulate the expression of E selectin and ICAM-
1 (34). Furthermore, a recent study has shown that 5
-ASA (the active moiety of sulphasalazine) can prevent
an increase in markers of cellular activation, namely
interleukin-2 (IL-2) and transferrin receptors on perip-
heral blood mononuclear cells in response to pokewe-
ed mitogen (35).

Dippold et al (3) found high sICAM-1 values in se-
rum samples of patients with colonic carcinoma and
active IBD. In a previous report on a de novo expres-
sion of ICAM-1 by mucosal mononuclear phagocytes
in IBD, the percentage of mononuclear phagocytes
was increased 7 % in controls, 70 % in UC and 45
% in CD (1). According to the analysis of Malizia (1)
and Dippold data (3), however, the source of soluble
ICAM-1 seems to be mononuclear phagocytes in IBD
and the tumour cells in colonic cancer. Malizia et al
(1) suggest that in active IBD the augmented expressi-
on of ICAM-1 on tissue macrophages may reflect inc-
reased cell adhesiveness, facilitating interaction with T
cells and therefore local immune response.

In conclusion, intercellular adhesion molecule-1
levels in the serum of patients with IBD is consistent
with a condition of immunological activation possibly
induced by the local release of proinflammatory cyto-
kines. The induction of ICAM-1 on colonic mononuc-
lear phagocytes might be an important factor in the
maintenance of chronic inflammation. Therefore, se-
rum sICAM-1 levels may be a useful parameter to es-
tablish exacerbation and remission period.
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HEMATURIA AS GUIDELINE FOR RADIODIAGNOSTIC ASSESSMENT
IN PEDIATRIC UROGENITAL TRAUMA

Murat Cakmak* « Ali Nayci* » Hiiseyin Dindar* ¢ Meral Barlas* ¢ Haluk Gokgora*
Selcuk Yiicesan*

SUMMARY
Pediatric trauma patients were retrospectively evaluated to investigate the correlation between urogenital tract
injuries and hematuria degree in 43 consecutive patients who presented with a history of trauma and hematuria.
Urogenital trauma were detected in 21 of 43 patients. The mechanisms of urogenital trauma were blunt in 17 (81

%) and penetrating in four (19 %) of the 21 patients.

An intravenous urogram and/or an ultrasonography were performed as an emergency procedure to the patients
with hematuria. Contrast computed tomography and retrograde urethrogram were also performed by clinical suspi-

cion.

None of eighteen patients with 0-4 RBCs/HPF, one (9.1%) of eleven patients with 4-20 RBCs/HPF, seven
(87.5%) of eight patients with 20-35 and more RBCs/HPF on their urinalysis and all patients with macroscopic hema-
turia had urinary tract injury. The distribution of urogenital trauma of 21 patients were as follows, seven renal, one
bladder, five urethral, four vaginal, two vulvo-perineal and two scrotal injuries. The occurrence of a urinary tract
injury was higher with the increasing severity degree of hematuria.

Key Words: Children, Urogenital tract injury, Hematuria, Guideline

Trauma is the major cause of morbidity and mor-
tality in children (1). Anatomic differences between
children and adults reportedly render the pediatric
patient more prone to renal and bladder injuries (1).

Optimal management of urinary tract injuries in
trauma patients requires accurate diagnosis of the
injuries. Usually, decisions on radiodiagnostic proce-
dures are based on the results of the analysis of the first
urine obtained after the trauma and on physical exam-
ination. At which degree of hematuria diagnostic eval-
uation of the urinary tract is required, is controversial
in the literature. Most authors advocate the perfor-
mance of diagnostic procedures when either macro-
scopic hematuria combined with shock or associated
injuries is present in patients with abdominal trau-
ma(2). Others maintain that a complete diagnostic
evaluation of the urinary tract should take place in alil
patients with abdominal trauma presenting with
microscopic hematuria and sometimes even in the
absence of hematuria (3,4).

We have investigated the incidence of urinary
tract injuries in multiple injured patients and discussed
a guidelines for the initial assessment of these injuries.
An additional objective was to set up the efficacy of
diagnostic procedures in demonstrating these injuries.

PATIENTS AND METHODS

A retrospective review was performed on 43
patients with hematuria of 97 patients admitted for
trauma between January 1984 and June 1995.
Information was obtained by reviewing patient
records, radiology reports and x-ray films.

