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Abstract

Twenty-four patients with type 2 diabetes (11 males and 13 females) were randomly divided into two
groups: fixed diet group (control) and modified diet group. Control group was maintained on the diet of
105 kJlkg ideal body weight through the experimental period of four weeks. The modified diet group
was started on the diet of 105 kJ/kg ideal body weight, followed by decreased intake based on resting
metabolic rate (RMR) measurement when the weight loss rate was decreased. There was no difference
in age, sex, therapy, body weight, body mass index and HbA1c levels between two groups.

Body mass index (BMI) was decreased from 31.5¢4.2 kg/m? at 0 week to 29.8%3.8 kg/m? at 4 weeks in
modified diet group. BMi was decreased every week for four weeks. BMI was decreased from 29.9+4.6
kg/m? at 0 week to 29.1£4.7 kg/m? at one week to 28.3+4.5 kg/m? at 4 weeks in control group. BMI was
significantly decreased every week, however, there was no difference between 3 and 4 weeks in control
group. RMR was decreased from 163.0£28.8 kJ/hr/m? to 145.5£30.1 kJ/hrim? at 4 weeks (p<0.005) in
modified diet group. However, LBM was not changed during 4 weeks. RMR at 0 week was positively
correlated with LBM (y=1.39x + 90.78, r=0.680, p<0.005) and 4 weeks (y=1.55x + 65.50, r=0.743, p<0.005).
The regression curve showed a parallel translation downwards at 4 weeks. HbA1c levels decreased from
7.2+1.5% to 6.0£0.9% (p<0.05) in the modified diet group.

In conclusion, we found that the modified diet based on RMR measurement was effectively decreased BMI

without change of LBM in obese patients with type 2 diabetes mellitus.

introduction

It has been recommended to restrict dietary intake to 84 - 105
kJ/kg of ideal body weight in obese patients with diabetes melli-
tus [1]. However, weight loss is not obtained by the diet therapy
in some patients with obesity. Very low calorie diet (VLCD) was
more effective for severe obesity [5,6], but considerable rebound
weight gain after VLCD was noted after the therapy. Although
individual difference of the diet effect may be partly explained by
altered beta 3 adrenergic receptors [2-4], the detailed mecha-
nism remains to be fully elucidated.

Resting metabolic rate (RMR), the rate of energy expenditure
measured at rest after an overnight fast, accounts for approxi-
mately 70% of daily energy expenditure in man 7). RMR is
changed by body temperature [8], age [9], thyroid function {10},
sympathetic nerve activity [11] and body composition [12]. It has
been reported that RMR is higher in patients with type 2 diabetes
than in weight-matched healthy subjects, of which difference is

related with hepatic glucose production rate [7,13]. RMR could
be evaluated in patients with diabetes mellitus before the start of
diet and reevaluated when the weight control was not consis-
tently obtained.

In the present study, we investigated the possible effect of modi-
fied diet based on RMR on the control of weight and glucose
metabolism in obese patients with type 2 diabetes,

Materials and Methods
Subjects and study-protocol

Twenty-four patients with type 2 diabetes, 11 males and 13 fe-
males, aged from 19 to 77 yrs were investigated. In all the pa-
tients, body mass index (BMI) was more than 26.4 kg/m?2. All of
them had been treated for type 2 diabetes mellitus for more than
five years. They included 11 patients treated with diet only, 7 pat-
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Effect of the control diet {105 kJ/kg of ideal body weight) and the modified diet based on RMR measurement on BMI in obese pa-

tients with type 2 diabetes mellitus. Closed square and closed circle indicate the contro! diet group and the modified diet group, respectively.
The vertical bars show meantSE. #: p<0.0001 vs 0 week, *: p<0.001.

220-\

2004

1801

RMR (kJ/h/m?)
3

y=1.39x + 90.78

1=0.684, p<0.005

y=1.55x + 65.50

1407 1=0.743, p<0.005
120+
100 T T T J !
30 40 50 60 70 80
LBM (kg)

Fig. 2: Relationship between RMR and LBM at 0 week (closed circle) and 4 weeks (closed square) after the modified diet therapy in obese
patients with type 2 diabetes mellitus. The linear regression analysis revealed close correlation between RMR and LBM at 0 week (solid line)
(y=1.39x + 90.78. r=0.68, p<0.005) and 4 weeks (dashed line} (y=1.55x + 65.50, r=0.743, p<0.005), respectively. The linear regression curve
moved downwards at 4 weeks paralleled to that at 0 week. The arrows indicate the changes of individual cases.
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. Table 1: Clinical characteristics of the control dlet and modified diet In obese patients with type 2 diabetes mellitus

Control diet  Modified diet
n 12 12
Age . (vears) 56.5+15.5 44.0£20+4
Sex (M/F) 7/5 4/8
Therapy (Diet/OHA/Insulin)  6/2/4 5/5/2
Body weight (Ka) 78.8£16.5 80.8+16.4
Body mass index  Kg/m? 31.116.7 31.0+3.9
HbA1C (%) 8.8+2.9 7.2¢15

Data are expressed by mean + SD

There was no significant difference between the groups

lents with oral anti-hyperglycemic agents (OHA) and 6 patients
with insulin therapy (Table 1). They were admitted to our hospi-
tal and maintained on the diet of 105 kJ/ikg of ideal body weight
for two weeks. They were randomly divided into two groups.
Control diet group was maintained on the diet of 105 kJ/kg ideal
body weight throughout the experimental period. Modified diet
group was started by 105 kJ/kg ideal body weight. The rate of
weight loss was assessed every week after the start of restrict
diet. [f the rate of weight loss was decreased compared with
previous weight loss, energy intake was reduced based on
measurement of RMR in modified diet group. Energy intake in
modified diet group was determined according to following for-
mula: Energy intake (kJ) = [RMR {kJ/day) + energy expenditure
by exercise (kJ)] x 10/9 - 15,06 (kd)/ 7 days. Energy expenditure
by exercise was determined by calorie computer (Select 2, Su-
zuken Co., Nagoya, Japan), and was fixed to 1,255 kd/day in all
the patients. The patients had no diabetic nephropathy except
two cases with microalbuminuria.  There were no differences in
age, sex, therapy, body weight, body mass index and HbA1c
levels between the two groups. The written informed consents
were obtained from all the subjects.

Measurement of RMR and lean body mass (LBM)

RMR was determined by indirect calorimetery using closed-circuit
spirometry (Chestac 55V, Chest Co., Tokyo, Japan) in early
morning after resting in a spine position for more than 8 hours. All
the patients were instructed not to leave their bed after midnight
and to lie quietly.untii RMR measurement was completed. Mean
value of thre¢ consecutive measurement was used for statistical
evaluation of RMR. Coefficiency of variation of this measure-
ment was 4.1%. LBM was calculated from body weight by re-
ducing body fat determined by bioelectrical impedance analysis
(IBF-300, Omron Co., Tokyo Japan). Coefficiency of variation of
this measurement was 0.5%.

Statistical Analysis

Data were analyzed by ANOVA in combination with paired t-test.
Correlation between two parameters was evaluated by linear
regression analysis. P<0.05 was considered significant.

Results

As shown in Fig. 1, BMI of modified diet group was decreased
every week in the modified diet group; from 31.5+4.2 kg/m? at 0
week to 30.824.3 kg/ine at 1 week, 30.4+4.1 kg/me at 2 weeks,
30.1£4.0 kg/m? at 3 weeks and 29.813.8 kg/me at 4 weeks. BMI
was significantly decreased every week for 4 weeks. On the
other hand, BMI of control group was decreased from 29.9+4.6
Kg/m2at 1 week, 28.814.6 kg/m at 2 weeks, 28.5+4.6 kg/me at 3
weeks and 28.3+4.5 kg/me at 4 weeks. BMI was significantly
decreased every week, hovwever,. there was no difference be-
tween 3 and 4 weeks. There was no difference of BMI between
controf and modified diet groups.

RMR was decreased in the modified diet group from 163.0+28.8
kJ/hr/me at 0 week to 145.530.1 kJ/hr/ime at 4 weeks (p<0.005).
LBM was not changed during the period (52.1+14.4 kg at 0 week
and 51.7+14.5 kg at 4 weeks). As shown in Fig. 2, RMR was
comelated with LBM at 0 week (y=1.39x+90.78, r=0.680,
p<0.005) and at 4 weeks (y=1.55x+65.50, r=0.743, p<0.005),
respectively, making a parallel translation of a line downward.
HbA1c levels were decreased from 7.241.5% to 6.0+0.9%
(p<0.05) in the modified diet group, whereas HbA1c levels were
not significantly changed in the control diet group (8.8+2.9% vs.
7.1£1.7%, P>0.05).

Discussion

We found in the present study that the modified diet based on
RMR measurement was useful for constant weight loss in obese
patients with type 2 diabetes mellitus. The reduction of RMR

* was not accompanied by a decrease of LBM.

Many factors are known to regulate RMR in obese patients with
type 2 diabetes mellitus. RMR is higher in diabetic patients than
in non-diabetic subjects [14,15], possibly reflecting increased
production of hepatic glucose. Hepatic glucose production and
lipid oxidation are positively correlated with RMR, both of which
are correlated in patients with type 2 diabetes [13]. Furthermore,
it was reported that glucose excretion into urine and increased
RMR were contributed to weight loss during poor control of blood
glucose [16]. In the present study, HbA1c levels were decresed
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after the diet was modified based on RMR. These findings
suggest that an improvement of plasma glucose control could
decrease RMR.

RMR was increased in patients with obesity [17,18]. RMR was
decreased after reducing body weight in obesity [19-21], but
reduced RMR resulted in weight gain [22]. Therefore, monitoring
of RMR during the diet was noted in obese patients. Reduced
energy intake and decreased physical activity caused a decrease
in RMR [23]. On the other hand, some investigators reported
that exercise during the diet did not affect a decrease of RMR
[19]. In the present study, physical activity was kept constant at
1,260 kJ/day during the experimental period, which was con-
firmed by calorie meter. Thyroid hormone plays an important role
in regulating RMR. Thyroid function was decreased after weight
loss in patients with obesity [20,24]. In the present study, thyroid
~ function was not changed in all the subjects.

RMR is correlated with LBM [25]. LBM is the main site of physio-
logical metabolism. In obese patients, both RMR and LBM were
decreased by hypocaloric diet, and RMR corrected by LBM was
not considerably changed {23]. Therefore, reduced RMR was
mainly accounted for reduced LBM in obese patients during the
diet. In the present study, RMR was correlated with LBM at 0
and 4 weeks after the start of diet. However, LBM was not
changed during the diet in spite of a decrease of BMI. Further-
more, the regression curve was moved downward at 4 weeks in
parallel fo that of 0 weeks, suggesting that a decreased RMR
was independent of LBM in the present study.

In conclusion, we found that the modified diet based on RMR
measurement was effective for steady reducing BMI without
change in LBM in obese patients with type 2 diabetes mellitus.
Long term effect of the modified diet therapy should be further
investigated.
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Abstract

This study describes new bone hyperplasia in alveolar buccal site and demonstratés various clini-
cal process in the field of clinical orthodontics using case reports. Extraction of 1-premolars is
commonly considered necessary for the proper management of some malocclusion in this case.
The force required for space closure were 50-100g delivered by chain elastic. Larger rectangular el-
giloy wires, although more rigid, restricted free sliding. In these mechanism, we hypothesized rota-
tion control mainly involves in the teeth adjacent to the extraction sites which tend to roll in ward, if
the space is closed too rapidly. Accordingly, buccal alveolar bone showed tension. Our recom-
mended space closure mechanics are straightforward and allow the orthodontist to focus on tooth

positioning.

Introduction

New bone hyperplasia is created in the alveolar buccal site after
orthodontic extraction. Generally, orthodontic tooth movement is
induced by mechanical stimuli and facilitated by remodeling of the
periodontal ligament and alveolar bone. In acase requiring extrac-
tion during orthodontic treatment, the tooth root was moved to the
site of the site of the extracted tooth. It is established that collagen
fibers in the periodontal igament (PDL) increase with the distance
between the cementum and alveolar bone as an initial change in
periodontal fibers during tooth movement [1, 2]. Also, orthodontic
tooth movement is induced by mechanical stimuli and facilitated
by remodelling of the periodontal ligament and alveolar bone. In
the site of the case of extraction during orthodontic treatment, the
tooth root was moved to the extracted tooth. When force is ap-
plied to a tooth, periodontal fibers in the PDL are stretched on the
side of tension, the osteoblasts and osteocytes transform to an
active type and new bone is formed along the stretched area [3].
This article describes new bone hyperplasia in alveolar buccal site
and demonstrates various clinical process in the field of clinical
orthodontics using case reports.

Mechanics and Space Closure

Extraction of 1-premolars is commonly considered necessary for
the proper management of some malocclusion. The 7mm space

gained in each quadrant is used in one or more of three ways:
refief of crowding, retraction of incisors, mesial movement of mo-
lars and premolars. Anchorage control is used to describe the
maneuvers performed by the orthodontist, according to the treat-
ment plan, to ensure the correct use of space in an extraction
case. In this case, we used an .018 x.025 working archwire mosl
effectively in an .018-slot standard edgewise system. Larger rec-
tangular elgiloy wires, although more rigid, restricted free sliding.
The force required for space closure was 50-100g delivered by
chain elastic (Ringlet: Rocky Mountain Morita, Tokyo, Japan) (Fig.
1).

Results and Discussion

A 23-year-old Japanese female presented with anterior crowding
maloccluision. Anamnesis was not significant. Panoramic ra-
diograph before orthodontic treatment is shown in Fig. 2. Fig.3
shows an oral photograph. The extraction space was closed using
chain elastic. Then, this patient complained of pain when brushing
the teeth in this area. Generally, soft tissue hyperplasia can pre-
vent full space closure or allow spaces to reopen after orthodontic
treatment (Fig. 3). The bone level of this site i< usually low [4-6].
In this case, new bone hyperplasia was comp/ sted at the buccal
alveolar bone site (Fig. 4B). This new bone was distinguished
from the alveolar crest on X-ray (Fig. 4B). W ; noted a slight me-
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sioversion before orthodontic treatment in the lower 1-premolar  jacent to the extraction sites which tend to roll in ward, if the
(Fig. 4A). Moreover, the X-ray before extraction of that the tooth  space is closed too rapidly (Fig. 5). Accordingly, buccal alveolar
did not show any significant problems (Fig. 4A). In these results,  bone showed tension. Thus, this area has the potential for new
we hypothesized rotation control mainly involves in the teeth adj- bone formation. '

Fig..1: Diagram of rectangular .016 x.025 elgiloy arch-
wire. A chain elastic was placed between the canine and
second-premolar, to initiate sliding mechanics with
low-friction. Each teeth were tied individually by wire.
- AW=archwire, CT= continuous tie (C. Incisor to Canine,
second-Premolar to second-Molar), CE= chain elastic

Fig. 2: Initial panoramic radiograph. Arrow indicate extracted footh.

Fig. 3: Orthodontic treatment intraoral photograph. Arrrow heads  Fig. 4: A: Initial dental radiograph. B: Orthodontic treatment dental

indicate frenulum of bucca. Arrow indicate new bone formation in  radiograph. 3=Canine, 4=1-Premolar, 5=2-Premolar, 6=1st Molar,

alveolar buccally place. 7=2nd Molar, Arrow head indicate new bone formation in alveolar
buccally place. Arrow indicate original alveolar crest
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Fig. 5: Diagram of transverse section under the neck of teeth. Teeth adjacent to extraction sites tend to "roll in".
BU=Buccle, L=lingual, B=bone, P=dental pulp, D=Dentin, PDL= periodontal ligament, C= Canine, 2P=2-Premolar, *=tension side.

This problem was severe in extraction cases, because the
amount of rotation and tipping was usually restricted by the limited
extraction space in the arch wire. Moreover, the premature appli-
cation of elastic tension caused the cuspid and second-premolar
to rotate and tip into the extraction sites. Our recommended
space closure mechanics are straightforward and allow the or-
thodontist to focus on tooth positioning.

Conclusions

In the extraction case, most unwanted rotation can be controlled
with rubber rotation wedges, Steiner rotation wedges, or longual
chain elastics. In conclusion, space closure mechanics can be
straightforward and allow the orthodontist to focus on tooth posi-
tioning.
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Abstract

The aim of this study was to investigate the effect of lead acetate toxicity on the tensile strength of in-
cisional wounds in male Wistar rats.

A total of 60 male Wistar rats were used. The experimental /test group (30-Male rats) were allowed to
drink aqueous lead acetate at a concentration of 125 mg% for six months. The control group (30-Male
rats) were ailowed to drink aqueous sodium acetate at the same concentration for the same period. At
the end of the 6 months period, serum lead concentration was measured in both groups. A single 5cm
long interscapular incision penetrating the panniculus camosus was made in the dorsal midline of the
rats in both groups. At day-7 and day-14 postoperatively half of the rats from each group were sacri-
ficed by ether inhalation and the entire incision including the surrounding intact, non-wounded, skin
was excised. The panniculus camosus was removed and the.tissue immediately placed in ice-cooled
containers until tested for tensile strength. The results were analyzed statistically using the student’s t-
test.

At the end of the 6-month period the experimental group of rats showed a statistically significant loss
of weight (P<0.5). The serum lead level was significantly higher in the experimental group (P<0.5) com-
pared to the control group. The tensile strength of the wounds was markedly lower (P<0.5) in the test
group at day-7 and day-14 than in the control group.

Histologically, there was more collagen, more active fibroblasts and less ground substance in the con-
trol wounds compared to the lead-treated wounds.

Lead exposure in rats can lead to loss of weight, a decrease in the tensile strength of the wound and
hence delays wound healing.

Introduction

Widespread contamination of the environment by lead (Pb*+) may
have an impact on human health through the constant and per-
sistent exposure to small doses over long periods of time [1].
Lead toxicity may take various forms depending on the degree of
exposure. The present study was undertaken to determine the
effect of lead toxicity on wound healing. There appear to be no
published  reports on the relationship between lead toxicity and
wound healing. Lead is known to be one of the commonest envi-
ronmental pollutants. It is found in soil, grown food produce [2]
andin drinking water in some areas [3]. Environmental exposure
to toxic levels of lead occurs in a number of industries 4]. In
Saudi Arabia, it has been shown that the primary source of lead

pollution is motor vehicle emissions [5). Experimental studies in
rats have shown that lead can suppress spermatogenesis {6] and
if given simultaneously with N-nitrosodiethylamine it can cause
cancer of the kidney [7]. In humans, lead overdose can lead to
neuropathies [8].

Healing of skin incisions is a complex, dynamic process, which is
characterized by the integrated actions of different cells. The
process of wound healing has been described as consisting of
broad general phases of inflammation, cellular proliferation, and
collagen synthesis, followed by collagen remodeling and matura-
tion. Tensile strength is an essential component of this process.
Its measurement is used as a method of assessing wound heal-
ing [9]. The strength of the wound is an important factor since it
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reflects the subdermal organization of the fibres in the newly
deposited collagen. The collagen fibres reorganize in such a way
as to secure the interface between the intact dermis and the new
epidermis [10].

In general, wound healing in accidental or iatrogenic wounds has

an important impact on morbidity in the working population. Fac-
tors that adversely affect wound healing can impose a burden on
the economies of poor countries by lowering the output of the
individuals through absence from work. The present work was
undertaken to study the effects of lead in wound healing in the
rat.

Materials and Methods

The effect of lead on tensile strength was investigated in 60 male
Wistar rats weighing between 180-350 grams. The animals were
housed in two groups (Test and control groups, 30 rats each) ata
constant temperature of 23 degrees centigrade. Test animals
were fed No.1 maintenance diet B.P and tap water containing
125 mg/ 100 ml lead acetate ad libitum. The 30 control rats were
given No.1 maintenance diet B.P and tap water containing
125mg/ 100ml sodium acetate ad f/ibitum. This regime was fol-
lowed daily for six months.Weighing of the rats

Both test and control rats were weighed at the start of the ex-
periment and before making the wounds (i.e after 6 months).

Measurements of lead concenteration in rat venous blood

Venous blood samples were collected from the tail veins of both
test and control rats after six months and before making the
wounds. The concentration of lead was measured by atomic
absorption spectrophotometry [11}.

Surgical procedure and Tensile strength measurements

Before the surgical procedure general anaesthesia was induced
in the rats by inhalation of ether. Hair was electrically clipped off
from the skin of the surgical site. The shaved area was then
cleaned with an alcohol- based bactericide (Hibitane). A single
linear 5 cm interscapular incision penetrating the panniculus car-
nosus was made in the dorsal midline. The incisions were then
closed with five evenly placed interrupted horizontal mattress
sutures of 5-Q Ethilon (Ethicon, Inc., Somervilie, NJ). Postopera-
tively, control and test rats were housed in cages with unre-
stricted food and water. 7 days after surgery 15 test rats and 15
control rats were sacrificed. The rest of the rats were sacrificed
on day-14 postoperatively. The entire incisions, including the
surrounding, non-wounded, intact skin were excised and the
panniculus carnosus removed. The tissue was immediately
placed on ice-cooled containers until tested for tensile strength.
From each incision, three test strips approximately Smm wide
were cut perpendicular to the original incision, one from the mid-
dle and one from each end. The tensile strength was measured
with a Unite-0-Matic FM-20 tensometer (United calibration group,
Garden Grove, CA) at a velocity of 20 mm/minute. Tensile

strength was expressed as Kg/cm? wound tear strength. Mean
and standard deviations were calculated for both test and control
animals. The data were analysed using the Student’s t-test.

Histology

Samples from both test and control incisions were fixed in 10%
neutral buffered formalin. They were embedded in paraffin. Sec-
tions were stained with hematoxylin and eosin for histological
study.

Results
Venous blood lead levels

These measurements confirmed that lead levels in the venous
blood of the test group were higher ((P<0.5) compared to those of
the control group. Mean venous blood lead levels in the test and
control rats were (1.24 + 0.23) micromollL and  (0.47+ 0.12)
micromol/L respectively.

Weight of rats

At the end of the six month of oral lead dosing the test rats
looked cachexic and lethargic. There was a statistically significant
loss of weight. Small reddish pinhead size swellings were noted
in the skin of test rats but not in the skin of confrol rats. Speci-
mens of these lesions were taken for further histological investi-
gation.

Tensile strength of wounds

The tensile strength was markedly lower in the wounds of the
test group than in the control group (Table 1 and Fig 1) at both
day 7 and day 14. The difference was statistically signicant
(P<0.5).

Table 1: Tensile strength of lead-treated and control
groups at day-7 and day-14. Values are the means * stan-
dard deviations

Groups Day7 Day 14
Control group 242+021(15)  4.87 +0.36 (15)
Lead-reated group  1.43 +0.16 (15) 2.35+0.13 (15)

Expressed as kg/cm?; n for each group is expressed in parenthe-
ses.

Histology
Microscopically, the tract of the incisional wounds at day-7 and

day-14 of the control group was very narrow with closely apposed
edges. Large numbers of active fibroblasts were seen and there
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Fig 1.: Graph showing the effect of lead acetate on tensile strength (Kg/ cm?) in incisional wounds
in Wistar rats. The bars are the standard deviations

was abundant coliagen and sparse ground substance. The
wounds of the test group on the other hand were filled by a wide
plug of epidermal cells extending the full length of the incision.
Fewer active fibroblasts were present. In addition, there was less
collagen and more ground substance.

Discussion

Lead compounds are mostly insoluble in water and therefore may
poliute the environment in the absence of preventive measures.
About 90% of lead in the atmosphere is produced by combustion
of lead containing gasoline [5]. Lead enters the body by inhala-
tion or ingestion of contaminated material. In pregnant women, it
crosses the placental barrier and poses a hazard to the develop-
ing fetus. Evidence suggests that lead intoxication is associated
with stilibirths and abortions [4]. The effect of lead poisoning on
wound healing appears to have received no attention. The pre-
sent study is the first report on this subject. It is reported here
that oral ingestion of lead acetate in toxic concentrations fowered
the tensile strength of incisional wounds in experimental rats.
Higher venous blood levels of lead in the test animals confirmed
adequate intestinal absorption of lead following oral administra-
tion of aqueous lead acetate. Clearly, toxic levels of lead in the
blood stream is associated with statistically significant delay in
wound healing.

The incisional wound healing model provides an in vivo approach
for studying the healing of surgical wounds in patients. The rate
of healing of incisional skin wounds has historically been as-
sessed using several parameters including tensile strength, his-
tology and immunochemistry [12]. Healing of wounds is a com-
plex process involving epidermal regeneration, fibroblast regen-
eration, neovascularization, synthesis and remodeling of extracel-
lular matrix components {13]. The mechanism by which lead de-
lays wound healing is not fully understood but it is known that the
main target of lead (Pb*) toxicity is the red blood cell [14). itis
also established that lead is a strong enzyme inhibitor [15]. En-
zymes can be inactivated or denatured by a variety of chemical

means, several of which have clinical importance in wound heal-
ing. Many enzymes depend on essential sulfhydryl groups, which

form tight covalent bonds with various heavy metals such as ,

lead. For this reason lead can be extremely toxic [15). Although
individual clinical cases of lead poisoning can be treated, preven-

tive measures to minimize pollution must be undertaken to pro-
tect the »

population at large. Further research is required to elucidate the
exact mechanism of action operative at the molecular level, that
is responsible for the delayed wound healing caused by lead
exposure.
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Abstract

We investigated the effect of short term administration of recombinant human GH (rhGH) on plasma and
urinary IGF-I and IGFBP-3 levels in five patients with chronic renal failure (CRF). rhGH was subcutane-
ously infused at a rate of 2 uglkg/h for 72h. IGF-l and IGFBP-3 levels were measured by specific ra-
dioimmunoassay (RIA), which plasma and urine samples were further divided into two components of
targer (>100,000) and smaller (<100,000) molecular weight by the ultrafiltration method. Mean (xSD)
plasma IGF-l levels increased from 169.2445.4 pg/L to 404.2+120.7 pg/L after rhGH administration
(P<0.05), but urinary IGF-I levels were not significantly changed. Plasma IGFBP-3 levels increased from
2.9+1.8 mg/L to 4.0+1.6 mg/L after rhGH administration (P<0.05), of which larger molecular weight frac-
tion was mainly increased. Urinary IGFBP-3 levels increased from 0.130.15 mglg creatinine to 1.35%-
0.27 mglg creatinine after rhGH administration (P<0.05), of which smailer molecular weight fraction in-
creased. Percent increase of urinary IGFBP-3 levels was much more greater than that of plasma
IGFBP-3 in these patients (1757.2£1483.6% vs 172.9+39.1%, P<0.05). On the other hand, there was no
statistical difference between percent increases of plasma and urinary IGF-I levels (249.3+71.8% vs
368.6+200.9%, P>0.05). These findings suggest that urinary IGFBP-3 levels, especially larger molecular
weight of IGFBP-3, are increased in patients with CRF after rhGH administration, which might reflect in-
creased urinary IGFBP-3 protease activity and increased renal clearance rate of smaller molecular

weight component of IGFBP-3 after GH treatment.

Introduction

insulin-like growth factor binding protein 3 (IGFBP-3) is an
acid-stable, 45 kilodalton (KD) glycosylated protein with a core
molecular mass of 29 KD, which exists in the circulation as a part
of 150 KD complex [1,2]. IGFBP-3 is the major regulatory com-
ponent of insulin-like growth factor | (IGF-1), and IGFBP-3 poten-
tiates and inhibits IGF-I action {3]. Measurement of plasma
IGFBP-3 levels by radioimmunoassay (RIA) is a useful assess-
ment of GH secretion in child GH deficiency [4,5,6,7].

In patients with chronic renal failure (CRF), plasma and urinary
IGFBP-3 levels were remarkably increased, and the increased
plasma IGFBP-3 was accompanied by an increase in the small
molecular weight fraction [8,9,10]. It has been also reported that
there was discrepancy between IGFBP-3 levels measured by

RIA and those of Western ligand blot in patients with renal dys-
function [11,12].

When recombinant human GH (rhGH) was administered to ncr-
mal subjects, plasma and urinary IGFBP-3 levels increased, and
the maijor fraction of urinary IGFBP-3 was eluted at a smaller
molecular weight portion than 150 KD [13]. Urinary IGFBP-3
levels increased in proportion to plasma IGFBP-3 increment dur-
ing rhGH administration in normal subjects [13]. There has been
no report on the effect of thGH administration on plasma and
urinary IGFBP-3 levels measured by RIA in patients with chronic
renal failure (CRF).

in the present study, we investigated the effect of short term
treatment with GH on plasma and urinary IGF-I and IGFBP-3
levels and their size heterogeneity in patients with CRF.
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Materials and Methods
Subjects

ive patients with chronic renal failure were studied. They con-
sisted of 2 males and 3 females, with the mean {+SD) age of

71.0+8.7 yr. Body mass index was 22.1+3.4 kg/mz. All the pati-
ents were diagnosed as CRF due to diabetes mellitus. Glycosy-
lated hemoglobin Aic level was 6.0+0.7%. Urinary albumin
excretion was 2.04+1.62 g/day. Plasma creatinine level was
2.6+1.4 mg/dl, and creatinine clearance was 42.1+35.7 ml/min.

Study protocol

All subjects were admitted to our hospital during the experimental
period. The diet was restricted to a total calorie intake of 30
kcal/kg of ideal body weight, protein of 1.0 g/kg of ideal body
weight and salt of 5 g/day before and during the experimental
period. The dosage of other drugs required was not changed
during the period. Recombinant human GH (thGH) (Genotropin,
Sumitomo Co., Tokyo, Japan) was subcutaneously infused for 72
h at a flow rate of 2 pglkglh using a portable syringe pump
(SP-3HQ. Nipro Co., Osaka, Japan). Plasma samples were ob-
tained before and 72 h after the start of rhGH infusion. The
samples were immediately centrifuged and stored at -20C until
assayed.  Urine samples were collected for 24-h before the
experiment and on the third day. The urine samples were cen-
trifuged and the supernatants were stored at -20C until assayed.
Informed consent was obtained from all subjects.

Sample preparation for IGFBP-3 measurement

Plasma and urine samples were diluted to 1:100 and 1:10 with
dilution buffer, respectively. The diluted samples were divided
into two fractions, one was for IGFBP-3 measurement, and the
other was for fractionated IGFBP-3 measurement. The diluted
samples were fractionated into large (>100,000) and small mo-
lecular weight (<100,000) by using an ultrafiltration membrane
{Centricon 100, Amicon Inc., MA, USA). The ultrafiltration mem-
brane retained 95% of bovine 1gG fraction I (MW 156,000) and
filtered 95% of ovalbumin (MW 67,000). The device with diluted
sample was centrifuged at 1000xg for 30 min. The retained frac-
tion was resuspended with dilution buffer to get an equal volume
of sample filtrated. The farger molecular weight fraction con-
tained 150 KD fraction of IGFBP-3 and the smaller molecular
weight contained 45 KD and 29 KD fractions of IGFBP-3.

Assays

Plasma and urinary IGF-! levels were measured by specific ra-
dioimmunoassay after acid ethanol extract as previously de-
scribed [14]. The detectable quantity was 0.56 pg/L, and the
coefficient variance of the inter- and intra-assay was 2.5% and
1.5%, respectively.

Plasma and urinary IGFBP-3 levels were measured by specific
radioimmunoassay (Diagnostic Systems Laboratory Inc., TX,
USA). IGFBP-3 standard was calibrated to recombinant DNA--
derived nonglycosylated human IGFBP-3 (28.75 KD) expressed

by E. coli. The minimal detectable quantity was 1.0 pg/L. The
anti-IGFBP-3 serum crossreacted with 150 KD, 45 KD and 29 KD
components of IGFBP-3. There was no considerable crossreac-
tivity of the IGFBP-3 antiserum against purified IGFBP-1, recom-
binant IGFBP-2, 4, 5, 6, IGF-I and IGF-Ii.

Urinary creatinine levels were measured by an autoanalyser
(TBAS50S, Toshiba, Tokyo, Japan). Urinary IGFBP-3 and IGF-
levels were corrected by urinary creatinine concentrations.

Statistical analysis

Statistical analysis of the data was performed by one-way analy-
sis of variance in combination with Student's t-test. P<0.05 was
considered significant. The data were expressed by means +
SD.

Results

As shown in Fig. 1, mean (£SD) plasma IGF-| levels were in-
creased from 169.2445.2 g/l to 404.2+120.7 ug/L inpatients
with CRF after rhGH administration (P<0.05). However, urinary
IGF-! levels did not significantly increase after rhGH administra-
tion (2.9+4.1 pg/g creatinine vs 7.9+11.2 uglg creatinine). As
shown in Fig. 2, plasma IGFBP-3 levels increased from 2.9+1.8
mg/L to 4.0+1.6 mg/L (P<0.05) after hGH treatment. The major
fraction which increased was the larger molecular weight fraction.
The smaller molecular weight fraction
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Fig. 1: Effect of short term treatment with recombinant human
GH (rhGH) on plasma and urinary IGF- levels in § patients with
CRF. Open column and closed column shows before and after
rhGH administration for 72 h, respectively. rhGH was constantly
infused subcutaneously at a rate of 2 ug/kg/h for 72 h with a
portable infusion pump. Mean+SD values are shown.
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rum IGFBP-3 levels measured by specific RIA in 5 patients with
CRF.  Open column and closed column shows before and after
rthGH administration for 72 h, respectively. Serum IGFBP-3 was
fractionated into larger molecules (MW >100.000) and smaller
molecules (MW <100,000) by means of uftrafiltration method.
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Fig. 3 Effect of thGH treatment on total and fractionated uri-

nary IGFBP-3 levels measured by specific RIA in 5 patients with
CRF.  Open column and closed column shows before and after
rhGH administration for 72 h, respectively. Urine IGFBP-3 was
fractionated into larger molecules (MW >100.000) and smaller
molecules (MW <100,000) by means of ultrafittration method,
Each value was corrected by creatinine concentration in the
ornginal urine.
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Fig. 4  Percent changes of IGF-I and IGFBP-3 levels in the
plasma and urine in 5 patients with CRF after rhGH administra-
tion for 72 h.

was not changed after thGH administration. As shown in Fig. 3,
urinary IGFBP-3 levels were increased from 0.13x0.15 mg/g
creatinine to 1.3520.27 mg/g creatinine (P<0.05) in patients with
CRF after hGH administration. The major fraction increased
was the smaller molecular weight, whereas the large molecular
weight fraction was not changed after rhGH administration. As
shown in Fig. 4, the percentage increase in plasma and urinary
IGFBP-3 was 172.9+39.1% and 1757.2+1483.6%, respectively.
The percentage increase in urinary IGFBP-3 was more dominant
than that of plasma IGFBP-3 (P<0.05). There was no difference
between the percentage increases in plasma and urinary IGF-|
(249.3£71.8% and 368.6+200.9%, respectively).

Discussion

in the present study, we found that urinary {GFBP-3 excretion
was significantly increased after thGH administration in patients
with CRF. The change in urinary IGFBP-3 was not proportional to
the change of plasma IGFBP-3. The major component of
IGFBP-3 in the urine during GH administration proved to be
smaller molecular weight fraction. Circulating IGFBP-3 levels
measured by specific RIA included 150 KD, 45 KD and 29 KD
component of IGFBP-3. Chromatographic analysis has revealed
that IGFBP-3 exists as 150 KD complex in the serum of heaithy
subjects, whereas smaller molecule components of 45 KD and
29 KD of IGFBP-3 exist in the urine [11]. Some discrepancies
between IGFBP-3 levels determined by RIA and those of West-
em ligand blot analysis have been reported, suggesting the ne-
cessity of molecular weight analysis of IGFBP-3 in fluids contain-
ing high proteolytic activity [9]). Previous studies of quantitative
IGFBP-3 analysis in the serum were performed by gel chroma-
tography followed by specific RIA [8,15]. Western ligand blotting
was not sufficient for the quantitative analysis of IGFBP-3. In
the present study, we simply divided plasma and urine samples
into farge (>100,000) and small (<100,000) molecular weight
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fractions by means of ultrafiltration which had a cut-off at the
molecular weight of 100,000. Our preliminary data showed that
more than 95% of 45 KD and 29 KD fractions of IGFBP-3 could
pass through the membrane, and more than 95% of 150 KD
fraction of IGFBP-3 complex could be retained on the membrane.
This enabled the molecular and quantitative analysis of IGFBP-3
in plasma and urine. '

Serum IGFBP-3 levels are known to be controlled by GH in
healthy subjects and in patients with GH deficiency {5,6]. Uri-
nary IGFBP-3 levels measured by RIA have been shown to be
normal or elevated in patients with GH deficiency, indicating that
urinary IGFBP-3 is not under the control of GH and unlikely to
reflect serum IGFBP-3 filtered through the kidney [11,12].  Se-
rum IGFBP-3 levels were increased in patients with CRF, which
consisted of increased smaller fragments of IGFBP-3, suggesting
that IGFBP-3 protease activity was rather enhanced in the
plasma and urine samples in these patients [11,16].

Serum and urine IGFBP-3 levels are increased in healthy sub-
jects and patients with GH deficiency after thGH administration
[13,17]. However, there has been no report on the effect of rhGH
administration on urinary excretion of IGFBP-3 in patients with
CRF. Urine IGFBP-3 is considered to come from the circulation
and/or the kidney. Northern blot analysis failed to detect IGFBP-3
mRNA in adult human kidney tissue [18,19), indicating IGFBP-3
production was low or absent in the normal human kidney. On
the other hand, |IGFBP-3 was detected by in situ hybridization
method in human kidney [20]. Immunoreactive urinary iGFBP-3
levels were estimated to be approximately 18 pg/g creatinine,
which was correlated with urinary IGF-! levels in normal subjects
[11]. !t was reported that urinary {GFBP-3 levels measured by
RIA was normal or elevated in GH deficiency, whereas urinary
IGFBP-3 was low or undetectable by Western ligand blot meas-
urement, indicating the presence of high IGFBP-3 protease activ-
ity in the urine [11]). Urinary excretion of IGFBP-3 excretion
increased in proportion to the change of serum IGFBP-3 in nor-
mal subjects after thGH administration, and urinary IGFBP-3
might reflect mainly renal clearance of smaller fragments of
IGFBP-3 from the circulation [13].

In the present study, it was noted that percent increase of urinary
IGFBP-3 was much higher than that of plasma IGFBP-3 in pa-
tients with CRF after thGH administration. These findings may
be explained by some possible mechanisms. First, small mo-
lecular weight fraction of IGFBP-3 generated by IGFBP-3 prote-
ase might cause overestimation of IGFBP-3 in RIA [16,21].
Protease activity fo proteolyses IGFBP-3 was detected in the
serum obtained from pregnant women [22] and rats [23]. The
presence of IGFBP-3 protease activity was also demonstrated in
the urine of patients with CRF [21). Furthermore, the IGFBP-3
protease activity was enhanced in nephrotic syndrome [24].
Second, increased smaller molecular weight component of
IGFBP-3 might be excreted from serum into urine by increased
renal clearance in patients with CRF after GH treatment. Many
peptides were filtered in the glomerulus and reabsorbed from the
tubules [25]. Therefore, urinary excretion of the peptide was in-
creased due to renal tubular dysfunction [26]. We previously
reported that glomerular filtration was increased in patients with

CRF after GH treatment [27). Third, renal production of
IGFBP-3 might increase in patients with CRF after
thGH administration although it remains to be elucidated whether
local production of IGFBP-3 in the kidney is involved.

Urinary IGF-I levels did not consistently increase in spite of an
increase of plasma IGF-1-levels after rhGH for 72 h. These find-
ings are similar to other studies in normal subjects [13]. The
main origin of urinary IGF-I is not fully clarified. IGF-1 was fil-
tered in the glomerulus and reabsorbed in the tubules, and can
be produced in the kidney [28). Therefore, urinary IGF-I levels
could be influenced by renal clearance and 1GF-l production in
the kidney. As IGF-I mRNA was not detected in the kidney un-
der baseline condition in normal subjects, local production of
IGF-} in the kidney was not simply determine urinary IGF-I levels
[29]. !t is possible, however, that specific stimuli with GH might
induce IGF-| production in the kidney in patients with CRF.
Therefore, urinary excretion of IGF-l might be affected by not
only renal clearance of IGF-I and IGF-I production in the kidney
after thGH administration. However, the detailed mechanisms
remain to be further elucidated.

We administrated rhGH by means of continuous subcutaneous
infusion to obtain a consistent increase of plasma IGF-l and
plasma IGFBP-3 levels in a short-term period. Laursen et al {30]
reported that continuous subcutaneous infusion of GH induced
an increase in serum IGF-| and IGFBP-3 levels more effectively
than daily subcutaneous injections. We previously reported that
continuous subcutaneous infusion of GH was effective in in-
creasing plasma erythropoietin levels in CRF [27].

In conclusion, we found that there was a greater increase in uri-
nary IGFBP-3 levels than plasma IGFBP-3 levels in patients with
CRF after thGH administration. The major component was the
larger molecular weight fraction in the plasma and the smaller
molecular weight fraction in the urine. Urinary IGF-I levels were
not changed in spite of increased plasma IGF-l levels. These
findings suggest that urinary IGFBP-3 might reflect increased
urinary IGFBP-3 protease activity and increased renal clearance
rate of the smaller molecular weight component of IGFBP-3 from
plasma after rhGH administration in patients with CRF.
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Abstract
The angioarchitecture of the duck pecten oculi was investigated using light (LM), scanning electron
(SEM), and transmission electron (TEM) microscopy techniques. SEM analysis showed that the blood
capillaries anastomosed with each other forming a continuous basket-like network that covered both
sides of the pecten. Overall, the pecten vascular cast resembled a sandwich-like structure containing
large arteries and veins between two layers of capillaries. Small, lymphatic vessels were observed lying
on all the blood capillaries of the pecten, and bridging those capillaries on the pleats. These lymphatic
vessels ran along the pleats, sometimes connecting to blood capillaries through pores within the inter-
nal membrane, and sometimes connecting to lymphatic vessels located within the intercellular spaces
between blood capillaries. These intercellular spaces contained fibrillar material, pigmented phagocyte
cells, processes derived from these cells and lymphatic precolectors which originated from the bottom
of a well structure. Sometimes the intercellular spaces were very deep and completely covered by pig-
ment cells. Near the outskirts of the pecten, some of intercellular spaces were closed off by a covering
membrane which permitted the transport of materials and substances from the vitreous body into these
spaces. The morphological characteristics of the pecten oculi described in these present study suggest
that the pecten plays an important role in the regulation of metabolic exchanges between the ocular
biood vessels and the retina, thus preserving the integrity and stability of the intraocular microenvi-

ronment.