Urinalysis were obtained by spontaneous voiding
within 2 hours of admission. Based on the red cell
counts in the urine sediment, four groups were distin-
guished: A finding of less than 4 RBCs/HPF was con-
sidered to be physiological. In group A, eighteen
patients had 0-4 RBCs/HPF on their urinalysis. One
IVU and five USG were performed. In group B, eleven
patients had 4-20 RBCs/HPF on their urinalysis. Five
IVU, three USG and one contrast CT were performed.
In group C and D, fourteen patients had 20-35 and
more RBCs/HPF, macroscopic hematuria on their uri-
nalysis. Seven IVU, seven USG, four contrast CT and
five retrograde sistourethrographies were performed.

An emergency intravenous urogram (IVU) was
performed when a urinary tract injury was suspected
on the basis of physical examination, urinalysis or
radiodiagnostic evaluation of the trunk. Extravasation
of contrast in any part of the urinary tract or decreased
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Table 1: Evaluation of the urinary tract injury and the eritrocyte
number of the groups.

Urine Sediment Patients (n) Evaluation
0-4 Eritrocyte HPF 18

- 0

>5 Eritrocyte HPF 11

Renal contussion 1 (USG)
20-30 Eritrocyte HPF 8

Renal contussion 1 (USG)
Intrarenal hematoma 2 (USG)
Renal laseration 1 (IVU, CT)
Retroperitoneal hematoma 1 (USG)
Perivesical hematoma 1 (USG)
Macroscopic Hematuria 6

Renal contussion 1 (USG)
Renal laseration 1 (IVU, CT)
Intravesical hematoma 2 (IVU, CT)
Urethra ruptures 5 (Sistourethrogram)

visualization of the kidneys was classified as abnor-
mal. The kidneys were regarded as abnormal when
masses or irregularities of tissue, perirenal fluid or
retroperitoneal hematomas were found. In patients
with a pelvic fracture and macroscopic hematuria or
blood at the meatus were suggestive of a lower urinary
tract injury and a retrograde urethrogram was per-
formed (5,6). Urinary tract injuries were defined as
traumatic anatomical lesions demonstrated by the
diagnostic procedures mentioned above or at laparo-
tomy. Vascular lesions, large and moderate ruptures of
the kidney and ruptures of ureter, bladder and urethra
were regarded as serious injuries. Contusions and
small ruptures of the kidney were defined as minor
injures (1).

RESULTS

The mean age was 8.2 (3.50 (1-15 years). Twenty-
eight (65%) were male and fifteen (35%) were female.

The mechanisms of trauma were blunt in 38
(88.4 %) and penetrating in five (11.6 %) of the 43
patients. One patient died as a result of head and chest
trauma.

Hematuria was presented of 43 (44 %) trauma
patients. None of the 18 patients in group A with 0-4
RBC/HPF on their urinalysis had urinary tract injury.
Only one (9.1%) of eleven patients in group B with 4-
20 RBCs/HPF on their urinalysis had perirenal contus-
sion. Seven (87.5%) of eight in group C with 20-35
and more RBCs/HPF on their urinalysis had urinary
tract injuries. All of the six patients in group D with
macroscopic hematuria had urinary tract injury (Table
1). The distribution and management of urogenital
trauma are illustrated in figure 1. In the entire group 13
(13.4 %) urinary, eight (8.3 %) genital, total 21 (21.7
%) genito-urinary injuries were detected. There were
seven renal, one bladder, five urethral, four vaginal,
two vulvo-perineal and two scrotal injuries detected
during this period. No ureteral injury was sustained.

Five of eight patients with pelvic fracture had
associated lower urinary tract injury. Pelvic fracture
was seen in five of six patients with lower urinary tract
injury.

DISCUSSION

Initial assessment of multiple injured patients
should aim for complete diagnosis of injuries in all
systems. In urinary tract,the primary concern is the cri-
terion for diagnostic evaluation. Secondly the
sequence of the diagnostic procedures to demonstrate
urinary tract injuries should be established.

ENINJURY

RENAL VESlcaL URETHRAL

Fi

BOPERATION [—

VULVAPERINEAL

VAGINAL SCROTAL

g. 1. Site of the urogenital tract injuries and the number of the operations.
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The indications for an imaging workup of the uri-
nary system following blunt trauma are controversial.
Significant renal injuries may be present with any
degree of hematuria but usually major renal injuries
are accompanied by either gross hematuria or
hypotension.