Introduction

The pecten (Pecten oculi) is a characteristic structure of the avian
eye. Despite the many detailed investigations that have been
carried out on its morphology and biochemistry, the function of
the pecten is still not clear [1-11]. It has been hypothesized that
the pecten is involved in regulating pH [12], eye-pressure [13),
and eye temperature [14]. In addition, pecten has been hypothe-
sized to have a protective role against the reflection of sunshine
inside the eye based on the fact that the pecten cones produce
shaded areas [15]. The most plausible of the hypotheses prof-
fered to date are those which indicate that pecten plays a role in
the nutrition of the retina [16]. Nutrition in the central nervous
system involves the selective passage of nutrients through the
protective walls formed by the endothelial cells. Gerhardt et al.
[17] have proposed pecten as a new in vivo model for the blood-
brain barrier since pecten has the four essential characteristics
of a barrier: 1) complex tight junctions; 2) the glucose transporter
isoform GluT-1; 3) an HT7 molecule; and 4) impermeability to
lanthanum-nitrate.

In a recent study of the microvasculature of the duck pecten [18),
the presence of lymphatic vessels accompanying the biood capil-

laries was observed. This suggests that, in addition to a nutritive
role, pecten also plays a role in the drainage of waste products
from the vitreous body.

in order to better understand the role played by the blood and
lymphatic vessels found in the pecten oculi of avian, the authors
carried out a morpho-structural study of the angioarchitecture of
the pecten in duck using scanning electron (SEM) and transmis-
sion electron (TEM) microscopy.

Materials and Methods

Eighteen adult Campbell khaki ducks (Anas platyrhynchos) of
both sexes were studied. The ducks were anaesthetised by in-
tramuscular injection of Ketamine (25 mg/kg), and sacrificed by
exanguination.

Scanning electron microscopy - vascular corrosion cast
technique

After sacrifice, six ducks were each incannulated through the
common carotid artery (A. carofis communis) and perfused with
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physiological solution to wash the vascular bed. They were then
injected with a low viscosity, colored methylmethacrylate mixture
[19]. After methylmethacrylate polimerization, eye-casts were
collected and corroded by immersion in KOH solution (30%) for 1
to 2 weeks. The specimens were ‘then rinsed with tap water,
rinsed with bi-distilled water and dried in a desiccator. The pecten
was removed from the eye-casts, mounted on stubs (12 mm,
diameter) and coated with gold using a sputter coater (BIORAD,
SC500, Hemel Hempstead, UK). All gold coated samples were
examined and photographed under a scanning electron micro-
scope (SEM-LEQ 435 VP, Cambridge, UK) at 10 kV.

Scanning electron microscopy - intact tissue technique

Six ducks were each perfused through the common carotid artery
with phosphate buffer 0.1 M, pH 7.3, to wash blood vessels, and
then fixed with Karnovsky's solution (4% parafolmaldehyde, 2.5%
glutaraldehyde). After 12 h, the pectens were separated from the
eyes, immersed in a glucose phosphate buffer for 24-48 h, and
dehydrated first in ethyl alcohol, and later using critical point
(BALZERS CPD 030, Liechtenstein)). The piece specimens were
then mounted on stubs (12.5 mm, diameter), examined under
SEM (LEO 435 VP) at 17 kV, and photographed.

Transmission electron microscopy

Six ducks were each perfused through the common carotid artery
with a cacodilate buffer 0.1 M, pH 7.2 to wash the vascular bed.
A mixture of this buffer and 2% glutaraldehyde was then injected
into the artery. Pectens were removed from the eyes and im-
mersed in glutaraldehyde for 1 h, rinsed in cacodilate buffer,
postfixed with 2% OsOa for 2 h, dehydrated, and embedded in an
EM bed 812 resin. All embedded specimens were sliced into
ultrathin sections using an ultramicrotome (Ultratome 1V-LKB),
stained with uranyl acetate and lead citrate (Ultrastain-LKB),
examined under a transmission electron microscope (TEM-
Philips EM 201, Eindhoven, The Netherlands) at 40 kV, and pho-
tographed.

The nomenclature in this paper has been adopted from the
Handbook of Avian Anatomy: Nomina Anatomica Avium [20].

RESULTS

SEM Observations

1) General Vascular Organization of the Pecten

SEM examination of the duck pecten showed a very well devel-
oped vascular organization. The integral cast of the pecien was a
trapezoid (6.5 mm long, 4 mm high, 0.5 mm thick) that had 12
folds, and a closely woven overall texture which tended to loosen
towards the apex.

2) Blood Vessel Architecture

Blood was supplied to the pecten by 4 arteries (Aa. pectinis oculi)
originating from the ophtalmotemporal artery (A. ophthalmotem-

poralis). The Aa. pectinis oculi lay at the base of the pecten and
within the wall of the choroids, and then branched into several
perpendicular arteries that ran within the wall towards the apex of
the pleats. The arteries of the pleats gave rise to several arteri-
oles that ran between the sides of the pleats, and terminated in a
superficial network of capillaries (Fig.1). These capillaries anas-
tomosed with each other forming a continuous basket-like net-
work that covered both sides of the pecten. Overall, the pecten
vascular cast resembled a sandwich-like structure containing
large arteries and veins between two layers of capillaries. These
capillaries varied in diameter and shape, and formed an uninter-
rupted covering on the pectin (Figs. 2a, 2b). Contiguous capillar-
ies of the pecten were frequently connected to each other by
small, hollow, communicating structures situated at slits in the
capillary walls (Fig. 3). In addition, the surfaces of the capiliaries
were extensively coved by depressions of various sizes and
shapes. The capillary network gave rise to the post-capillary
venules that converged within the pleats. At the base of the pec-
ten, these venules gave rise to the pecten veins (W.pectinis
oculi) that connect to the ophtalmotemporal vein (V. ophthal-
motemporalis).

3) Lymphatic Vessel Origin and Architecture

Small, lymphatic vessels (Vas lymphaticum precolectorium) 3-4
pm in diameter were observed lying on all the blood capillaries
of the pecten, and bridging between capillaries on the pleats.
The lymphatic system originated from lymphatic capillaries 0.8-
1.2 um in diameter located at the apex of the pecten, and formed
a network (Rete lymphatica initiale) composed of links that con-
tinued to the precollector lymphatic vessels. These precollectors
ran along the pleats, sometimes connecting to blood capillaries
through pores (0.5-0.6um, diameter) in the intemal membrane,
and sometimes connecting to lymph vessels (Vas lymphaticum
initiale) located within the intercellular spaces between the blood
capillaries (Figs. 4a, 4b). They then followed the pleats to the
base of the pecten, where they exited the organ (Vas lymphati-
cum collectorium).

TEM Observations
1) Blood Vessel Structure

The endothelial cells observed in the duck pecten blood capillar-
ies were either smooth, or covered with microfolds. The former
cells were thin, with few apical processes, and were not frequent.
The latter cells, which often filled the entire capillary lumen, had
many microfolds on the luminal and basal surfaces, and in'some
cases, their microfolds had enlarged extremities. In general, the
transition area between the two cell types was neat and clear-cut
(Fig. 5). Adjacent cell types were conjoined to each other form-
ing thin strips of desmosomes along the entire length of cell sur-
face contact. The nuclei of the cells were ovoid in shape and
protruded towards the lumen. Cytoplasmic organelles (mitochon-
dria, granular endoplasmic reticulum fragments, and ribosomes)
were observed in the perinuclear region of the cells. Small, elon-
gated, electron-dense cytopiasmatic granules were observed in
the cytoplasm. The smooth endothelial cells frequently showed
large clear cytoplasmatic vesicles. in addition, there were blood
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Fig. 1: SEM of microvascular corrosion casts of the duck pecten ocull.
A, pecten artery. P, pleat of the pecten. V, pecten vein.

Fig. 2: SEM of the superficial blood capillary network of pleats.
2a: Capillary bed of the pleat vievewed from the side, 2b: Detail of capillaries.
C, blood capillary network. L, lymphatic precolector. U, imprints of the endothelial processes.
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Fig. 3: SEM of high magnification of the superficial blood capillary network of pleats.
C, blood capillary network. |, communicating structures situated at slits in the capillary walls. L, lymphatic precolector.

Fig. 4: SEM of the connections between blood capillaries and lymphatic vessels.
4a: Endothelial cell pores of the blood capillaries. 4b: Casts of connections between blood capillaries and lymphatic vessels.
C, blood capillary network, L, lymphatic precolector. M, endothelial cell pores of the blood capillaries.
R, connections between lymphatic precolectors and blood capillaries.
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Fig. 5: TEM of the blood capillary network (Photomontage).
B, basal lamina of the blood capillary pecten. C, blood capillary pecten. E, erythrocyte. F, processes. N, nucleus of endothelial cell
Q, pigmented phagocyte cell. Bar=5um

Fig. 6: TEM of intercellular space of the duck pecten.
Q. pigmented phagocyte cell. S, intercellular space. VB. vitreous body. Z, discoid detachment. Bar=1.5um.
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vessels that lay along the well-defined basal membrane whose
surface was very iregular at points where the plasmalemma of
the endothelial cells had basal processes. The basal lamina
(Membrana basalis) of the pecten capillaries was thick (1-3um),
and consisted of concentric layers of loosely compacted fibrillar
materials which very often contained macromolecules moving in
both directions between the intercellular spaces and the blood
vessels.

2} Intercellular Spaces

The intercellular spaces observed: between blood vessels con-
tained fibrillar material, pigmented phagocyte cells, processes
derived from these cells and lymphatic precolectors (3-4 pm,
diameter) which originated from the bottom of a well structure.
The intercellular spaces were sometimes very deep and com-
pletely covered by pigment cells. Near the outskirts of the pecten,
some of the interceflular spaces were closed off by a covering
membrane which permitted the transport of materials and sub-
stances from the vitreous body into the spaces (Fig. 6).

Discussion

The present study provides evidence for the hypothesis that the
pecten of the duck plays a role in the preservation and mainte-
nance of retina homeostasis. In contrast to the mammalian eye,
the avian retina is avascular, and its nourishment must come
from adjacent regions. As regards general angioarchitecture, the
duck pecten is organized to facilitate the exchange of materials
and substances between the blood vessels and vitreous body via
diffusion. That functional aspect of the pigeon pecten was con-
vincingly demonstrated by experiments in which blood flow to it
was surgically interrupted [21]. In the pecten, the blood vessels
were packaged together forming an extensive capillary network
composed of irregular finks along the pleated surface, there by
forming a large surface contact area. The biood capillaries were
often in an anastomotic relationship with each other. In addition,
there were sometimes bridge structures at apertures in the capil-
laries which served to slow blood flow, and to regulate
intravascular blood pressure. The anastomoses and bridge struc-
tures presumably facilitate the exchange of materials and
substances between the blood vessels and vitreous body.

As regards vessel organization, the pecten microvasculature has
been taken as evidence that the duck pecten is involved in the
transportation of materials and substances to and from the avas-
cular retina. Braekevelt [7] concluded as much in his study of the
pecten oculi of the red-tailed hawk. As regards the vesse! struc-
ture, the capillaries of the duck pecten, as in other avian species
such as the night hawk, loon and pigeon, are characterized by
large increases in the endothelial surface at points where the
vasal wall is very thin [5, 6]. This too facilitates the exchange of
materials and substances. The presence of numerous processes
on both the luminal and basal borders of the endothelial cell
plasmalemma, considered together with the presence of cell
organelles in paranuclear clusters, indicate that these cells play a
role in the absorption and transportion of substances. This is
consistent with Raviola and Raviola [22], who hold that a role in
active transport still remains the only reasonable inference to be

drawn from the special morphological structures of the endothe-
lial cells in the blood vessels of the bird pecten oculi. Additional
support for the above hypothesis is provided by the high alkaline
phosphatase content in the pecten, since alkaline phosphatase is
necessary for the active fransport of materials across endothelial
cell membranes [23]. Finally, several other aspects of the endo-
thelium that comprise the pecten blood vessels, namely, its lack
of vascular pores, its impermeability to horseradish peroxidase
throughout ontogeny [24], and its similarity to a blood-brain bar-
rier endothelium [17], indicate that there are many morpho-
structural components of the pecten involved in retinal homeo-
stasis which are essential for retinal trophism.

The presence of a lymphatic capillary network beneath the vitre-
ous membrane in the pecten suggests that the pecten also plays
a role in the drainage of the retinal catabolites from the vitreous
body. During vision activity, the cones and rods lose portions of
the apical cytoplasmatic due to light stimuli. These portions take
the form of discoid detachments [25], and loosened and worn
protein [26] which are subsequently emptied into the vitreous
body, and later drained into the pecten where they are demol-
ished by the pigment cells. The pigment celis are tightly packed
in the bridge of pecten, and loosely packed into groups lying
between the wall and superficial membrane of the pecten. After
demolition, the cones, rods and waste material is directed to-
wards the lymphatic system, and the pigment cells are absorbed
into the endothelium of the blood capillaries. However, the tre-
mendous variation in its size and complexity indicates to many
that the organs must have a function in addition to that of nutri-
tion. The hypothesis that the diurnal visual capacity of birds de-
pends on pecten pleat development was advanced by
Braekevelt {7]. Indeed, in the highly visually oriented red-tailed
hawk, the pecten forms a highly vascular, heavily pigmented and
extremely pleated, fan-like structure situated over the oval optic
nerve head. In contrast, noctumal birds, such as owls and goat-
suckers, have relatively small pectens with few folds. In fact, the
pecten of the owl is incomplete in that it does not have a bridge
joining the vane-like structures. Agreeing with Pezzolo [27], we
assert that the trophic system formed by the pecten in birds is
morphologically the simplest, structurally the most elaborate, and
functionally the best among all the Verterbrates.

In conclusion, in the duck, the pecten seems to be primarily in-
volved in the maintenance of eye homeostasis. The morphologi-
cal characteristics of the pecten described in the present study
suggest that the pecten plays an important role in the regulation
of metabolic exchanges between ocular blood vessels and the
retina, thus preserving the integrity and stability of the intraocular
microenvironment.
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Abstract

In this short paper we report the pharmacological activity of some azetidinone derivatives. In fact, we
have examined the in vivo anti-inflammatory and analgesic profile of a series of monocyclic B-lactam
(azetidinones) which structurally are very similar to some inhibitors of human leukocyte elastase
(HLE), an enzyme involved in degradation processes of connective tissue. Our new compounds were
administered orally (15 mg/Kg) to albino rats 30 minutes before injecting carrageenin in the plantar
aponeurosis. Tested compounds demonstrated a good activity; in particular two of them markedly re-
duced paw edema formation, with activity very similar to indomethacin (reference compound, 5
mg/Kg). To evaluate the analgesic activity we carried out the acetic acid writhing test, pretreating rats
orally with our compounds 30 minutes before injecting the acid solution i.p. The same two com-
pounds which showed the anti-inflammatory activity also, demonstrated a very good analgesic activ-
ity. These resuits indicate that these new azetidinone derivatives possess a good analgesic and anti-
inflammatory activity. Considering that these compounds are structurally very similar to HLE inhibi-
tors, we cannot exclude the possibility that their pharmacological activity may be related to HLE inhi-

bition.

Introduction

Several laboratories, including our own, have reported the syn-
thesis and activity of certain low molecular weight inhibitors of
mammalian serine proteases, especially human leukocyte elas-
tase [1]. Human leukocyte elastase (HLE, EC 3.4.21.37) which is
involved in the pathogenesis of chronic inflammatory diseases
such as pulmonary emphysema, which is present in the azurophil
granules of human polymorphonuciear leukocytes (PMN), was
chosen as thd target enzyme. Nommally, these granules fuse with
phagosomes containing engulfed foreign material (such as bacte-
ria), and HLE, in combination with other lysosomal enzymes,
catabolizes the particles [2]. Under certain pathological condi-
tions, however, PMN become attached to host protein (elastin
fibres, basement membrane, connective tissue, immune com-
plexes), and in response to this adherence, the granules may
fuse with the PMN outer membrane and release their contents,
including HLE, directly onto the tissue [3].

Besides emphysema, HLE may also contribute to the pathogene-
sis of disease states such as adult respiratory distress syndrome,
and its potential involvement in theumatoid arthritis makes HLE
inhibitors of considerable interest. It is known that some different

antibiotics are acylating inhibitors of bacterial serine proteases
which help synthesize the cell wall by performing a transpeptida-
tion reaction on a peptidyl substrate bearing a D-Ala-D-Ala termi-
nus.

To date, HLE has been investigated by other groups. A research
team, from Merck [4], has synthesized azetidinones, as 1b struc-
ture [5}, which seem to be able to inhibit HLE by forming a stable
acyl-enzyme which does not undergo hydrolysis [6]. Another im-
portant monocyclic beta-lactam that underlies such diseases as
emphysema [7], chrenic bronchitis (8], cystic fibrosis {9] can be
treated by inhibitor, which lacks the C-4 side chain in compound
1c [10,11] and 1d [12] (Figure 1). Taking these results into ac-
count, we decided to design a new type 1d structural modet; it is
an azetidinone in which some aromatic substituents have been
replaced. We supposed that the characteristics of type 1d model
shouid have made it capable of acting as an orally active anti-
inflammatory drug and in particular as a serine proteinases inibi-
tor. We obtained it through cyclization of appropriate N-propiona-
mides [13]; which gave the N-aryl-3, 3-dimetilazetidin-2-ones 1-6
showed in Figure 2. Preliminary in vivo tests were conducted to
evaluate antinflammatory-activity (carrageenin-induced edema
test) [14] and analgesic-activity (writhing test) [15,16] for the
compounds 1-5.
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Materials and Methods
a. Anti-edemigenic activity

Pretreating’s effects rats with products 1-5. (30 min. previously),
administered orally via gastric intubation (15 mg/kg), were stud-
ied on localized edematous reaction [14]; 0.1 ml of 1% suspen-
sion of carrageenin in distilled water was injected subcutaneously
{s.c.) into the plantar sub-aponeurosis The paw volume was
measured by a mercury plethysmograph (differential gaue, manu-
factured by Basile, Milano, Italy) at the time of carrageenin injec-
tion and then 1, 2, 3 and 4 hours later (always taking care to im-
merse the paw at the same level, that is the tibio-astragalic joint,
assured and marked with a line before the test). Indomethacin (5
mg/Kg) was used as reference compound. Albino rats (180-200
g) of either sex were used, excepting pregnant females; each
group comprised of six animals. The mean increase in paw vol-
ume, at the said time intervals of the control (receiving carragenin
alone) and experimented groups was calculated. Results were
expressed as mean percentage increases in paw volume vs
basal value. ANOVA test was used in the statistical evaluation.

b. Analgesic activity

Analgesic activity was evaluated by acetic acid test (writhing test)
as described by Winter et al.[15,16). The activity of compounds 1-
5 was evaluated in rats, administering the compounds (15
mg/Kg) orally (30 minutes before acetic acid, 0.25 ml intra perito-
neum (i.p.), per rat, of a 0.5% aqueous solution). For each animal

the number of writhing movements, in the 25 minutes immedi-
ately after administration of acetic acid, was observed. The mean
number of writhes for each group of animals and the percentage
variation compared with the control group were calculated. Mice
(Mus musculus) of either sex were used, excepting pregnant fe-
males, weighing 20-25 g; each group comprised six animals. Re-
sults were expressed as percent of inhibition of the number of
writhing movements in the control group treated with acetic acid.
The number of writhing movements in the control group was 45+
during the observing period (15 min). Wilcoxon test was used for
the statistical evaluation.

Results and Discussion

The results of our experiments indicate that all tested compounds
showed a certain activity (Table 1) and the results of compounds
1 and 3, indicate a marked anti-inflammatory activity in rats at a
dose of 15 mg/Kg comparable to indomethacin. The anti-
inflammatory activity of compounds 1 and 3 was significative at
1h and lasted for all the recording period (4h). Similar resuits
were obtained with the second test where both compound 1 and
3 showed a good analgesic activity when compared to indo-
methacin (Table II).

Furthermore, the strong activity of the compounds 1-3 after oral
administration, suggest a stability in the gastro-intestinat tract and
in blood circulation, a problem commonly found in  B-lactam
structures and to many HLE inhibitors.

Table I. Evaluation of the anti-inflammatory activity of indomethacin and
of compounds 1-5 by carrageenin paw edema test

Treatment Dose Paw volume (ml)
{mg/kglos)
Oh 1h 2h 3h 4h
Basal Value

Control 1.83+0.5 244+ 03 (+149) 273+0.5(+167) 295:0.4 (+181)  3.02+0.7 (+185)
indomethacin 5 1.60+0.7 137+ 06 (+56)2  1.34+0.5(+83)r  1.47+0.7 (+91)2  1.57+0.5 (+98)
1 15 1.60+0.7 135406 (+84)2  1.23+0.5(+76)  1.22+0.4 (+76)2  1.35+0.3 (+84)

2 15 1.69+0.6 247403 (n.s.) 270+0.4 (ns.) 2.9740.5 (n.s.) 3.07+0.2 {n:s.)
3 15 1.58+0.2 1.09+04 (+68)2  1.13+0.5(+71)2  1.19:0.7 (+75)2  1.22+0.5 (+77)2

4 15 1.72+0.3 2.33+0.2 (n.s.) 2.79+0.1 (n.s.) 2.99+0.6 (n.s.) 3.07+0.9 (n.s.)

5 15 1.75+0.6 239409 (ns.) 291104 (ns.) 2.97+0.3 (ns.) 3.04+0.2 (n.s.)

Paw volume was measured after carrageenin administration, at the time (h) written at the top of the table. In brackets there are
the mean percentage increases in paw volume vs basal value, n.s. is for not significative vs basal value. a) P<0.01 vs basal value
(ANOVA) :
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Table Il. Evaluation of analgesic activity of indomethacin
and of compounds 1-5 by acetic acid test

Treatment Dose (mg/kg)  Percent of Inhibition
Control 5 67.4a
Indomethacin
1 15 48.22
2 15 10.3
3 15 55.6
4 15 9.7
5 15 8.3

a) P<0.01 vs control group (Wilcoxon test). Results were ex-
pressed as percent of inhibition of the number of writhing move-
ments in the control group.

The present paper focuses on the antiinflammatory and analgesic
activity of new azetidinones structurally very close to HLE inhibi-
tors. Although we can not state that these new azetidinones are
HLE inhibitors, we cannot exclude this possibility thus giving
some useful suggestions to the strategy of design of HLE mono-
cyclic B-lactam inhibitors.

HLE is a protease that is involved in the tissue destruction in-
flammation that characterize numerous diseases, including he-
reditary emphysema, chronic obstructive pulmonary disease, cys-
tic fibrosis, adult respiratory distress syndrome, ischemic-
reperfusion injury and rheumato-arthritis. Thus, elastase has
been the object of extensive research to development potent in-
hibitors that target its destructive and pro-inflammatory action [7-
9]

Although further studies are needed in order to establish their
possible HLE inhibiting activity, it is of interest that these new
azetidinones showed a good anti-inflammatory and analgesic
activity.,
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Abstract

A retrospective study of the prevalence of the traditional CHD risk factors among Saudi and non-Saudi
patients aged 45years and younger with AMI was carried out. During the 6 years study period (May 1995
— April 2002), there were a total of 706 patients with diagnosis of AMI of whom 149 patients were
young. 42.3% were Saudis while 64% of the non-Saudis were South Asian. There were only 8 young fe-
males with AMI, two of them were Saudis. Non-Saudis were significantly younger than Saudis (mean
age 40 + 5vs 38 £ 5, P = 0.047, respectively).

- The prevalence of AMI among the young Saudis was 12% compared to 52% among the young non-
Saudis. Hypercholesterolemia (59%) was the commonest risk factor in both groups followed by smok-
ing (55%), hypertriglyceridmia (37.9%), diabetes mellitus (26.8%), obesity (19%) and hypertension
(18.8%). Multiple risk factors were significantly more prevalent among Saudis than non-Saudi patients
(81% vs 65% P= 0.025). Saudis had significantly higher prevalence of hypertriglyceridemia, Diabetes
mellitus and obesity than non- Saudis [(50.8% vs 27.8%, P = 0.005), (41.3% vs 16.3%, P = 0.001), (29.8%
vs 10.3%, P = 0.006) respectively]. Smoking was the leading risk factor among non-Saudis (58%),
though not significantly different from Saudis (50.8%).

Young Saudi patients with AMI had higher prevalence of multiple traditional CHD risk factors than non-
Saudis. The commonest individual traditional risk factors among Saudis were hyperlipidemia, smoking,
and diabetes mellitus respectively. Therefore, appropriate preventive measures were needed to control

these conditions to prevent AMI in young active and productive population.

Introduction

Although acute myocardial infarction (AMI) is uncommon en-
ity in young paiﬁents, it constitutes an important problem for
the patient and the treating physician because of the devastat-
ing effect of this disease on the more active lifestyle of young
patients. Evidence of increased risk of coronary heart disease
CHD with the presence of specific risk factors has been
documented in previous epidemiological studies, such as the
Framingham Heart Study, the Multiple Risk Factor Interven-
tion trial and others [1-3]. Although the incidence of CHD in
westemn industrialized countries is declining, it has been in-
creasing in developing countries[4]. Several studies from in-
dustrialized countries have identified the classic risk factors
for CHD and their relation to case fatality. Attempts to modify
these risk factors in the population may have contributed to

the decline in mortality due to CHD in these countries [5,6].

Knowledge of the risk factors and methods of prevention of
CHD are essential in order to reduce morbidity and mortality
from them. Therefore, the aim of this study is to determine the
prevalence of the traditional coronary heart disease risk fac-
tors among young adult Saudi survivors of AM! and to com-
pare them with age matched non- Saudis.

Subjects and Methods

Most published studies have used an age cut-off point of 40 to
45years to define young patients with acute M [7-16]. In this
study 1 used the higher age of 45 years as the cut-off point. The
medical records of all patients admitted to the coronary care unit



32

Shatoor

(CCU) of Aseer Central Hospital with the diagnosis of AMI over 6
years period (May 1995 — April 2002) were reviewed. Patients
were classified into two groups: Saudis and non-Saudis. The
diagnosis of acute M was based on the presence of two of the
followings criteria: ischemic chest pain for at least 30 min, ECG
evidence of myocardial injury, an increase in serum creatine
kinase level to more than two-standard deviations above the up-
per limit of the normal range [17]

The presence of high level of serum cholestero! and triglyceride
was noted according to the recommendations of the National
Cholesterol Education Program Expert Panel on detection,
evaluation, and treatment of high biood cholesterol in aduits
(Adults Treatment Panel lil) executive summary [18]. Patients
were classified as obese if their body mass index (BMI) was
greater than 30kg/ m2 {19}.

Statistical analyses were performed by the use of a commercial
software package.

Results

A total number of 706 patients with acute myocardial infarction
(AMI) were admitted to ACH during the 6-years study period, of
whom 76.5% were Saudis (Table 1). 21% of patients were 45

years and younger, and Saudis accounted for 42.3% of them.
Among non-Saudis with AMI 52% were young adult. Majority
(64%) of the non-Saudis were South Asian (SA). The mean age
of the young adult Saudis was significantly higher than non-
Saudis (40 + 5 vs. 38 + 5 P= 0.047). Bangladeshis, had the low-
est mean age 35 + 4.0. Only 2 out of 8 patients were young fe-

_ male Saudis. AMI with ST segment elevation occurred in 82.6%.

In both groups, Hypercholesterolemia (59%) was the commonest
risk factor followed by smoking (55%), Hypertriglyceridmia
(37.9%), diabetes meliitus (26.8%), obesity (19%) and hyperten-
sion (18.8%). ’

The commonest risk factors among Saudis were hyperlipidemia
(hypercholesterolemia and hypertriglyceridemia), smoking and
diabetes mellitus in descending order, while smoking, was the
leading risk factor among non-Saudis followed by hypercholes-
terolemia and hypertriglyceridemia (Table2). The incidence of
hypertriglyceridemia, diabetes mellitus and obesity was signifi-
cantly higher among Saudis than non-Saudis (P-value = 0.005,
0.001, & 0.006 respectively).

Majority of patients (94%) of both groups have at least one CHD
risk factor, while the prevalence of two or more’risk factors was
significantly more among Saudis (81% vs. 65.1% P=0.025).

Table 1: Shows the different nationalities and their mean ages

Nationality All Patients with AMI Age < 45y Age
No. = 706 (100%)
No. =149 (100%) Mean + SD Range

Saudis -——--540 {76.5) 63 (42.3) 40+ 5.0 28-45

Non-Saudis 166 (23.5) 86 (57.7) 38+50 28-45

Bangladeshis 30 (4.2) 21(14.1) 35+4.0 3043

Indians 26 (3.7) 19 (12.8) 40+ 5.0 30-45

‘Pakistanis 26 (3.7) 15(10.1) 37+56 28-45

Egyptians 27 (3.8) 15(10.1) 42140 3245

Others 57 (8.0) 16 (10.7) 38+4.0 29-45

Table 2: Prevalence of risk factors among both groups
No. of available All cases Nationality P-Value
data No. (%) Saudis Non-Saudis
No. % No. %

Hypertension 149 28(18.8) 14 222 14 163 0.240
Diabetes Mellitus 149 40 (26.8) 26 413 14 163 0.001
Hypercholesterolemia 140 83 (59.0) 39 639 44 557 0.210
Hypertriglyceridemia 140 53 (37.9) 31 508 2 278 0.005
Smoking 149 82 (55.0) 32 508 50 58.1 0.230
Obesity 125 24 (19.0) 17 298 07 103 0.006
One or more risk factors 149 140 (94.0) 60 95.2 80 93.0 0.423
Two or more risk factors 149 107 (71.8) 51 810 56  65.1 0.025
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Discussion

In this study, the reported rate of non-Saudi patients with AMI is
much less than Saudis, yet majority (57.7%) of non-Saudis are
younger. The high rate of AMI among non-Saudis may not
reflect exactly the true incidence in their homeland. This is
mainly because non-Saudis constitute the main workforce in
Saudi Arabia and tend to be younger. This difference in the
population characteristics may explain some of the observed
differences between the two groups admitted with AMI.

64% of the non-Saudis are South Asian (SA). Studies from the
United Kingdom and Trinidad have shown a two- to four-fold
greater incidence of AM! among SA compared with the native
population[20-22] Indian immigrants to the United Kingdom
have also been shown to have a higher rate of risk factors for
coronary heart disease (CHD) compared to their siblings living
in India [23]. In the United States, hospitalization and preva-
lence rates of CAD among SA is reported to be three to four
times higher than that of other populations 24).

The rate of AMI among young Saudis is 12% which is not much
different from the previous reports from the West {11,12,15].
This rate is probably high for Aseer region which is composed
mainly of semi-urban and rural areas. However, the presence
of higher rate of multiple risk factors (two or more risk factors)
among the young Saudis (81% vs 65%, P=0,025) would ex-
plain this high rate. The effect of muitiple risk factors on the
extent of atherosclerosis is quite evident in the study by Ber-
enson GS et al [25]. Furthermore, non-Saudis are younger than
Saudis, yet the rate of AMI was very high (52%). Other non-
traditional risk factors may play an important role mainly among
the non-Saudis[20,23]. Increased biood level of homocysteine
is one of the important non traditional risk factors known to
affect predominantly young adult with CHD[26].

Most of the reported data showed that smoking is the most
prevalent risk factor encountered in young patients with AMI [7-
10]. In this study smoking and hypercholesterolemia are the
leading risk factors among the non-Saudis and Saudis respec-
tively. The reported incidence of hyperlipidemia, in young pa-
tients with AMI ranges from 12%-89% [11]. Itis present in 64%
of Saudis which is much higher than previously reported study
from Saudi Arabia (33.8%) [24]. Al-Nuaim AR, reported higher
prevalence of hypercholesterolemia among subjects living in
rural than urban areas[27].

Diabetes mellitus which has bad influence in the outcome of
patients with AMI is significantly more prevalent among Saudis
than non-Saudis (41.3% vs 16.3%). This figure is much higher
than reported from Germany, Singapore, and Saudi Arabia
which showed a rate of 10%, 21% and 30.8% respectively
{11,24]. Furthermore, young patients with AM! tend to have
subtle problems with glucose metabolism. Glucose intolerance
and hyperinsulinemia are common problems particularly among
obese population [28].

Similarly, increased triglycerides level and obesity are signifi-
canfly present in Saudis than non-Saudi population in this
study. Both conditions are clearly independent risk factors for

CHD particularly in young adult males [29)]. In previous report
high triglyceride level was, the most common lipid abnormality
in young patients with M! [28]. It may be associated with glu-
cose intolerance and a predominance of small atherogenic LDL
particles, both of which predispose to atherosclerosis.

In Saudi Arabia, improved socioeconomic conditions in the past
two decades have been followed by rapid changes in the life-
style of the people brought about by urbanization and availabil-
ity of housing, food and high purchasing power. Consequently,
common risk factors such as diabetes mellitus, obesity, hyper-
lipidemia, hypertension and smoking have emerged [30-36].

Conclusion and Recommendations:

This study, showed that young Saudi patients with AMI have
higher prevalence of multiple traditional CHD risk factors than
non-Saudis. The commonest individual traditional risk factors
among Saudis are hyperlipidemia, smoking, and diabetes melli-
tus respectively. Therefore, appropriate preventive measures
are needed to control these conditions and subsequently AMt in
young active population.
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Currently, in the Arabian Peninsula, genetically determined disorders account for an increasing pro-
portion of death, morbidity, chronic handicap, and disability. The pattern and classification of MCAs
in Asir region, in a six-year period, in order to allow proper genetic counselling, early management
and rehabilitation have been studied. The study included all neonates with congenital anomalies re-
ferred to Asir Central Hospital within the six-year period from 1997 to 2002. Cases with genetic syn-
dromes were diagnosed by review of Mandelian inheritance in man and the London dysmorphology
database. The major congenital anomalies were classified according to the ICD-10 system, and mul-
tiple MCAs were counted only once by the system of the most major anomaly. Of 1171 newborns
admitted to neonatal intensive care unit (NICU) at Asir Central Hospital, 691 newborns were found to
have congenital anomalies, constituting 59.1% of all admissions. According to ICD-10 classification
of congenital anomalies, the systems involved in the MCAs investigated were as follows; digestive
(28.6%), central nervous (26.1%), circulatory (16.5%), urogenital (7.1%), eye, ear, face and neck
(4.1%), respiratory (6.2%), musculoskeletal (3.6%), chromosomal (3.3%), and other anomaligs (4.5%).
Congenital anomalies represent the main reason for referral to NICU in Asir region, and this implies
that congenital malformations contribute significantly to perinatal and infant morbidity in the region.
Premarital counselling is advised, especially in the presence of parental consanguinity and family

history of a congenitally malformed child.

Introduction

Birth defects, (in 2%-4% of all neonates) present at birth [1].
These abnormalities may be caused by environmental factors
that affect the mother; or are inherited via abnormal genes from
the carrier or affected parent. Such disorders account for about
20% of deaths during the neonatal period and a higher percent-
age of morbidity in infancy and childhood {2]. With the dramatic
decrease in infant mortality due to improvement in the control of
infections and malnutrition-related disorders, chronic disabling
conditions are an emerging challenge facing developing and
industrialized nations. In Saudi Arabia, the incidence of major
congenital anomalies is 22.7 per 1000 live births [3]. The Asir
region is an area of about 80,000 Km2, with a population of about
1.2 million people. Asir Central Hospital is the main referral
hospital, and serves as the teaching hospital of the medical
school in the region. All complicated and terminal cases from the
17 hospital in the region are routinely referred to this hospital. As
such,neonates with major congenital anomalies (MCAs) referred
to the hospital provide a fair reflection of such conditions in this
area. It was decided, therefore, to study the pattern and classifi-
cation of MCAs in Asir region, our a six-year period, in order to
provide proper genetic counselling, early management and reha-
bilitation.

- Material and Methods

The study included all neonates with congenital anomalies referr-
ed to Asir Central Hospital during the six-year period from 1997
to 2002. All neonates identified with congenital anomalies were
admitted to NICU for observation, investigation, evaluation and
management. Photographs, radiographs,necropsy reports and
chromosomal studies were included when needed.

Cases with genetic syndromes: were diagnosed by review of
Mandelian inheritance in man(4) and the London dysmorphology
database [5]. The major congenital anomalies were classified
according to the ICD-10 system, and multiple MCAs were
counted only once by the system of the most major anomaly [6].-

Resuits

Out of 1171 newborns admitted to neonatal intensive care unit
(NICU) at Asir Central Hospital, 691 newborns were found to
have congenital anomalies, constituting 59.1% of all admissions.
These congenital anomaly cases constituted significantly higher
proportion of male admissions than female admissions (p<0.001)
(Table 1).
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Table 1: Number (%) of admissions in the neonatal unit at
Asir Central Hspital within six year period (1997-2002) and
the corresponding number of congenital anomaly cases

Sex Admissions New borns with_anomalies
_ Number %
Male 581 384 66.1
Female 589 317 53.8
Total 1170 691 59.1

According to ICD-10 classification of congenital anomalies, the
systems involved were as follows; digestive (28.6%), central
nervous (26.1%), circulatory (16.5%), urogenital (7.1%), ear, eye,
face and neck (4.1), respiratory (6.2%), musculoskeletal (3.6%),
chromosomal (3.3%), and other anomalies (4.5%) (Table 2).

Digestive system anomalies were commonest in the present
study.

Table 2. Frequency of major congenital anomalies (MCAs)

MCAs by system (ICD-10) No. % % of total
Q00-Q07 Central nervous system
- spina bifida and encephaloceles 81 45.0
- hydrocephalus without spinabifida 55 30.0
- microcephaly 30 16.7
- crynosyenstosis 6 3.3
- porencephaly 5 28
- anencephaly 3 1.6
Subtotal 180 100 26.1
Q10-Q18 Eye,Ear face and neck 28 100 41
Q20-Q28 Circulatory system
- ventricular septal defect 60 52.6
- hypoplastic single ventricle 14 12.3
- ftetralogy of fallot 13 11.4
- endocardial cushion defects 12 105
- lransposition of great vessels 8 7.0
- complex cardiac anomalies 7 6.2
Subtotal 114 100 16.5
Q30-Q34 Respiratory system
- tracheo-oesophageal fistula 43 100 6.2
Q35-Q37 Cleft lip and Cleft palate 25 100 36
Q38-Q45 Other digestive system
- intestinai obstruction 56 324
- imperforated anus 40 231
- Hisrshsprung disease 39 225
- Diaphragmatic hernia 38 220
Subtotal 173 100 250
Q50-Q64 Urogenital system
- posterior urethral vaive 10 20.4
- undescended testes - 10 20,4
- hypospadius 9 18.4
- ambigeous genitalia 9 184
- polycystic kidney 8 16.3
- Poter syndrom 3 6.1
Q65-Q79 Musculoskeletal system 25 100 36
Q80-Q89 Other anomalies
- Cutaneous 15 484
- hydrocele 11 355
- tumor cyst 5 16.1
Subtotal 31 100 45
Q90-Q99 Chromosomal
(not classified elsewhere)
- frisomy 21 15 622
- trisomy 18 5 217
- trisomy13 3 13.1
Subtotal 23 100 3.3
Total 691 100
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Table 3: Rank order of MCAs in the present study in comparison with other studies in different countries [7]

System involved Saudi Arabia Libya UAE  Nigeria Current
Digestive 4 4 - - 1
Central Nervous 3 - - 2 2
Circulatory - 2 1 - 3
Musculoskeletal 2 1 2 1 5
Chromosomal 4 3 - - 6

Table represents the available data

Table 3 shows the rank order of different MCAs in the present
study in comparison with other studies. Digestive system anomaly
came first in the present study, while it ranked fourth in both
Saudi Arabian and Libyan studies. On the other hand, circulatory
system anomaly ranked first in both Saudi Arabia and UAE, but it
ranked 3" in the present study, after digestive and central nerv-
ous system anomalies.

Discussion

The social and economic conditions in the Arabian Peninsula
have improved enormously in the last 3 decades. This led to the
sharp decline in the incidence of infectious diseases and dis-
eases related to malnutrition. Currently genetically determined
disorders account for an increasing proportion of death, morbid-
ity, chronic handicap, and disability[8). During the period (1985-
1989), 19% of pediatric inpatients - in King Khaled University
Hospital in Riyad city of Saudi Arabia - had congenital or geneti-
cally-determined disorders(9). However, in the present study,
neonates with MCAs constituted 59.1% of all neonates referred
to NICU of Asir Central Hospital during a period of six years.

This high frequency of MCAs might have resulted from the con-
sanguineous marriages practiced in this tribal area of Asir region,
leading to the preservation of rare mutations kept in a genetically
homogenous population. Several publications indicate that con-
sanguineous marriages in the Kingdom of Saudi Arabia (KSA)
are high (60%) and this has provided a background in which
these genetic diseases abound [10,11]. This implies that congeni-
tal malformations constitute significantly to perinatal and infant
morbidity in Asir region.

Cases with"MCAs in the present study were observed signifi-
cantly more among male admissions than that of females. This
male proponderance is in agreement with the findings of other
studies [12-14]. It may be speculated that either the females were
afflicted with more lethal congenital malformations and could not
survive till referred, or that their malformations were too mild to
be referred.

Congenital anomalies in the present study- were classified by the
systems according to the ICD-10 classification and muitiple
anomalies were counted only once based on the major system
involved It is possible that some cases of congenital anomalies
could have been undetected, particutarly in asymptomatic neona-

tes, in cases of internal anomalies and perinatal death. It is
unlikely, however that any major, external or obvious malforma-
tions were unrecorded.

Digestive system anomalies were the commonest in the present
study, athough in other studies, it was less common [7]. The
most frequent lesions of this system were intestinal obstruction,
tracheoesophageal fistula, imperforate anus and diaphragmatic
hernia. This finding is in agreement with the results of Al-Qassim
study in the central region of Saudi Arabia [15].

Central nervous system anomalies ranked second in frequency in
the present study. However, spina bifida and encephalocele to-
gether ranked first among all reported congerfital malformations.
In the developed countries, following mandatory prescription of
folic acid for pregnant women, the incidence of neural tube defec’.
has markedly declined [14,16,17].