Werkeman et al. (4) reported that diagnostic
imaging procedures performed based on the criterion
of more than 35 RBCs/HPF in the sediment missed no
major urinary tract injury. Hardeman et al.(7) found
just one significant renal injury among 1080 patients
presenting with only microscopic hematuria and 21 of
25 patients with documented renal injuries had gross
hematuria. In a recent study by Thomason et al.(8)
only one (1.3%) of 76 patients with microscopic
hematuria after blunt abdominal injury had an abnor-
mal IVU, but required no surgery, while seven (25%)
of 26 patients with gross hematuria had abnormal IVU,
and two (7.7%) required urologic surgery. Two other
studies documented major renal injury 1.2% and
0.8% in blunt trauma patients also presented with nei-
ther gross hematuria or hypotension on admission(3).
Mee et al.(9) reported significant renal injuries in 44
patients (4.4%) with blunt trauma and gross hematuria
or microscopic hematuria associated with shock, and
in 88 patients (63%) with penetrating trauma. They
conclude that complete radiographic staging was
mandatory in patients with penetrating trauma and in
patients with blunt trauma associated with either gross
hematuria or microscopic hematuria and shock. Bass
et al.(2) reported that IVU has negligible influence on
the management of children with minor degrees of
asymptomatic hematuria after blunt trauma but they
advocate preoperative IVU in all patients. Griffen et
al.{11) have advocated IVU in all patients with history
of blunt abdominal trauma even in the absence of
hematuria. Wong et al.(12) recommended that VU
performed on all patients with hematuria and identi-
fied IVU abnormalities in 34 (25%) of 139 patients
with blunt abdominal trauma, but could nor predict
the likehood of an abnormal VU or the need for
surgery based on degree of hematuria..

In the present series only one of 29 patients with
microscopic hematuria after blunt abdominal trauma
had perirenal contussion which required no surgery.
Eight of 12 patients with gross hematuria required uro-
logic surgery. We agree with complete radiographic
staging in patients with penetrating trauma and in
patients with blunt trauma associated with either gross
hematuria or microscopic hematuria and shock but we
also prefer it in blunt trauma with more than 4 eritro-
cyes in their urinalysis. Trauma patients always are
being evaluated with minimum a plain abdominal
film. So it doesn't take time to evaluate such patients

with V. contrast for IVU. On the other hand urinary
tract system can be evaluated with USG or contrast CT
at the same time with the evaluation for the other solid
organs.

The role of IVU, USG and CT scanning for sus-
pected renal injury is also controversial. Patients who
are hemodynamically unstable upon admission and
who require urgent surgical investigation may under-
go a “one shot” IVU. It allows the surgical team to ver-
ify bilateral renal function and indicates the need for
exploration of the retroperitoneum when grossly
abnormal. IVU has 12% false negative rate for renal
laceration and 30% false negative rate for vascular
pedicle injuries (3.13). Ultrasonogram can detect renal
injuries such as contusions and ruptures but a small
percentage of the injuries to the bladder. The remain-
ing urinary tract injuries will be missed. In the present
series, three intrarenal and a subcapsular hematoma
visualized by ultrasonography or by contrast comput-
ed tomography,which were not demonstrated by the
intravenous urogram. A major renal laseration and a
pedicule fracture visualized by computed tomogra-
phy, were demostrated as intrarenal and retroperi-
toneal hematoma by the ultrasonography. Contrast
enhanced CT (CECT) provides a much more accuracy
in urinary tract injuries. CECT scan is the best study to
determine extent of solid organ injury (14), however
CT evaluates completely neither the presence of
intrarenal vascular injury nor the presence of active
arterial bleeding (13,15) and is inferior to cys-
tourethrography to diagnose bladder or urethral
injuries (10.15).

Lower urinary tract injury coincide with pelvic
fractures (16,17) Bladder injury occurs in 10 to 15 %
of all patients with major pelvic fractures (3). Blunt
injury to the posterior urethra occurs in approxi-
mately 10 per cent of patients with pelvic fracture and
is rare in the absence of disruption of the bony pelvis
(18,19). In many studies the type of pelvic fractures
has been related to the urinary tract injuries. Several
authors have emphasized the importance of the loca-
tion as well as the severity of the pelvic fractures as a
cause of urinary tract injuries. In the present series,
eight patients had pelvic fracture, five had associated
lower urinary tract injuries. Pelvic fractures were seen
in five of the six patients with lower urinary tract
injuries.