Throughout the world, chromosomal aberrations are amoeng the
least defined causes of congenital anomalies [18]. This was in
concordance with the results of the present study, where these
anomalies ranked six in frequency, However, Trisomy 21 consti-
tuted two-thirds of all these chromosomal anomalies. This syn-
drome is a major cause of mental retardation, congenital heart
problems and gastrointestinal malformations [19].

In conclusion, congenital anomalies represent the main reason
for referral to NICU in Asir region, and this implies that congenital
malformations constitute significantly to perinatal and infant mor-
bidity in the region. Our results probably underestimate the num-
ber of congenital anomalies in Asir region as a result of possible
non-referral of minor anomalies, in addition to non-inclusion of
stillbirths and neonatal deaths. However, the results of the pre-
sent study aim at addressing the categories of MCAs that might
bring the burden of the future handicapping conditions with their
social and economical consequences.

Accurate and early diagnosis of congenital malformations is the
key to proper management of cases. Premarital counseliing is
advised, especially in the presence of parental consanguinity and
family history of a congenitally malformed child. Because of the
high frequency of neural tube defects, proper prenatal diagnosis
is recommended. However, cultural’ and religious factors are to
be considered. If prevention is not possible, it becomes even
more crucial to anticipate and plan accordingly for the manage-
ment.
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Abstract

Femoral venous blood flow velocity was measured using Doppler ultrasonograph before, during and
after application of intermittent sequential pneumatic lower limb compression. Both thigh and knee
length pneumatic cuffs were used for comparison. The result showed a 400% and 240% increase in
venous velocity for the thigh and knee length cuffs respectively. This suggests that higher com-
pression may be required for different patients for optimal effect of this method of prophylaxis of

deep vein thrombosis (DVT).

Introduction

Clotting disorders and stroke are responsible for mortality of
about one third of blacks in a recent South African study [1].
About one-fifth of Americans die from stroke and clotting disor-
ders [2]. Chronic crippling may arise from the post-phlebetic syn-
drome [3]. Prevention of clotting disorders offers the best ap-
proach to fimiting morbidity and mortality from deep vein throm-
bosis and pulmonary embolism {4]. Graduated elastic stockings
and intermittent sequential pneumatic compression applying
graded external pressure on the legs have been found to be effi-
cacious in the prevention of DVT [5-9], especially in surgical pa-
tients. External leg compression and most espegcially intermittent
sequential pneumatic leg compression have been found to in-
crease venous flow velocity [10-14].

Increase in venous flow velocity with or without flow pulsatility
(which is a time variable of peak flow) enhances prophylaxis of
deep vein throbosis probably by its stripping action of mi-
crothrombi in the valve pockets and on the vein wall. This strip-
ping action is a consequence of the increase in shear rate (which
probably also stirs stagnant blood in venous valve pockets)
resulting from the velocity increase. Therefore, it is important to
determine the increase in velocity arising from external compres-
sion as accurately as possible.

Increase in both peak velocity and pulsatility of the venous blood
flow has been claimed to be affected by intermittent pneumatic
compression thereby simulating the venous pump of the calf
muscles. Intermittent sequential pneumatic compression, in addi-
tion, has been found to be more effective than uniform intermit-
tent compression and optimal compression pressures have been

recommended by Nicholaides et al [14], arising from the results of
studies using venous blood velocity as determined by Doppler
ultrasonic technique. The objective of the present measurement
was to establish the response of femoral venous blood velocity to
intermittent sequential pneumatic lower limb compression in an
effort to elucidate the probable mechanism of action of this device
in the prophylaxis of DVT. Furthermore, there was a need to con-
firm or establish any deviation on which the recommendation for
optimal pressure requirement of sequential pneumatic compres-
sion was based in an effort to optimize therapy.

Subjects and Methods

Five subjects including one female and four males (average age
25 years) were used for this study. After inserting the leg into the
pneumatic cuff, either the thigh or knee length respectively, the
probe of the Doppler apparatus (Parks Model 806) was put into
the probe-steady device designed and constructed by the author
at the Bioengineering Unit. A coupling gel (Aquasonic) was
placed on top of an area just medial to the pulsation of the femo-
ral artery (located by palpation). The probe-steady device with the
probe in-situ was attached to the femoral triangle by means of
Velcro tape strapped around the thigh at femoral triangle. The
Doppler apparatus was switched on and through the headphone,
the femoral vein sound was located. By means of the probe
holder, the probe was locked in the “best” femoral venous signal
position after scanning.

The intermittent sequential pneumatic compression device
(TE.D.) Kendall) was then switched on and the compression
pressure was consecutively adjusted and measurements made
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for each compression pressure. Each consecutive compression
pressure was allowed to act for an average of three cycles. The
tracing of the venous signal was recorded on the chart recorder.
The compression pressure of the device as registered on the
integral dial of the equipment was noted visually and marked
against the recording on the chart recorder. The venous signal as
recorded in the chart recorder was analyzed and plotted against
the compression pressure.

pression cycle, and decreased abruptly at the onset of the defla-
tion cycle. Furthermore, there was almost a proportional increase
in velocity with increase in compression pressure until the highest
velocity was obtained at 8kPa compression pressure. Thereafter,
there was no further increase of velocity with further increse in
compression pressure.

vmax - vmcan
vrcl= x 100
vmcan
600 __ | Mean + SD
500 —
Venous
Velocity 400___ n
(Relative)
% 300— I n=5
n=6
200— n=>5
n=6 n=6
100 —
T T T T T T T 1T 177
1 2 3 4 5 6 7 8 9 1011 12 13

Compression Pressure in kPa
(n= number of samples)

Fig. 1: Venous Velocity change in response fo external intermittent pneumatic sequential compression of the leg

using thigh length cuf.
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l
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1 2 3 456 7 89

T 1
10 11 12 13

Compression Pressure in kPa
(n = number of samples)
Samples from the same subject as in figure 1.

Fig. 2: Venous Velocity change in response to external intermittent pneumatic sequential compression of the leg using kne-

length cuf

Result

The results of the measurements are given in figures 1 and 2.
There was up to 400% and 240% increase in peak/ mean velocity
with each compression cycle for thigh and knee length cuffs re-
spectively. The highest peak occurred at the beginning of the
compression of the first chamber (ankie). The peak velocity was
maintained at a level slightly lower than the highest peak obtained
at the onset of cuff inflation, throughout the duration of the com

Discussion

Increase in both peak velocity and pulsatility of the venous blood
has been claimed to be affected by intermittent pneumatic com-
pression thereby simulating the venous pump of the calf muscles.
Intermittent sequential pneumatic compression in addition has
been found to be more effective than uniform intermittent com-
pression {10] and optimal compression pressure [11] have been
recommended from results of studies using venous blood velocity
as determined by Doppler ultrasonic technique as the objective
criteria.

Nicolaides et al [11], found up to 240% increase in peak venous
blood flow velocity. They therefore recommended optimal com-
pression pressures of 4.61, 3.95, and 2.63 kPa respectively at the
ankle, calf and thigh applied sequentially for 12 seconds. This
was the lowest compression pressure gradient they found to give
the highest increase in venous velocity. The result of the present
study while confirming the increase in peak velocity as reported
by Nicolaides et al [11], suggest that higher compression pres-
sure could be applied for optimal increase in venous velocity with
the application of the sequential intermittent compression. The
discrepancy for the different results regarding optimal compres-
sion may be due to individual variability in response to the same
input. Perhaps there might be the need to individualize the com-
pression pressure gradient to suit the variations inherent in indi-
vidual patients. Fortunately, the design of the sequential com-
pression device used in this study incorporates such need for
variation in compression pressure.

It is not certain as to whether or not increase in venous blood flow
velocity totally prevent DVT. It seems plausible that there may be
a common denominator of Virchow's triad of thrombogenesis
through which the homeostatic balance between thrombegenesis
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and fibrinolysis act to ensure the overall integrity of the entire
vasculature [15]. Okoye et al [16), have found a significant reduc-
tion in the venous oxygen tension measured at the femoral vein
on application of external pressure on the legs. Oxygen tension
may, therefore, be a common denominator in the homeostatic
mechanism responsible for the dynamic balance between throm-
bogenesis and fibrinolysis.

"Intermittent compression of the arm has been shown to reduce
the incidence of DVT of the leg [9] as well as increasing fibrinoly-
sis [17]. Therefore external compression, in as much as it in-
creases venous velocity, probably has a systemic effect on the
dynamic balance between thrombogenesis and fibrinolysis. The
delineation of the mechanism of action of these physical modali-
ties of prophylaxis of DVT will no doubt lead to optimization of
tierapy. It requires further study in this regard to elucidate the
probable mechanism of action of these physical devices for opti-
mization of these therapeutic modalities as they are simple, port-
able and have not been shown to have any side effect.
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Abstract

The relationship between the activities of adenosine triphosphatases - ATPases (Ca?" - ATPase,
Mg?' - ATPase and Na'/K' - ATPase) in human sperm cells and the spermatozoal motility was
studied. A total of twenty-three (23) patients aged between 28 and 50 years attending the fertility
clinic of the University of Nigeria Teaching Hospital, Enugu, Nigeria were involved in the study.
The results showed that ther were positive correlations (r=0.73 for Ca* - ATPase; r=0.42 for Mg2*
- ATPase and r=0.70 for Na‘/K*; p<0.05 for each) between the specific activities of the ATPases
and the motility of the sperm cells. Also it was found that non-motile and sluggishly motile cells
stilt had some residual enzyme activities, though the activities were significantly lower (p<0.05)
than those of the actively motile ones. When grouped according to the percentage motility,
there was also increasing enzyme activities as the percentage motility increased. Infact, with the
exception of Mg?* - ATPase, the activities of these enzymes in 61 - 90% motility group were sig-
nificantly higher (p<0.05) than their activities in the other groups i.e 1 -30% and 31 -60% motility
groups, reaching twice the values of their activities in the later groups. More work to elucidate
other biochemical causes of asthenospermia and possibility of using potent activators of these
enzymes for designing drugs for the treatment of asthenospermia are advocated.

lesions of flagella function may be likely. A review of the rela-
tionship between cAMP, Ca2* ion and protein phosphorylation
as major factors that modulate flagella motility in -a variety of

Introduction

Causes of male infertility are many and varied. They range
from endocrine dysfunction, varicocele, testicular failure, ob-
struction of reproductive tract, cryptochordism, ejaculatory
failure, semen viscosity, necrospermia, azoospermia to as-
thenospermia {1]. Good sperm motility in at least 60% of the
celis and linear progression are required for the penefration of
the cervical mucus and transport through the female genital
tract, as well as for the penetration through the corona radiata
and zona pellucida of the oocyte prior to fertilization.In a situa-
tion where all the other conditions necessary for normal fertili-
zation are favourable, the highly motile spermatozoa will fertil-
ize the ova more readily than others. Hence, more than four
decades ago, motility has been generally recognized as the
most important indicator of seminal quality [2]. Though the
basic motility apparatus in the sperm cell - the axoneme, has

" . been remarkably conserved during evolution, the mechanism

. that initiates and modulates the axonemal movement and thus
- sperm motility shows marked -species variation [3]. In many
- paﬁgnts with isolated asthenospermia, acquired or congenital

species revealed that activation of mammalian sperm motility
requires cAMP — dependent phosphorylation [4]. On the other
hand, Ca?* ion is known to increase cAMP content of sperm
cell as well as sperm cell adenyl cyclase (which catalyses the
formation of cAMP from ATP). The actions of Na*/K*- ATPase
which provides cellular ions and macromolecules (glucose and
amino acids) and Ca2"/Mg?"- ATPase, which increases cAMP
needed for phosphorylation for sperm motility points to possi-
ble relationship between the activities of these enzymes and
sperm cell motility. Although the presence of these enzymes
has been demonstrated in sperm cells [5], there is dearth of
literature on their activities and sperm cell motility. For the first
time, this study therefore investigated these relationships.

Materials and Methods

Subjects: A total of twenty - thiree male subjects on first visit to :
the Fertility Clinic of University of Nigeria Teaching Hospital .
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(UNTHY), Enugu, Nigeria, were recruited for the study. They
were apparently healthy, baring their primary complaint — sus-
pected infertility. The subjects, whose consents were sought,
were not on any spermatogenesis — enhancing drugs prior to
the study. Approval for the study was given by the Ethics
Committee of the University of Nigeria Teaching Hospital,
Enugu.

Sample collection and estimation: Subjects were advised to
abstain from sexual intercourse for at least three days before
the study. A freshly voided semen sample was collected from
each subject through coital interuptus, into a sterile universal
container. Two drops of each semen sample were put on a
clean microscope slide and covered with clean coverslip. This
was focused on the microscope with x10 objective and then
x40 objective. At x40 objective, the sperm celis in each field
were counted while noting the number that were actively mo-
tile with linear progression. A percentage of the actively motile
cells out of the total cells in each field was calculated. This
was done for at least ten (10) fields and an average percent-
age motility taken for each sample. After estimating the per-
centage motility of the sperm cells, the samples were stored
frozen for three days to reduce the viscosity of the semen.

Sample preparation: The samples were allowed to thaw at
room temperature. After centrifuging at 5000 rpm for five min-
utes, the seminal plasma was discarded while the deposits
(sperm cells) were washed four times using cold normal saline
and then cold distilled water. The washed cells in each tube
were then crushed using cold mortar and then homogenized
with 1.0 ml of 50mM tris-Hcl buffer. Each homogenate was
transferred into a clean test tube and stoppered with dry clean
rubber cork and stored at —20°C until needed for biochemical
analyses.

Analyses: Protein concentrations were estimated by method of
Lowry et al [6] using bovine serum albumin as standard. Total
ATPase activity was assayed by spectrophotometric method
of Bonting [7] while the individual ATPases were assayed
according to the method of Takeo et al [8] using potassium
dihydrogen orthophosphate (KHzPOx) as standard. The incu-
bation medium for the enzyme assay contained Nacl (1.0M),
Kel (100mM), Mgcl: (40mM), EDTA (10mM),  Tris-Hc!
(100mM), ATP (25mM) and 0.2ml of 1/3 dilution of the ho-
mogenate in a reaction volume of 1.1ml. The reaction was
stopped by the addition of 0.4ml of 10% sodium dodecyl sul-
phate and the liberated inorganic phosphate (Pi) estimated by
its reaction with ammonium molybdate as previously described
[9]. Each result was muttiplied by the dilution factor.

Correlation and regression analysis wére used to analyse the
data on the activities of the enzymes and the spermatozoal
motility.

Results

The activities of the ATPases showed positive correlation
(p<0.05) with the spermatozoal motility. The Ca?* - ATPase
activity showed the highest positive correlation with r=0.73 and
r2=0.54. This gives a regression equation of the enzyme activ-
ity (Y) on the sperm cell motility (X) as Y=0.02X + 0.21. The

positive correlation between Na'/K*- ATPase activity and
spermatozoal motility with r=0.70 and r2=0.48 was less than
that of CaZ"- ATPase. The regression equation of the en-
zyme's activity (Y) on the sperm cell motility (X) is Y=0.03X +
0.05. The MgZ"- ATPase has the lowest correlation with r=0.42
and r2=0.17. The regression equation of Mg?*- ATPase activity
(Y) on the sperm cell motility (X) is Y=0.01X + 0.40.

Figure 1 is a bar—chart indicating the differences in the en-
zyme activities when grouped according to the percentage
motilities. It also shows that the non-motile sperm cells also
exhibited residual enzyme activities.
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Fig. 1: Barchart of ATPase activities at different percentage
motilities of the sperm cells.

Discussion

Our results showed positive correlation between the activities
of ATPases in the spermatozoa and spermatozoal motility.
Though there is dearth of literature on this relationship in hu-
man spermatozoa, our results are in line with previous results
of studies on other species and organs [10,11] where it was
found that dynein Ca?"/Mg?'- ATPase present in the micro-
tubular doublets provides driving force for flagella and cilia

~ movement. Moreover, it is known that Ca?"/Mg?* - ATPase

system has tenacious affinity for CaZ" ion [12] - the ion known
to increase motility and cAMP content of sperm cell in a dose
dependent manner [4]. In two separate inhibition studies, va-
nadate- a potent inhibitor of Ca2'/Mg?'- ATPase was found
effective in inhibiting bovine sperm cell motility through its
action on flagella dynein ATPase [13] while calcium channel
blocker- verapamil, significantly decreased the motility and
linear progression of human spermatozoa, in vtro, through its
inhibitory effect on Ca?"- ATPase and blocking of influx of
extracellular Ca?" ion [14]. These two findings signify that AT-
Pase inhibitors that are safe for human consumption can be
conveniently used as male contraceptives. in another study, L-
carnitine, which has no inhibitory effect on the dynein ATPase
activity but also inhibits flagella motility of fow! spermatozoa,
does so only through its effect on axonemal phosphoproteins
[15]).

The positive correlation between the activities of Na*/K*- AT-
Pase and spermatozoal motility is not unexpected. This is
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because this enzyme is one of the major energy providers
within cell membrane through its ability to hydrolyze ATP.
Generally, mammalian sperm cells require high energy to
enable them penetrate cervical mucus, corona radita and zona
pellucida prior to fertilization. Na*/K*- ATPase readily provides
this by facilitating transmembrane uptake of solutes like glu-
cose and amino acids via the Na* symport systems coupled to
ATP hydrolysis [16]. In their study, Saito et al {17] discovered
that activation of ouabain - sensitive Na"/K*- ATPase has an
important positive role in sperm motility. Also adenosine and
2'-deoxyadenosine have been demonstrated to have stimula-
tion effect on both dynein ATPase and sperm cell motility [18].
One may postulate that the stimulation of the enzyme activity
may have accounted for the increased sperm cell motility in
that order. On the other hand, ouabain (potent inhibitor of
Na‘/K*- ATPase) was found to slightly decrease the respira-
tion rate of motile spermatozoa [19], and hence their motility.
This is most likely through its action on Na*/K*- ATPase, point-
ing to the potentials of inhibitors of these enzymes as male
contraceptives. We believe that since the mentioned ATPase
inhibitors have confirmed negative effects on the activities of
these enzymes {19], their activators will invariably have posi-
tive effects on them. Thus, the discovery of potent activators of
these enzymes, that are suitable for human consumption, will
significantly narrow down the search for chemotherapeutic
treatment for asthenospermia.

We tried to draw the percentage motilities into groups so as to
study the required minimum percentage motility at which fer-
tilization is most likely. In this study, striking things were re-
vealed; (a) that even non-motile sperm cells still have residual
enzyme activities, (b) that with exception of Ca?*- ATPase,
there were no significant differences (p>0.05) between the
activities of the enzymes of sperm cefls in 1-30% motility
group and those in 31 — 60% motility group, and (c) that the
differences between the activities of the enzymes of sperm
cells with 6-90% motility and those of other groups are tre-
mendously significant (p<0.05). This is in line with the previous
study which suggested that a minimum percentage motility of
60% and good linear progression is required for the sperm
cells to be able to penetrate the zona pellucida of oocytes. We
therefore suggest that in asthenospermia, effort should be
geared towards increasing the activities of these enzymes to
60% and above. Finally, our results also agree with the results
obtained by Das et al [20] who established positive correlation
between the activities of other phosphatases (acid and alka-
line phosphatases) in human seminal fluid and spermatozoal
motility. With these results obtained, we advocate that more
work be done to elucidate other biochemical causes of as-
thenospermia and more activators of these enzymes. These
will go a long way in solving some cases of infertility resulting
from asthenospermia through the identification of a myriad of
enzymes, receptors and metabolic pathways as targets for
chemotherapy. This is because modern drug discovery relies
more on purified enzymes or other molecular targets [21] such
as these than it does with random sreening.
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Abstract

Many central neurotransmitter systems, such as dopaminergic, adrenergic and serotonergic are reported
to be involved in the morphine-induced straub tail response (STR) in mice. Niric oxide {NO) is a potent
mediator in the central and peripheral nervous system, which is involved in many aspects of opioid sys-
tem. The object of this study was to clarify the role of nitrergic system in this phenomenon. Cyclosporin
A (CsA), an inhibitor of catalytic activity of neuronal nitric oxide synthase(nNOS), and L-nitro-arginine-
methyl ester (L-NAME), a non-selective nitric oxide inhibitor, both increase the morphine-induced straub
tail when used alone, but co-administration of CsA and L-NAME decrease this phenomenon. In conclu-
sion, these results may suggest the probable involvement of nitrergic system on the morphine-induced

straub tail.

Introduction

Erection of mouse tail, a typical phenomenon induced by
morphine, is a manifestation of morphine’s central stimulation
action, to end in spasm of the anal sphincter and sacrococcygeus
muscle. Morphine-induced straub tail reaction (STR) is one of the
main determinations of testing opicids activity [1]. Many central
nervous neurotransmitter systems, such as dopaminergic /.=
adrenergic and serotonergic {4} are reported to be invoived in this
phenomenon.

Nitric oxide (NO) is a potent mediator in the central nervous
system and peripheral nervous system, which is involved in many
aspects of opioid system. NO is suggested to play a role in pain
perception (5-8] as well as in the modulation of opioid antino-
ciception, tolerance and dependence [9-13}. Inhibitors of nitiric
oxide synthase (NOS), have been shown to prevent or diminish
the development of tolerance to opioid {11,14], and signs of with-
drawal syndrome [13,14]. But, there has been no previous dem-
onstration of nitric oxide involvement in morphine-induced straub
tail reaction. In the present study we assessed the effect of a
non-specific NOS inhibitor NG-nitro-L-arginine methyl ester (L-
NAME) in morphine-induced STR in mice. Also our previous stud-
ies have shown that cyclosporin A (CsA), as a neuroimmunophilin
ligand, can attenuate the development and expression of toler-
ance to and dependence on morphine in mice by decreasing NO
production [17]. Cyclosporin A reduces the catalytic activity of
neuronal nitric oxide synthase {(nNOS), through inhibition the
phosphatase activity of calcineurin [18-21]. These effects of CsA

are in parallel with those of nitric oxide inhibitor, L-NAME. Thus,
in this study we used CsA alone and along with L-NAME to clarify
the role of immunophilin-calcineurin related pathways in mor-
phine-induced STR, as an important phenomenon for assaying
the acute action of morphine.

Materials and Experimental design

CsA (Sandimmune Sandos. Switzerland), L-NAME (
Fluka, Switzerland ) and morphine sulfate ( Sigma. U.K.).
were dissolved in 0.9% physiological saline. immediately
before use. Male Swiss mice weighting 20 to 25g (5-6 weeks
old) were used. Animals were housed six per cage in a room
maintained at 22+1°C with an alternating 12h light-dark cycle.
Animals had access to food and water. All procedures were car-
ried out in accordance with institutional guidelines or laboratory
animals care and use. Each treatment group consisted of 8 mice.
Animals were divided into 4 main groups as following manner:

1) The animals were injected with CsA (1.25, 2.5, 5, 10 or 20
mg/kg) 30 min before the injection of saline and the straub tail
reaction was scored 30 min later.

2) The mice were administered CsA (1.25,2.5, 5,10 or 20 mg/kg)
30 min before the injection of morphine (1.25 1.25, 2.5, 5 or 10
mg/kg) and the straub tail reaction was scored 30 min later.

3) The animals were injected with L-NAME (10 mg/kg) 30 min
before the injection of saline or morphine (1.25, 2.5 or 5 mg/kg)
and the straub tail reaction was scored 30 min later.
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4) The mice were trated with CsA (10 mg/kg) and L-NAME (10
mg/kg) 30 min before the injection of morphine (1.25, 2.5 or 5
mg/kg) and the straub tail reaction was scored 30 min later.

Measurement of morphine-induced straub tail reaction

The straub tail reaction was scored 30 min after the i.p. admini-
stration of morphine. CsA and L-NAME were administered 30 min
before the injection of morphine. The score was graded using a
minor modification of the numerical scores of Kameyama [22]) as
follows: 0=0°, 0.5=1-44°, 1=450, 1.5= 46-89°, 2=900, 2.5=91-139°,
3>13%, the angle was measured above the horizontal table
plane.

Statistical analysis

Comparisons between groups were done with two-way analysis
of variance (ANOVA) followed by the Tukey posthoc. The limit for
statistical significance was set at P<0.05.

Results

The effect of CsA on STR

CsA (1.25, 2.5, 5, 10, 20 mg/kg) alone did not cause STR, but
pretreatment with CsA showed mean score increase in animals
given morphine (1.25, 2.5, 5, 10 mg/kg). The effects of these
findings were shown in figure 1.

The effect of L-NAME on STR

L-NAME (10 mg/kg) alone did not induce STR but administration
of it before morphine increased the mean score of the morphine
1.25 mg/kg (0.5 + 0.04)(P<0.05) and 25 mgkg (1.25 =
0.16)(P<0.01), significantly (Fig. 2).

The effect of co-administration of CsA and L-NAME on STR

Co-administration of CsA (10 mg/kg) and L-NAME (10 mg/kg)
decreased STR induced by i.p. injected of morphine in doses
1.25 (0.43 + 0.062), 2.5 (1.49 + 0.012) and 5 mglkg (1.65 +
0.081)(P<0.001), significantly.

Discussion

These data show that the acute administration of morphine pro-
duced the straub taii reaction dose dependently, which is in
agreement with previous reports [1,3], and CsA caused signifi-
cant increase in morphine-induced STR. NOS blocking by L-
NAME, also, caused significant increase in this phenomenon.
But, the concurrent use of CsA and L-NAME diminished mor-
phine-induced STR.

Many central neurotransmitters are involved in STR. However,
dopamine has a main role in this phenomenon and it is sug-
gested that STR can be produced by activation of the central
dopaminergic sysytem [2]. It is also suggested that concurrent
D1/D2 dopamine receptor stimulation is necessary to produce
STRin mice [23].

—O~ SALINE

—@— CSAt1.25

—O— CSA25

—&— CSAS5 Fexk
34 —{— CSA10

—— CSA20

STR score

1.25 25 5 10

Morphine (mg/kg)

Fig 1: The effect of CsA on the morphine induced straub tail reac-
tion (STR). Different doses of CsA (1-20 mg/kg, i.p.) was adminis-
tered separately 30 min before different doses of morphine (1.25
~10 mg/kg). STR was scored 30 min after morphine injection.
Data are shown as mean + S.EM. *P<0.05, **P<(0.01 , ™MP<
0.001 in comparison with morphine / saline group.

—&— Saline
—4— CsA (10 mg/kg)
—&— L-NAME (10 mg/kg)
*1 —v— CsA (10 mg/kg)+ L-NAME (10 mg/kg)

STR score

1.25 25 ‘ §

Morphine (mg/kg) .
Fig 2: The effect of L-NAME or concomitant administration of
CsA and L-NAME on morphine - induced STR. L-NAME (10
mg/kg, i.p.) or CsA (10 mg/kg, ip.) was administered 30 min be-
fore different doses of morphine (1.25-5 mg/kg, i.p. ) and the STR
was scored 30 min afer morphine injection. In CsA group -
NAME (10 mg/kg, ip.) was administered 30 min before CsA.
Data are shown as means + SEM. *P<0.05 and **P<0.01 in
comparison with morphine/ saline group and ***P<0.001 in com-
parison with CsA/morphine Group.

On the other hand, nitroprusside, a NO donor, inhibits the basal
and potassium-stimulated release of dopamine [24). Other resuits
showed that NO plays an inhibitory role in N-methyl-D-aspartate
(NMDA)-induced dopamine release in striatum and NOS inhibi-
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tors potentiate NMDA-induced release of dopamine in striatum
[25]).

The immunosuppressive effects of CsA are due to its binding to
its protein receptors, immunophilin [26). Recently, it has been
shown that the levels of immunophilin in the CNS are up to 50
times greater than the immune system [27). Further research
revealed that in the nervous system the complex of CsA with its
protein receptor binds to and inhibits calcineurin which in turn
leads to an increase in phosphorylated levels of nNOS. This in
turn reduces the catalytic activity of nNOS and leads to important
neuronal changes such as protection against stroke-induced
damage and regulation of NO neurotoxicity by CsA and other
immunophilin-binding ligands such as tacrolimus {18-20}. The
inhibitory effect of nNOS causes increase in dopamine content,
so morphine-induced STR is potentiated by CsA. We have re-
vorted that acute administration of CsA induced antinociception
and anticonvulsant effects, suggesting the involvement of nitrer-
gic system [28,29]. CsA may increase morphine-induced STR
through inhibition of NO production. The induction of morphine-
induced STR by L-NAME, also, comfirmed the inhibitory effect of
NO in STR phenomenon.

it has been reported that NO may mediate both excitatory and
inhibitory functions, according to the level of NO production in
vivo [30,31]. There are evidences, sugaesting that NO may have
neurotoxic and neurprotective and also proconvulsant and anti-
convulsant effects [30] Decreasing the morphine-induced STR
with the concurrent use of CsA and L-NAME is in agreement with
these reports. It seems that the different effects of CsA and L-
NAME when used alone or together are dependent on the con-
centration of NO. In conclusion, our results suggest the probable
involvement of nitrergic system on the morphine-induced STR.
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Abstract

The subretinal fluid of 26 patients subjected to wet retinal detachment repair surgery was analysed for
total protein concentration and prominent (high molecular weight, medium molecular weight, low mo-
lecular weight) protein fractions by gel electrophoresis. The results of analysis of proteins in subretinal
fluid were correlated with age, sex and phakic status of patients, duration and extent of retinal detach-
ment, preoperative intraocular pressure, stage of proliferative vitreoretinopathy, and type and location
of retinal break/s. The total protein concentration was higher in patients with total retinal detachment,
longer duration of retinal detachment, lower preoperative intraocular pressure, and late stage of prolif-
erative vitreoretinopathy and round breaks. Additionally the percentage of high molecular protein frac-
tion was higher in total retinal detachment of longer duration and late stages of proliferative vitreoreti-
nopathy. Thus, subretinal fluid can be considered as a window to retinal detachment pathophysiology
since its chemical composition varies in relation to the causative factors and the progression of retinai

detachment.

Introduction

Subretina! fluid accumutlating between the pigment epithelial fayer
and the neurosensory retina Is presumably derived from degen-
erated vitreous, pigment epithelium and choriocapillaris in rheg-
matogenous type of retinal detachment [1,2,3].

Biochemical analysis of the subretinal fluid has shown the pres-
ence of proteins, lipids, carbohydrates, their metabolic products
and trace elements [4,5,6].

Chemical composition of the subretinal fluid may, therefore, vary
with chemical composition of the vitreous, type, size and duration
of retinal detachment, size of retinal break/s, and permeability
leveis of choriocapiliaris.

The present study is designed to correlate findings of gel electro-
phoresis of subretinal fluid with various clinical parameters of
rhegmatogenous retinal detachment. The parameters include
age, sex and phakic status of the patients, duration and extent of
retinal detachment, preoperative intraocular pressure (IOP),
grade of proliferative vitreoretinopathy (PVR), and type and loca-
tion of retinal break/s.

Materials and Methods

This prospective study was carried on 26 eyes of 26 patients
undergoing wet retinal detachment repair surgery from January

1998 ~December 2001 at the AMU Institute of Ophthalmology,
Aligarh. This included 20 male and 6 female patients. Age of the
patients varied between 08 — 70 years (mean 40.6 + 9.7 years).
Duration of illness varied between 21 days to 34 months (mean
6.2 + 4.7 months). Right eye was affected in 15 cases while left
eye was involved in 11 individuals. Nine patients had retinal de-
tachment of up to two months whereas seventeen cases had
retinal detachment for more than two months. Preoperative in-
traocular pressure (IOP) was recorded below 10 mm of Hg in
eight cases. Preoperative |OP was higher than 10 mm of Hg in
18 cases. Aphakia was noticed in 9 cases while 17 cases did not
show any evidence of cataract surgery.

The retinal detachment was totai (in extent) in seventeen cases
and subtotal in nine patients. On indirect ophthaimoscopy, round
holes in 18 eyes, horseshoe tears in 5 eyes and giant retinal
tears in two eyes were observed. In one eye the retinal break/s
could not be visualised. in accordance with proliferative vitreo-
retinopathy (PVR) classification {The Retina Society Terminology
Committee, 1983) {7}, seven patients had grade A, four patients
had grade B, nine patients had grade C and six patients had
grade D, proliferative vitreoretinopathy (PVR) changes. Due to
smalier number of cases in the present study the patients of
grade A and grade B proliferative vitreoretinopathy were grouped
together as early PVR cases while patients of PVR grade C and
D were grouped as late PVR cases.

During the course of retinal detachment repair surgery, subretinal
fluid was collected through a sclerotomy using a 26 G needle
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after careful heat coagulation of the sclera and the choroid to
avoid blood contamination. The samples were kept in a deep
freezer with the temperature maintained at —20°C and analysed
within a fortnight.

Estimation of protein concentration in SRF was done by method
described by Lowry et al [8]. Polyacrylamide gel electrophoresis
was performed by the method described by Laemmelli et al [9)
using a slab gel vertical electrophoresis system. On completion of
electrophoresis, samples were stained with coomasie brilliant
biue dye. The electrophoresed stained gels having an array of
protein bands were scanned on a DU-640 spectrophotometer
equipped with a densitometer at a fixed wavelength of 550 n.m.
and the percentage of prominent high, medium and low molecu-
lar weight protein fractions were determined. The selected promi-
nent protein fractions were; a high molecular weight (mol. wt.)
protein fraction with molecular weight above 1,50,000; a medium
mol. wt. protein fraction with molecular weight around 90,000;
and a low mol. wt. protein fraction with molecular weight around
60,000. One of the samples was electrophoresed with protein
" molecular marker for identification of different protein bands
(Fig.1). The correlation between various parameters of retinal
detachment vis- a - vis total protein concentration and percent-
ages of prominent protein fractions were analysed using Stu-

dents- t - test.

Observation

The results of biochemical analysis of subretinal fiuid performed
in the present study viz. total protein concentration; and concen-
trations of prominent high molecular weight, medium molecular
weight and low molecular weight protein fractions showed no
statistically significant difference with the difference in age, sex
and phakic status of the patients.

The results of analysis of proteins in SRF in patients with retinal
detachment of up to two months and more than two months dura-
tion, is shown in Table 1. The mean total protein concentrations
in RD of up to two months and more than two months duration
were 28.4 mg/ml and 63.5 mg/ml respectively. This difference in
total protein concentrations is statistically significant (p value less
than 0.05). On gel electrophoresis, the high molecular weight
protein fractions were 8% and 13% in RD of less than 2 months
and more than 2 months duration respectively. This difference in
high molecular weight protein fractions was statistically significant
(p value less than 0.1) whereas the differences in medium and
low molecular weight protein fractions of the two groups having
different duration of RD were not.

Table 1: Proteins in SRF in patients with retinal detachment of up to two-month and more than two month duration

Results of analysis of proteins in SRF

Duration of retinal

detachment

(No. of cases) Total protein  High molecular weight Medium molecular Low molecular
) Statistical values  concentration protein fraction weight protein fraction ~ weight protein
(mg/ml) (%) (%) fraction (%)
Less than or equal to Mean 28.4+ 941 08+4.2 09+ 1.2 69+ 5.7
2 months
(9 cases) Range 11.6 -~ 46.3 03-30 08-12 50 - 80
Mean 63.5+17.1 13+44 10+ 1.9 66+ 6.2
More than 2 months
(17 cases) Range 70-1124 02-30 08-12 50-80

Table 2; Proteins in SRF of eyes with subtotal and total retinal detachment

Results of analysis of proteins in SRF

Extent of retinal

detachment

(No. of cases) Total protein  High molecular weight Medium molecular Low molecular

Statistical values  concentration profein fraction weight protein fraction weight protein

(mg/ml) (%) (%) fraction (%)
Subtotal (9 Mean 39+9.2 06+ 2.9 09+ 2.2 70+ 6.7
cases) Range 07-84 02-10 08-12 60 - 80
Total (17 Mean 577+ 147 13+ 46 10+ 1.1 65+ 8.2
cases) Range 115 -1124 03 - 303_: - ' 08-12 50- 80
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Fig. 1: Photograph showing electrophoresis pattemn of different protein fractions in SRF of all the 26 studied cases.

The results of analysis of SRF proteins in eyes with subtotal and
total retinal detachment is shown in table 2. The mean high
molecular weight protein fractions were significantly higher (p
value less than 0.05) in total retinal detachment whereas low
molecular weight protein fractions were highly significantly higher
in subtotal RD (p value less than 0.01). The differences in mean
total protein concentration and mean medium molecular weight
protein fractions of subtotal and total retinal detachment were
statistically insignificant.

The results of analysis of proteins in SRF in patients
with preoperative intraocular pressure up to 10 mm of
Hg and more than 10 mm of Hg, is shown in Table 3.
The mean total protein concentration in SRF of pa-
tients with 1QP less than 10 mm of Hg was 76 mg/ mi
(46.3 —_112.7) while mean total proteins in patients
with {OP more than 10 mm of Hg was 44.6 (range 07
— 111). The higher concentration of proteins in the
patients of retinal detachment with preoperative IOP
less than 10 mm of Hg was statistically significant (p
value less than 0.05) unlike the differences in various
prominent (high molecular weight, medium molecular
weight and low molecular weight) protein fractions.
The results of analysis of proteins in SRF in the patients with
early stages (grade A and B) of PVR changes and late stages
{grade C and D) of PVR changes, is shown in Table 4. The mean
total protein concentration in late stages of PVR was significantly

higher (p value less than 0.05) than the mean total protein con-
centration in early stages of PVR. The mean low molecular
weight protein fraction was significantly higher in early stages of
PVR (p value less than 0.05). There were no statistically signifi-
cant differences between mean concentration of medium and low
molecular weight protein fractions in early and late stages of
PVR.

The results of analysis of SRF proteins in eyes with different
types of retinal break/s are shown in Table 5. The mean total
protein concentration in SRF associated with round hole/s and
horseshoe tear/s was 49.6+ 13.6 mg/ml (range 07 —111.0) and
32.5+ 3.3 mg/ml (range 18.0 — 42.9). This higher concentration of
mean total proteins in SRF associated with round holes is statis-
tically significant (p value less than 0.1). The mean total protein
concentration was (highest) 73.4 mg/ml of SRF, in RD associated
with giant tear/s. However statistical comparisons were not pos-
sible due to small (only two) number of cases. There was no
statistically significant difference in the mean fractionated protein
percentages with respect to type of retinal breaks.

The results of analysis of SRF proteins in cases with different
locations of retinal breaks are shown in Table 6. There were no
statistically significant differences in the mean total protein con-
centration and mean fractionated protein percentages with re-
gards to the location of retinal breaks.
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Table 3: Proteins in SRF in the patients with preoperative intraocular pressure up to 10mmof Hg and more than 10 mm of Hg

Results of analysis of proteins in SRF

Preoperative intraocular
pressure (No. of cases)

Total protein  High molecular weight-  Medium molecu- Low molecular

Statistical values  concentration protein fraction lar weight protein  weight protein
(mg/ml) (%) fraction (%) fraction (%)
Less than or equal to Mean 76.1+18.6 10+29 10+2.7 68+3.8
0mm of Hg (8 cases) Range 46.3-1127 07-15 08-12 6075
More than 10 mm of Hg Mean 446+196 11+28 9+26 67+4.2
(18 cases)

Range 074110 0230 08-12 50-80

Table 4: Proteins in SRF.in different stages of proliferative vitreoretinopathy.

Results of analysis of proteins in SRF

Stages of PVR
{No. of cases) . . . .
Total protein High molecular Medium molecular Low molecular -
Statistical values concentration weight protein frac-  weight protein frac-  weight protein frac-
{mg/ml) ton (%) tion (%) tion (%)
Mean 343+99 5+27 T 10e27 72+ 84
Early (11
cases) Range 07-84 02-12 08-12 65-80
Mean 62.6+ 14.7 12+ 4.2 10+ 1.6 66+ 9.9
Late (15
cases) Range 11.6-1124 04-30 08-12 50 - 80
Table 5: Proteins in SRF of eyes with different types of retinal break/s.
Results of analysis of proteins in SRF
Type of reti-
nal break/s
(No. of cases) . L Total protein  High molecular weight Medium molecular Low molecular
Statistical . ) . . . . . .
values concentration protein fraction weight protein fraction  weight protein
(mg/mi) (%) (%) fraction (%)
Mean 49.6+ 136 09+ 4.2 09+11 69+7.2
Round hole/s
(18 cases) Range 11.6-111 02-25 08-12 50-80
Horse shoe Mean 324+33 13+2.6 10+1.2 64+ 4.1
tear/s
(5cases) Range 28-429 06-30 08-12 50-75
Mean 734+ 4.0 10+ 1.0 11+ 1.0 67.5+25
Giant tear/s (2

cases) Range 69.4-774 09-11 10-12 65-70
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Table 6: SRF proteins in cases with different location of retinal break(s).

Results of analysis of proteins in SRF

Location of retinal breaks

(No. of cases) ; c;'t‘a(l: onf:’;?\- High molecular m’t?::::':;r Low molecular
Statistical values . weight protein : . weight protein
tration fraction (%) weight protein fraction (%)
(mg/ml) fraction (%)
. Mean 506+7.7 10+ 3.9 10+ 1.1 69+ 4.4
Post - equatorial (9
cases) Range 115-111 04-30 08-12 55-80
Mean 4244127 08+47 09+ 1.2 71+ 6.3
Equatorial (11 cases)
Range 07 - 84 03-25 08-12 50-80
Mean 64.1+ 9.8 12+ 43 10+ 1.2 65+ 3.7
Pre — equatorial (5 cases)
Range 36.9-88.3 04-20 08-12 55-75

Discussion

The sub retinal fluid has been the area of interest with many re-
searchers as reported by Weber et al and Dorellu [3,10]. in the
present investigation (Table 1) it was found that the total protein
concentration was higher in retinal detachments of longer dura-
tion. In addition the high molecular weight protein fraction also
increased with the duration of detachment. This can be explained
by the fact that permeability of choroidal vessels increased with
increase in duration of detachment, However, Smith et al, 1960
[11] did not find any significant difference in various fractions in
relation to the duration of detachment.

Another interesting observation made in the present study was
that eyes with low pre operative intraocular pressure (i.e. less
than 10 mm of Hg.) had a significantly high total protein concen-
tration (p value less than0.05) without any significant change in
the proportion of the fractions. This may be related the reabsorp-
tion of the water from the subretinal fluid, giving rise to higher
concentration of these proteins without altering the ratio of the
protein fractions. Alternatively decreased aqueous secretion fol-
lowing the detachment may contribute to the observed increase.
Similar observations were also made by Takeuchie et al [12] in
experimental retinal detachment.