Urine should be obtained in all multiple injured
patients. If it is not possible to obtain urine by sponta-
neous voiding, the presence of a pelvic fracture and
its location will indicate whether the performance of a
retrograde urethrogram should take place before
catheterisation. This is obligatory when blood is found
at the meatus (18).
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After obtaining urine, the results of urinalysis
should indicate the procedure to be followed. We
advise diagnostic evaluation of the urinary tract if
more than 5 RBCs/HPF are found in the sediment. An
IVU with USG, or a contrast CT is safe and diagnostic
in upper urinary tract injury, but by suspicion of blad-
der or urethra injury, a retrograde urethrosistography

REFERENCES

1. Mc.Aleer IM, Kaplan GW, Scherz MG et al. Genitourinary
Trauma in The Pediatric Patient. Urol 1993; 42:563-8.

2. Bass DH, Semple PL, Cywes S. Investigation and
Management of Blunt Renal Injuries in Children: A
review of 11 Yearsi Experience .) Ped Surg 1991;
26:196-200.

3. Myrvis SE. Diagnostic Imaging of The Urinary System
Following Blunt Trauma, Clinical Imaging. 1989;
13:269-80.

4. Werkeman HA, Jansen C, Klein JP et al. Urinary Tract
Injuries In Multiple-Injured Patients: A Rational
Guideline For The Initial Assessment. Injury 1991;
22:471-4,

5.  Carroll PR, Mcaninch JW. Major Bladder Trauma:
Mechanisms of Injury and a Unified Method of
Diagnosis and Repair. ] Urol 1984; 32:254-7.

6. Corriere JN, Gillenwater )Y, Grayhack JT et al. Trauma to
the Lower Urinary Tract in Adult and Pediatric
Urology.pp 499-523 Mosby Year Book,Inc.1991
2.Edition St.Louis.

7.  Hardeman SW, Husmann DA, Chinn HKW et al. Blunt
Urinary Tract Trauma:ldentifying Those Patients Who
Require Radiological Diagnostic Studies. ] Urol 1987;
138:99-101.

8.  Thomason RB, Julian JS, Mostellar HC et al. Microscopic
Hematuria After Blunt Trauma: Is Pyelography
Necessary? Am Surg 1989, 55:145-50.

9. Mee SL, McAninch JW, Robinson AL et al. Radiographic
Assessment of Renal Trauma: A 10-Year Prospective
Study of Paticnt Sclection. ) Urol 1989; 141:1095-0.

is more useful. There were no delayed urinary diag-
nosis in our series when followed this initial assess-
ment. With the proposed guidelines, it will be possi-
ble to diagnose all urinary tract injuries in multiple
injured patients with a minimum of interference with
the management of other serious injuries and other
diagnostic procedures.

10. Corriere )N, Gillenwater )Y, Grayhack JT, Howards SS,
Duckett )W. Ureteral Injuries in Adult and Pediatric
Urology.pp 491-499 Mosby Year Book,Inc.1991
2.Edition St.Louis.

11, Griffen WO, Behn RP, Ernot CB. Intravenous Pyelography
in Abdominal Trauma. ] Trauma1978, 18:387-392

12. Wong L, Waxman K, Smolin M et al. The Role of IVU in
Blunt Trauma. J Trauma 1988, 28:502-4.

13. Kantor A, Sclafani SJA, Scalea T et al. The Role of
Interventional Radiology in the Management of
Genitourinary Trauma. Urol Clin North Am 1989;
16:255-65.

14. Gay SB, Sistrom CL, Computed Tomographic Evaluation of
Blunt Abdominal Trauma. Rad Clin North Am 1992;
30:367-88.

15. Presti JC, Carol PR, Mcaninch JW. Ureteral and Renal
Pelvic Injuries from External Trauma: Diagnosis and
Management. ) Trauma 1989; 29:375-385.

16. Corriere JN., Sandler CM. Managment of the Ruptured
Bladder:Seven Years of Experience with 111 Cases. )
Trauma 1986; 26:830-3.

17. Hayes EE, Sandler CM, Corriere JN. Management of The
Ruptured Bladder Secondary to Blunt Abdominal
Trauma. ) Urol 1983; 129:946-8.

18. Malangoni MA, Miller FB, Cryer HM et al. The
Management of Penetrating Pelvic Trauma. Am Surg
1990; 56:61-5.

19. Malek RS, O’'Dea M), Kelalis PP. Management of Ruptured
Posterior Urethra in Childhood. ) Urol 1977; 117:105-
9.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'STEP'] [Based on 'STEP'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /ExportLayers /ExportAllLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed true
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