In the present study (Table 4) total protein concentration and high
molecular weight protein fractions were found to increase with
increase in stage of PVR. This was probably due to increased
choroidal vascular permeability along with reduced pigment
epithelial - blood retinal barrier in late stages of PVR. Some of the
proteins in the fractions might be trigger proteins that induce the
fibrosis. However, since the present study was time bound, isola-
tion and characterisation of such proteins could not be carried
out.

Another parameter of clinical interest was the extent of retinal
detachment as reported by Weber et al [3]. In the present study
(Table 2) there was higher concentration of high molecular weight
protein fractions in total retinal detachments whereas low molecu

lar weight proteins were highly significantly elevated in subtotal
detachments. Greater breakdown of choriocapillaris subretinal
barrier or more extensive degeneration of inter photoreceptor
matrix associated with increase in the extent of retinal detach-
ment may contribute to this difference.

The observed high total protein concentration in cases with round
holes as compared to the horseshoe tears (Table 5) may be re-
lated to greater vitreous fiquefaction and vitreous seepage into
the sub retinal space in round holes as compared to the horse-
shoe tears. Significantly arge proportion of this difference in pro-
tein concentration was probably contributed by the seeping vitre-
ous. The difference in the degree of breakdown of blood retinal
barrier in round holes and horseshoe tears was probably similar,
as there was no significant difference in concentration of various
fractions. This might also be the reason for highest total protein
concentration in giant tears among the retinal breaks observed in
the present study. Giant retinal tears due to their large size and
associated greater vitreous degeneration probably allow much
larger amounts of vitreous to seep into the subretinal space as
compared to other breaks.

Location of breaks also had no bearing either on the total protein
concentrations or prominent protein fractions of SRF (Table 6)
suggesting that factors contributing to the variation of protein
component of SRF work independent of location of break/s in the
eye.

In conclusion, this study substantiates the observation that the
sub retinal fluid could be considered as a window to retinal de-
tachment pathophysiology with the constituents varying with the
factors causing retinal detachment and its progression. Further,
characterisation of individual proteins may enlighten regarding
the role played by various factors in the causation and progres-
sion of the retinal detachment.

To isolate any prognostic protein markers, which may influence
features like proliferative vitreoretinopathy and consequently the
surgical failure, could be a future project of research.
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Abstract

The rapid and the correct identification of S. pyogenes that causes a variety of Streptococcal
infection is necessary to initiate the appropriate antibiotic therapy. A method incorporating
DNA amplification using arbitrary primers coupled with DNA marker band identification for the
rapid identification of Streptococcus pyogenes is described. Random Amplified Polymorphic
DNA (RAPD) and Polymerase Chain Reaction (PCR) techniques have been applied on ten iso-
lates of Streptococcus pyogenes obtained from Hospital Tengku Ampuan Afzan (HTAA), Kuan-
tan, Malaysia. All the isolates were isolated from the patient's specimens such as pus and
blood. Five out of twenty primers screened yielded ciear and reproducible bands correspond-
ing to ampllfled products. Analyses were carried out using RAPDistance Software to generate
a dendrogram. The dendrogram revealed that all the isolates from HTAA are close in the ge-
netic relationships and is in accordance to the RAPD banding pattern. The banding patterns of
most isolates for most of the primers are similar. Based on the banding patterns, a potential
genetic marker band was detected. One band of the size 500 bp was consistently amplified in
all isolates using primer OPAE-14 and thus could be selected as the genetic marker for identi-
fication of S. pyogenes. In the detection of virulent genes, it is found that five out of ten iso-
lates screened carried emm1? gene and only one isolate carried speC gene. The emm1 gene is
the M-protein gene and speC gene is the pyrogenic exotoxin C gene. In addition to the mo-
lecular characterization, antimicrobial susceptibility properties of most isolates showed high
susceptibility to most antibiotics of choice but highly resistant to penicillin G.

Introduction

Streptococous is a Gram-positive spherical bacterium that oc-
curs in chains or pairs in gram staining. S. pyogenes, which is
one of the species of Streptococcus, causes a wide range of
infections like sinusitis, ofitis, mastoiditis, pneumonia, joint or
bone infections, myositis, meningitis or endocarditis. The patho-
genicity of this organism is mainly associated with their ability to
produce pyrogenic exotoxins types A, B and C that is encoded by
the gene spe. The rapid and the correct identification of S. pyo-
genes is necessary for the appropriate antibiotic therapy. It is
common to use phenotypic techniques (conventional methods
and an tibiogram) for the characterization of bacteria but is time
consuming and also have very limited discriminatory power [1].
The methods that are available currently for identification of S.

pyogenes are not highly successful as each test has its own
drawbacks and is also sometimes tedious. Therefore, to improve
upon the rapid and correct identification of S. pyogenes, we
sought to develop a method utilizing the amplification of S. pyo-
genes using arbitrary primers coupled with detection of the DNA
marker. Nowadays, Arbitrarily primed PCR (AP-PCR) is a high-
resolution genomic fingerprinting method that can be used to
identify and compare microorganism at the genus, species level
or even within a species. The successful application of this
method to numerous bacterial species and strains [2,3] indicated
that the method is very reliable, in addition no prior sequence
information of the genomic DNA sequence is needed and also
consumes less DNA than other genotyping methods. In addition
to the RAPD coupled to DNA marker band, the detection of emm
1 gene was also carried out. The emm 1 gene encodes the M
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surface protein of streptococcal group [4]. The M typing is one of
the common typing method, but the method is serologically
based [4,5]. The problem faced with this methed is the unavail-
ability of antiserum against many types of M protein. Therefore
the main aim of this study is to develop a DNA marker for the
rapid identification of S. pyogenes based on RAPD marker or
virulent gene marker. The molecular characterization of 10 iso-
lates of S.pyogenes obtained from Hospital Tengku Ampuan
Afzan (HTAA), Kuantan, Malaysia by using the Random Ampli-
fied Polymorphic DNA was carried out. In addition, the antimicro-
bial susceptibility of isolates were characterized.

Materials and Methods

Sources of Bacterial isolates

Ten clinical isolates of Streptococcus.pyogenes were obtained
from Hospital Tengku Ampuan Afzan, Kuantan, Malaysia (Table
1). Allisolates were reconfirmed as S. pyogenes by the colonies
on blood agar, bacitracin sensitivity and by biochemical tests.

Table 1. List of isolates used in this study

S.No Isolates no: Source of isolate
1 P1 Pus
2 P2 Pus
3 P3 Throat swab
4 P4 Blood
5 P5 Blood
6 P6 Blood
7 P7 Blood
8 P8 Blood
9 P9 Blood
10 P10 Blood
DNA preparation

Few single isolated colonies were inoculated into Luria-Bertanii
broth for DNA  extraction. Genomic DNA from each isolate was
extracted from an overnight culture using the Pure Gene (Bio-
Syntech Technologies Inc.) bacterial genomic DNA extraction kit.
The purity and quality of the DNA were determined by UV ab-
sorption with a UV spectrophotometer. The genomic DNA ex-
tracted was subjected to Random amplified Polymerase chain
reaction.

RAPD primers

A total of 20 DNA primers were screened. The primers were ob-
tained from Operon 10-mer Kit AE (Operon Technologies Inc.)
containing 10-base oligonucleotides primers for use in genetic
mapping and DNA fingerprinting.

RAPD finger printing

The amplification reactions were performed in a volume of 25p!
containing 18.95pl ultrapure water, 2.5 pl of 10x BST, 0.45 pl
MgClz, 0.5 pl dNTP mix , 15 picomoles of RAPD primer, 100-
200ng of template, 1 unit of Tag polymerase. Amplification was
performed in a DNA thermal cycler (Biometra-TRIO Thermob-
lock), the cycling parameters were as follows: 1 minute at 95°C
(initial denaturation), 35 amplifications cycles of 1 minute at 95°C
(second denaturation), 1 minute at 35°C (annealing step) and 2
minute at 72°C (extension) followed by one single extension cycle
for 7 minutes at 72°C. PCR products were separated by agarose
gel electrophoresis in 1.4% agarose in 1 x TBE, at 65V for 3-4
hours.

RAPD analysis

A data matrix of 1' s and 0' s (presence and absence of RAPD
bands, respectively) was recorded and analyzed by RAPDistance
software program. Dendrogram was generated from the dis-
tances matrices.

Amplification of emm1 and specC

The amplification reactions were performed in a volume of 25y

containing 18.3 pl distilled ultrapure water, 2.5 pl of 10x BST, 0.5
ul MgClz, 1 pi dNTP mix, 5 picomoles of each forward and re-
verse primer of either emm1 or speC gene, 100-200ng of ge-
nomic DNA sample and 1 unit of Taq polymerase. Amplification
was carried out in a DNA thermal cycler (Biometra-TRIO Ther-
moblock). The specific DNA fragments are amplified by PCR
using the following cycling conditions: 3 minute at 95°C, 35 am-
plifications cycles of 15 seconds at 94¢C, 15 seconds at 55°C and
20 seconds at 72¢C followed by one single extension cycle for 5
minutes at 72°C. PCR products separated by electrophoresis in
1.4% agarose gels in 1 x TBE, at 65V.

Antimicrobial susceptibility tests

Antimicrobial susceptibility tests for all isolates were performed
by the disk diffusion method on MullerHinton agar. The~antim-
icrobial agents tested in this study are Bacitracin (10 mg), Cefa-
clor (30), Cefepime (30), Cefixime (5), Cefotaxime (30 mg),
Chloramphenicol (10mg), Erythromycin (15mg), Oxytetracycline
(30mg), Penicilin G (10mg), Piperacillin (100mg), Tetracycline
(30mg), Trimethoprim (25mg). The diameter of the zone of inhi-
bition was measured and compared to the standard table.

Results
RAPD amplification and analysis

Alt the 10 isolates from HTAA were confirmed as S. pyogenes by
the conventional methods. Agarose gel electrophoresis of ampli-
fied products revealed a range of 14 to 20 bands in each isolate
between 250 to 7000 base pairs for each primer. The genetic
relationships between the isolates are represented graphically
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Fig. 1: RAPD genetic profiles of Streptococcus pyogenes isolates obtained with primer OPAE-06. Lane M is the 1kb molecular weight
marker, while the rest of the lanes from P1 to P10 are the S . pyogenes isolates
used in the genetic profiling.
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Fig. 2: RAPD genetic profiles of Streptococcus pyogenes isolates obtained with primer OPAE-10. Lane M is the 1kb molecular weight
marker, while the rest of the lanes from P1 to P10 are the S . pyogenes isolates used in the genetic profiling.
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Fig. 3: RAPD genetic profiles of Streptococcus pyogenes isolates obtained with primer OPAE-14. Lane M is the1kb molecular weight
marker, while the rest of the lanes from P1 to P10 are the S . pyogenes isolates used in the genetic profiling.
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Fig 4: Lane M representing 1 Kb Marker. Lanes 1-10 are Streptococcus pyogenes isolates. Lanes 11-12: Escherichia coli, lanes 13-14:
Staphylococcus aureus
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Fig 5: Representing the dendrogram obtained for 10 isolates of Streptococcus pyogenes with 5 RAPD primers

by the dendrogram. Figure 1-3 show the RAPD banding profiles
obtained with OPAE-06 and OPAE-10, OPAE-14. Three blood
isolates showed similar banding pattern. Primer OPAE-10 pro-
duced similar pattem of amplified products for 6 isolates (Figure
2). Three potential genetic marker bands were observed in 9 out
of 10 isolates when amplified with primer OPAE-10. Another
primer that produced potential genetic marker was primer OPAE-
14, where a band with strong signal was observed at position 500
bp (Figure 3).

Amplification of Emm1 and specC genes

Five isolates showed the presence of emm1 gene with a single
band of size 1125bp whereas speC gene was amplified in only
one isolate producing a band of size 1450bp. Figure 4 shows the
presence of emm1 and speC gene in S. pyogenes isolates. Other
genera like Esherichia coli and Staphylococcus aureus when
tested for the presence of emm? and speC gene did not amplify
any of these genes.
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Antimicrobial susceptibility

The antimicrobial properties illustrated that most antibiotics tested
are still effective to inhibit growth of S. pyogenes. The isolates
are 100% resistant to penicillin G and 60% resistant to piperacil-
lin.

Discussion

Amplification of DNA with arbitrary primers that involves the
whole genome analysis is a powerful approach for the study of
DNA polymorphisms. AP-PCR is widely used for the comparison
of genomes from eucaryotes [6] or bacteria [7]. All 10 isolates of
Streptococcus pyogenes amplified by RAPD technique had al-
lowed the genotyping of the S. pyogenes isolates. A total of 5
primers out of 20 primers screened managed to amplify the
DNA of S. pyogenes, thus producing finger print patterns that
could be used to discriminate between isolates from different
anatomical sites.

The highest number of bands in one display for each isolate
ranged from 14-20, respectively with markers ranging in size from
250-7000 bp in all isolates generated with 5 primers. Primers
generated reproducible and interpretable results based on the
fact that every primer amplifies DNA through the genome during
the RAPD-PCR reaction. The DNA banding pattern showed that
3 blood isolates are genetically .very closely related since the
pattern were similar when ampiified by 3 primers. The blood iso-
lates consistently showed different patterns from the pus or throat
swab isolates. Primer OPAE-10 produced similar pattern of am-
plified products for 7 isolates (P1-P3, P5-P§, P8-P9). Three po-
tential genetic marker bands of sizes, 800 bp, 1200 bp and 1600
bp could be detected, but all the 3 bands were observed in only 9
out of 10 isolates. Another primer that produced potential genetic
marker was primer OPAE-14. A band with strong signal was
observed at position 500 bp. This band could be better candidate
as marker than the previous 3 bands since the signal was much
stronger and consistently observed in most of the blood isolates
(6 of 7), all pus and throat swab isolates. This genetic marker
could be used for the rapid identification of S. pyogenes. The
identification procedure, which are available so far for S. pyo-
genes are not 100% reliable and also time consuming. Therefore
the genetic marker identified in this study will enable the devel-
opment of DNA marker for the rapid identification of S. pyogenes.
The dendrogram (Figure 5) generated reflects the banding pat-
tem results in which isolates showing similar patterns are clus-
tered together indicating close genetic relationship.

On the basis of utilizing virulent gene as the genetic marker, this
study could not confirm the use of emm1 and speC gene since
only 5 isolates showed the presence of emm? gene producing a
single band of size 1125bp whereas speC gene was amplified in
only one isolate producing a band of size 1450bp Figure 4). The
speC gene is phage encoded and their presence is restricted to a
limited number of strains [8]. Other genera like Esherichia coli
and Staphylococcus aureus when tested for the presence of
emm1 and speC gene did not amplify any of these genes, which
indicates the absence of emm?1 and specC genes in E. coli and
S. aureus. This data contribute to a better understanding of the

local arid global dynamics of Strepfococcus pyogenes popula-
tions and the epidemiological aspects of Streptococcal infections
accurring in tropical regions as reported by Teixeira and cowork-
ers [5].

Besides the molecular characterization of the isolates, the antim-
icrobial susceptibility properties of S. pyogenes that shared simi-
lar banding pattern also showed similar antimicrobial properties.
The results obtained in this study for the antibiotic sensitivity test
indicated that most antibiotics tested are still effective against S.
pyogenes. All the isolates were found to be 100% resistant to
penicillin G and 60% resistant to piperacillin, which ensures that
penicillin G can no longer be used to treat S. pyogenes infection.

Genotyping of S. pyogenes using RAPD revealed that most of
the clinical isolates were genetically similar. This means that this
technique can be used to study the clonal relationship between
the isolates, in conclusion RAPD analysis provides a practical
alternative for genomic typing of Streptococcal species as re-
ported by many researchers [9]. Genetic marker identified from
the DNA polymorphism can be applied for the rapid identification
of S. pyogenes, by further characterization of this genetic marker,
then this marker can be used in the clinical laboratory for the
rapid and correct identification of S. pyogenes. The use of viru-
lent gene as genetic markers cannot be confirmed in this study
since among the 10 isolates of S. pyogenes from HTAA only one
isolates carried speC gene, which is isolated from the blood
sample, and 5 isolates from pus, throat swab and blood carried
emm1 gene.
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Abstract

A liver biopsy study of 135 cases of well established hepatocellular carcinoma was carried out in
the University of Nigeria Teaching Hospital (U.N.T.H.) Enugu over 5 years period (1997 - 2002). The
level of accumulated stainable tissue iron in the tumour specimens was determined using the
Perl’s method. The prognostic significance of both age and sex in the patients was also deter-
mined. 50 (37.0%) of 135 cases were positive for stainable iron and 85 (63.0%) cases were nega-
tive. Five (3.7%) of 135 cases had both cirrhosis and hepatocellular carcinoma. Stainable iron was
significantly less frequent (P<0.05) in the tumour (HCC). The highest incidence of HCC occurred in
the 20-49 years age group with male: Female ratio of 3:2. Age and sex among others can be rated

as non-significant variables.

Introduction

Hepatocellular carcinoma which is actually one type of malignant
hepatoma is frequently found [1]. It is among the ten most com-
mon cancers in the world, and one of the three most prevalent in
developing countries. Annual incidence of 1,000,000 with male
to female ratio of about 4:1 cases have been estimated to occur
each year [2].

The highest incidence of primary carcinoma of the fiver has been
recorded in tropical countries and in areas where poverty prevails
[3]. This is congruent with the findings of Prates and Torres in,
1965 which pointed out that the highest incidence have been
reported from Lourenco Marques where the occurrence in the 25
- 36 year-old age group is approximately 500 times that in North
America. Notably, hepatoma is the most common malignant
neoplasm among the young (15 to 34 years); comprising 24.48%
of all cancers in males; and 11.22% in females; followed by leu-
kemia with 20.14% in males and 21.03% in females as is obtain-
able in China. High incidence has also been reported in the
South Africa Bantu, the Yourbas in Westem Nigeria [4] and
Uganda. Post mortem studies or relative ratio frequencies sug-
gest that it is also very common in Senegal, Ghana {5] the Congo
and Papua-New Guinea and Ethiopia, whereas the incidence is
low in Egypt.

Hepatocellular carcinoma is considered a highly malignant tu-
mour with a poor prognosis. It is usually not respectable {6,7]
and there is no effective treatment [7) However, a slight deviation
from this established that the pre-treatment immunological status
of cancer patients has been shown to infiuence their progno-
sis[8].

Cancer causation and development involves, in part, the genera-
tion in the body of reactive compounds leading to the production
of hydroxyl radicals, peroxides and similar reactive chemicals
capable of damaging cells [9]. The role of iron in promoting the
conversion of superoxide and hydrogen peroxide into the highly
toxic free hydroxyl radicals is well documented. Increased lipid
peroxidation is the most easily measurable effect and is usuzlly
regarded as the most significant event in pathogenesis of cellular
damage [10].

A more recent work 11} presents evidence of iron being a hepa-
totoxin, more so, when aggravated or inhibited by a number of
coexistent variable possibly leads to hepatocellular carcinoma
(12]. A similar work {13] done independently shows that iron-
induced DNA damage and inefficient repair in hepatocytes could
be related to genotoxicity and most probably to hepatocarcino-
genesis. Furthermore, a study on iron toxicity[10] shows that
although both increased lysosomal fragility and impaired sar--
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colemmal membrane function have been implicated in iron
loaded liver cells; the most critical organelle in iron toxicity is the
mitochondrion.

Although there is a plethora of literature on primary hepatic carci-
noma both in the past [14,15] and.present [16,17,18], we are not
aware of any previous documented work done on iron accumula-
tion in this type of tumour in this locality, hence the present inves-
tigation.

Materials and Methods

Liver biopsies from patients attending clinics and receiving treat-
ment in the University of Nigeria Teaching Hospital (U.N.T.H),
Enugu for well over 5 years period (1997 — 2002) were received
in fixatives in the department of Morbid Anatomy, and histologi-
cally processed. - Sections of 5um thickness were cut from the
paraffin-processed blocks and stained by both Haematoxylin and
Eosin (H&E) [19] and Perls [20] staining techniques. Stainable
iron in the tissue sections were evaluated and graded according
to Bothwell and Bradlow [21]. As the specimens amived they

were processed and stained accordingly. Stained slides were-

evaluated using light microscopy and results recorded and kept.
This procedure started in 1997 and continued as the specimens
arrived through 2002. Intensity of staining varied, and influenced
grading of iron stores. Grade O indicated no demonstrable iron;
sparsely scattered stained cells, singly or in groups, were graded
+; moderately stained cells were designated ++; +++ indicated

sheets of reactive cells richly distributed. Negative control slides
were obtained by using normal human liver from other sources.
Age and sex of the patients was extracted from our laboratory

records of the patients.

Results

A total of 142 biopsies of liver, were received during the study
period. One hundred and thirty of 142 (91.5%) cases were his
tologically diagnosed as frank HCC, whereas 5 others were diag-
nosed as hepatocellular carcinoma and cirthosis (HCC + C).
Seven of 142 cases were diagnosed as diseases other than HCC
or HCC + C and were not included in the study.

Table 1 shows the age and sex distribution of patients with hepa-
toma. Eighty of the cases {59.3%) and 55 (40.7%) cases were
males and females respectively. The highest incidence of the
tumour (40.7%) occurred in the 40-49 years age group. Fifteen
to thirty-four years age group had incidence of (51.9%) with male
to female ratio of 4.3, whereas the patients in the 2049 had the
overall incidence of 125 (92.6%) with males to female ratio of 3:2.
Malignancy did not occur in the 0-9, 10-19 and 50-59 years age
groups, whereas only one case occurred in 60-69 and 70-79
years age groups respectively.

Table Il shows grading of stainable iron. Fifty {37%) of 135 tu-
mours showed stainable iron of varied intensity while 85 (63%)
showed no demonstrable iron.

Table Il displays the distribution pattern of stainable iron among
the males and females. Fifty males and 35 females (63.0%) did
not show any demonstrable iron in their biopsies, whereas 10
males and 10 females; 10 males and 5 females; 5 males and 10
females had +, ++ and +++ grades of stainable iron respectiviey.
All the 5 HCC + C cases were positive for iron staining

Table I: Age and sex distribution of 135 HCC patients

Age group Male (n) Female {n) Total
09 0 0 0
10-19 0 0 0
20-29 15 20 35
30-39 25 10 35
40-49 35 20 55
50-59 0 0 0
60-69 5 0 5
70-79 0 5 5
Total 80 55 135

Table 2: Frequency and grading of stainable iron in HCC

Grades Significance

0 + ++ ++4+

85 20 15 15

63% 15% 11.0% 11.0% P<0.05

Key: HCC = hepatocellular carcinoma; 0= none; Slight=+; Moderate= ++; Marked= +++

1
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Table 3: Sex Distribution Pattern of iron Grades in H.C.C.

Grades of Iron -0 + +* ++
50M.35F  10M.10F  1OM.5F 5M.10F
Total 75M6OF;  25M,25F (50 positives) and 50M. 35F (85 negatives)

Key: HCC= Hepatocellular Carcinoma; M = Males; F= Females

Discussion and Conclusion

Hepatoceliular carcinoma is one of the health problems of the
world. Nigeria is known to be among the area of high mortality
rate concentration, but the forty-five HCC cases found in a review
of approximately 7,500 surgical biopsies done on Nigerian Igbos
during a period of 6 years calls for urgent atiention to this intrigu-
ing tumour. in our study, 80 of the cases (59.3%) and 55 (40.7%)
cases were males and females respectively. The highest inci-
dence of the tumour (40.7%) occurred in the 40-49 years age
group. It was also observed that the young patients (15-34 years
age group) had incidence of 51.9% with male to female ratio of
4.3, whereas the patients in the 2049 years age range had the
overall incidence of 125 (92.6%) with male to female ratio of 3:2.
These findings are compatible with those of other previous au-
thors [22,23,24]. By contrast, most hepatoceliular carcinoma
patients are more than 60 years old in the United States and
Western Europe. Our finding that the young patients in the age
group of 15-34 years had a high incidence of the disease with
male to female ratio of 4:3 is not far from that stated in the 1979
Editorial.# In our series, malignancy did not occur in the 0-9, 10-
19 and 50-59 years age group, whereas only one case occurred
in the 60-69 and-70-79 years age groups respectiviey. Our find-
ing in this respect is in conformity with the fact that males are
more frequently affected than the females, though the differential
tends to narrow over the age of 55 years [5].

The frequency and amount of stainable hepatic storage iron in
the non-neoplastic liver and HCC has been reported.[12] In the
non-neoplastic fiver, 14 (35.0%) did not show presence of any
stainable iron. In the same study, patients with HCC showed a
striking difference with 36 (90.0%) showing absence of stainable
iron, whereas only 4(10.0%) were positive for stainable iron. In
the current study, only 50(37.0%) showed positivity for stainable
iron, whereas 85(63.0%) showed no demonstrable iron. Both
studies therefore may be interpreted as showing similar compara-
tive findings. The present work has equally shown that 50 males
and 35 females (63.0%) did not show any demonstrable iron in
their biopsies while 10 males and 10 females, 10 males and 5
females and 5 males and 10 females had +, ++ and +++ grades
of stainable iron respectively. As well, all the 5 HCC + ¢ cases
were positive for iron staining. Our findings in this case conson-
nates well with the hypothesis that sex could be possibly graded
as non- significant variable in iron accumulation.

Iron overload has been shown to be a significant risk factor for
the development of hepatocelluar carcinoma [18). iron metabo-
lism may be required for the growth of cancer [26]. Furthermore,

of sixteen [16] patients positive for ferritin in HCC, iron was found
only in two [12]. This may indicate that immunohistologic ferritin
in HCC is not due to increased stainable iron.

The apparent difference between stainable iron and patients with
HCC, may reflect the complex nature of haemosiderin and ferritin
synthesis and release. Studies [12] have shown that feritin stain-
ing was significantly less frequent in HCC (40%) than in unin-
volved liver (75%) (P<0.01). Furthermore, the ferritin synthesized
by tumor cells may differ antigenically from that produced by
hepatocytes (unpublished data). The iron contents of ferritin may
vary greatly, with generally low quantity in femitin isolated from
tumor cells, and higher concentrations in femitin extracted from
hepatocytes.

The hardening of liver, due to any cause is generally accepted to
possibly have a predisposition to HCC 1. This condition has
been found to be more frequent in geographic area of high inci-
dence of HCC [14). In a study [28], neither ascites nor cirrthosis
affected the course of HCC. it is surprising because ascites or
cirrhosis in patients with HCC are usually considered prognostic
variables [7,27,29). It might be postulated that the cancer and the
cirrhosis are two independent result of a single agent, rather than
that the cirrhosis gives rise to the cancer [5], although the evi-
dence is equivocal. In our series, since all the five cirrhotic cases
had iron deposition, it would then appear that iron is required in
the formation of fibrosis.

A further study on the complex nature of fenitin synthesis and
release is suggested. This will help to ascertain the product
formed after the tumor cells have probably utilized the iron, if
possibly a known product is formed a useful and more sensitive
and specific staining technigue can then be utilized, for its dem-
onstration. The actual iron content in the tumor cell can now be
estimated by summing up the quantities derived from Perl's
method plus that from envisaged demonstration.
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Abstract

Light microscopic results regarding the morphology of perineuronal nets in the hippocampus of the
mouse achieved by means of methylene blue labeling are shown. Within the paraffin sections obtained
from the dye-perfused tissue, an intense staining of extracellular fibriflary elements of the stratum
pyramidale, primarily the CA1 field, could be identified; i.e. these structures formed perineuronal nets
around the unstained cells and were also observed in contact to blood capiltaries. The other layers of
the comu Ammonis and also the fascia dentata showed only a slight staining. The resulted images ex-
hibited a certain similarity with those obtained by means of immunochemical labeling of phosphacan
(6B4) as well as staining with colloidal iron enhanced by Bodian's protein silver. In addition, they re-
sembled those achieved by methylene blue staining of the stratum granulosum of the cerebellar cor-
tex.The existence of perineuronal nets in the central nervous system supports some aspects of the old
reticulum theory without contradicting the neuron theory, i.e. a reticular formation of extracellular ma-
trix connects glial with nerve cells and is also associated via ankyrin and spectrin with the intracellular
cytoskeleton of the cells. In conclusion, due to its selectivity for perineuronal nets, the technique used
here supplement histochemistry in a helpful manner; moreover, regarding morphological details it ap-

pears to be superior compared with common histochemical procedures.

Introduction

Using his own silver impregnation technique, Golgi [1] described
at first a delicate covering, mainly reficular in structure, which
surrounds the cell bodies of nerve cells and expands along their
dendrites. Later, this pericellular coat was also found by means
of supravital methylene blue staining [2]. In the end of the 19t
century, the central point of discussion was, whether these per-
ineuronal nets represent delicate axonal networks or nonneu-
ronal structures; in this context, it has to be referred to an excel-
lent review given by Celio et al. [3]. Using the PAS-reaction for
carbohydrate residues, it could be shown that these perineuronal
nets are associated with anionic residues, i.e. carboxyl groups of
acidic proteins or glycoproteins [4].

In the last decade of the 20t century, these molecules were in-
vestigated more in detail by means of lectin histochemistry and
immunohistochemistry which led to a differentiation of two ex-

tracellutary located types of perineuronal nets: one of these is -

composed of glial cell, i.e. astrocyte, processes, whereas the
other one consists of extracellular matrix molecules interposed
between the tiny endfeet at the neuronal surface [3]. Manifold
functions have been attributed to the perineuronal nets of ex-
tracellufar matrix which include stabilization of synapses, concen-

tration of growth factors around certain neurons, the generation
of a polyanionic ion-buffering microenvironment, the formation of
a link with the intracellular cytoskeleton via ankyrir and spectrin
etc. [3].

in the hippocampus, solitary perineuronal nets were found
around GABAergic interneurons (non-pyramidal cells) containing
the calcium-binding protein parvalbumin by means of lectin-histo-
chemistry; furthermore, it was concluded that perineuronal nets
of these fast-fiing neurons serve as local buffers of excess
cation changes in the extracellular spaces [5]. By means of an
improved colloidal iron staining technique Hong et al. {6] ob-
served a strong reaction of a diffuse perineuronal network mainly
in the hippocampus  of mice. Using immunohistochemistry for the

.chondroitine suifate proteoglycan phosphacan, Okamoto et al. [7]

obtained similar resuits in the rat.

Miiller [8] introduced a new modification of the supravital methyl-
ene blue staining technique and demonstrated that the non-
pyramidal neurons in the hippocampus exhibit a high affinity to
the dye. Moreover, he published the first photographs of perineu-
ronal nets of extracellular matrix around hippocampal non-
pyramidal cells in mice [9]. In a further study, he could also
visualize a diffuse perineuronal network in the stratum
granulosum of the mouse cerebellar cortex [10]. Comparaiie
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the mouse cerebellar cortex [10]. Comparable observations in the
cerebellar cortex had been achieved by Mabuchi et al. {11] using
different histochemical techniques.

The aim of the present study was to apply methylene blue label-
ing to the hippocampus of the mouse for the detection of perineu-
ronal nets. The results were compared with published findings
achieved by the use of other staining methods. In addition, more
details on the morphology of the stained material should be elu-
cidated.

Materials and Methods

General principles of animal care were applied throughout the
experiments and all experiments and procedures complied with
the German law on the protection of animals. Adult mice (Mus
Musculus) were killed with tribromethanol. Further treatment of
the tissues was carried out as described previously [10]:

immediately after death, about 2 ml of an aqueous, 37°C warm
dye solution (MB med. puriss., C.l. 52015; Chroma, Kdngen,
Germany) were injected into the left cardiac ventricle until the
skin became blue. The dye was administered at a concentration
of 20%. :

After 1 h at room temperature {20°C), the hippocampi were re-
moved, cut into approximately 1 mm-thick slices with a razor.
blade, and exposed to air in a moist chamber for 1 hour at room
temperature (20°C). This led to a blueing of the specimens, i.e.
oxidation of leuco-MB, since the dye had been primarily reduced
to its colourless form in situ.

The first fixation was performed at 4°C (refrigerator) for 5 h
(stock sofution: 100 mt of 9% aqueous ammonium heptamolyb-
date solution with the addition of 9 drops of 25% hydrochloric
- acid and 0.9 ml 30% hydrogen peroxide). After a short rinse in
distilled water, a second fixation took place for 2 h 30 min at 4°C
[stock solution: 100ml of 2% paraformaldehyde and 2.5% glu-
taraidehyde in 0.1M phosphate buffer (pH 7.4) containing 1.8%
phosphomolybdic acid and 0.1% hydrogen peroxide (final pH
5.0)]. Subsequently, the specimens were washed overnight in
distilled water.

The ftissues were dehydrated in 100% tertiary butanol (melting
point: 25°C) for 48 h. The first alcohol change was performed
after 15 min, the second after 1 h and the third after 7 h. For
these three preliminary dehydration steps, phosphomotybdic acid
was added to the alcohol in a concentration of 0.05%. The tis-
sues were then transferred into pure tertiary butanol. After dehy-
dration, they were stored for 1 h in a mixture of 8 parts decahy-
dronaphthalene (Dekalin®; Chroma, Kéngen, Germany) and 2
parts methyl benzoate. Before being embedded in paraffin, they
were immersed for another hour in 100% decahydronaphthalene.

20 pm-thick microtome sections were mounted on glass slides.
After drying, they were deparaffinized in xylene and coverslipped
with DePeX® (Serva, Heidelberg, Germany). Subsquently, the

paraffin sections were focused under the light microscope and
digitally photographed.

Results

In the deeper regions of the glices (more than 200 pm distant
from the cut surface), a selective staining of components of the
extracellular matrix could be achieved (Figs. 1 and 2). In the stra-
tum pyramidale of the comu Ammonis, the extracellular matrix
was found to be intensely labeled; i.e. a dense network of ex-
tracellular fibrillary structures could be identified. The intermin-
gled perikarya remained more or less unstained. These perineu-
ronal nets were mainly stained in the CA1 field; this inhomogene-
ous staining pattern was obviously caused by differences regard-
ing the dye perfusion. The other layers of the cornu Ammonis, i.e.
stratum oriens, radiatum and moteculare, showed only a slight
extracellular labeling. The fascia dentata was also only slightly
stained. Moreover, the extracellular fibrils were also seen con-
tacting blood capillaries (Fig. 2).

Discussion

An important observation of the present study was the finding
that perineuronal nets were not only found covering non-
pyramidal cells; i.e. they formed a diffuse network intermingled
between the cells of the stratum pyramidale. Therefore, the re-
sulted were different to those obtained by means of lectin histo-
chemistry, for example Wisteria floribunda aggiutinin [12]. More-
over, they resembled those revealed by colloidial iron in combi-
nation with enhancement by Bodian's silver in the murine hippo-
campus [6]. Similar results were also obtained by immunohisto-
chemical visualization of phosphacan (6B4) in the rat [7]. This
leads to the conclusion that different kinds of perineuronal nets
exist regarding their chemical compositions; this phenomen
would also suggest varying functional characteristics of the nets.

in the present studys, MB-labeled nets were primarily seen in the
CA1 field of the cornu Ammonis. This phenomenon was probably
caused by an inhomogeneous dye perfusion.

Comparable results had been obtained by colloidal iron and sub-
sequent Prussian blue reaction in combination with enhancement
by Bodian's siiver [6]. Nevertheless, it has to be pointed out that
only in the CA3 field in humans the reaction was positive. In con-
trast to this finding, MB-labeled nets were primarily seen in the
CA1 field of the mouse. Although interspecies-differences cannot
be completely excluded, it appears to be more likely that such
diffuse networks of extracellular networks are distributed
throughout the hippocampus. This conclusion is supported by the
results of Okamoto et al. [7] demonstrating a similar staining in
the CA2 stratum pyramidale using immunohistochemistry for the
chondroitine sulfate proteoglycan phosphacan.

Regarding the staining mechanism, the opinions differ: There is
some evidence that methylene blue is reduced to its uncharged
colourless lipophilic leuco-form immediately before passing the
blood brain-barrier followed by a subsequent reoxidation to the
blue positively charged, i.e. cationic, form. This phenomenon
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Fig. 1:

Fig. 2:

The overview shows the dye distribution in the hippocampus including the fascia dentata (fd); note that the stratum pyramidale of
the CA1 field (CA1) in the cornu Ammonis appears to be mors intensely stained, whereas other regions show dnly a slight*dye la-
beling. Due to excessive dye-supply, crystals of methylene biue precipitate are also visible (white arrows). x 40

In the higher magnification, perineuronal nets of fibrillary elements (arrows) around the more or less unstained perikarya can be
identified. These structures are also seen contacting blood capillaries (ca). x 600
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leads to a possible t/ﬁnding mechanisms of the dye: Since per-
ineuronal nets of extracellular matrix are known to be rich in
strong anionic residues; these negatively-charged groups might
aftract the dye in its- cationic form after reoxidation [9]. Here, it
has to be emphasized that according to the conclusions of Mura-
kami et al. [13] ligand-proteoglycans which connect the perineu-
ronal~proteoglycan surface coat with cell surface glycoproteins
are considered to be the targets of the dye.

Moreover, it has to be pointed out that the existence of perineu-
ronal nets in-the central nervous system supports in a certain
kind of manner the old reticulum theory without contradicting the
neuron theory, i.e. a reticular formation of extracellular matrix
connects glial with nerve cells and is also associated via ankyrin
and. spectrin with the intracellular cytoskeleton of the cells. How-
ever, this does not mean that axons and dendrites anastomose in
a centinuous network. Therefore, from the present point of view
the opinion of the moderate reticularist Bethe [14] has to be con-
firmed; in contrast to Meyer {15], Bethe did not interpret perineu-
ronal nets as delicate oxon terminals, he attributed other proper-
ties and functions to these structures.

tn conclusion, the MB-method used in the present study is highly
selective, easy to handle, and visualises morphological details. In
contrast to common histochemical techniques, the staining
method can also successfully be applied to the mouse hippo-
campus. When histochemical reactivity for a specific marker or
several markers is absent, the methylene blue-method may give
the decisive answer whether perineuronal nets are really present
or not. Therefore, this technique represents a helpful supplement
to histochemistry in neuroanatomical research.
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Abstract

In this study, the effect of Coscinium fenestratum (Gaertn) a woody climbing shurb, belonging to the
family menispermaceae and found in Srilanka was studied on inflammatory pain induced by formalin in
mice. The total extract and its polar and non polar fractions were administered intraperitoneally 30
minutes before formalin injection. Total extract in doses (mg/kg of body weight) used,
induced significant reduction in response as compared to control as follows: 40 (30.52%, P<0.05), 80
(42.50%, P<0.05) and 160 (68.28%) P<0.01) in the early phase and 40 (62.48%, P<0.01), 80(45.42%,
P<0.05) 160(48.38%, P<0.05) in late phase. Fraction | (water phase) in doses {mg/kg) of 40(60.22%,
p<0.01), 80(65 28% p<0.01) and 160 (72.23% P<0.01) in early phase and 40(75.83% P<0.01), 80(62.83%
P<0.01), 160(53.83%, p<0.01) in the late phase induced antinociception when compared to controls.
Fraction Ii (chloroform phase), Fraction lil (hexane phase) did not induce significant antinociception in
comparison to that of control group. It is concluded that the polar ingredients of the extracts are re-
sponsible for the analgesic and anti-inflammatory properties of Coscinium fenestratum (Gaertn). To
elucidate the mechanisms relating in this historical plant, antinociceptive effect and regarding the me-
diators involving in the early and chronic phases of formalin test, further studies may focus to explore
the interaction of the plant with histamine, kinin, serotonin and prostaglandins,

Introduction

Since the available analgesic drugs exert a wide range of side
effects and are either two potent or too weak, the search for
new analgesic compounds has been a privrity of pharmacolo-
gists and pharmaceutical Industries{1]. Medicinat plants are be-
fieved to be an important source of new chemical substances
with potential therapeutic effects [2,3]. Thus study of plant spe-
cies that traditionally have been used as pain killers should still
be seen as logical research strategy, in search for new analge-
sic drugs [4].

The Coscinium fenestratum (Gaertn) is a woody climbing shrub
found in western ghats of Tamilnadu, Kerala and also in Sri-
lanka. The stem portion of the plant is suggested to have ther-
mogenic. ant-inflammatory, antiseptic and tonic effects and is
used against ophthaimopathy inflammations uicers. jaundice
ant general debility [5-8]. Singh et al [9] revealed the :ypoten-
sive activity of stem extracts of this plant in expenimental dogs,
rats, anc guinea pigs

Among the several models of persistent nociception. formalin
has bean well established as 2 valid model to stugv the central

sensitisation events at the spinal level after pheripheral inflam-
matory states. In this test, two types of pain were postulated: a
short lasting pain caused by a direct effect on nociceptors fol-
lowed by a long lasting pain due to inflammation. Since the
formalin test measures the response to a long lasting nocicep-
tive stimulus, thus it has a closer resemblance to a clinical pain
too [10].

To examine the effects in more detail, the present experiment
was designed to investigate the effects of alcohol extracts of
C. fenestralum and its aqueous, hexane and chloroform ex-
tracts on the formalin test in mice.

Materials and Methods
Piant material

The woody climbing stem of Coscinium fenestratum was col-
lacted from: wathnapura District of Srilanka during Aprit - May
2002 were used in this investigation. it was chopped, air dried
at 35-40°C for 2 months and puivenzed in an electiic grinder



74

Chitra et al

Extract Preparation

The dry stemmy woody part of Coscinium fenestratum (300 g)
were grinded and then were extracted with 80% ethanol for 24
hr in a continous extraction (Soxhlet) apparatus. The extract
was filtered, and ethanol was evaporated on a rotatory evapo-
rator under vaccum at a temperature of 45°C to a small volume.
Then the rest of the solvent was evaporated in the air to make
the extract. Ten grams of extract was added to 100ml of water.
Then thirty-three ml of hexane was added and slowly shacked
until the non polar materials separated from water and enter to
the hexane phase. Then hexane phase was repeatedly de-
canted to be separated from water phase. Then thirty three ml
of chloroform was added and slowly shacked until the moder-
ately polar materials separated from chloroform and enter to
the chloroform phase. Fraction | was separated from water in
the same way of total extract. Fraction | was separated from
hexane Fraction lil was separated from chloroform.

Animals

Male albino mice weighing 25-30g from Central Animal Facility,
SRMC&R! was used in the experiements. The animals were
housed in standared stainless steel cages in a temperature
controlled room (22+2°C) with a 12-12 h light-dark cycle. The
mice were randomly distributed into groups of six as control
and test subjects of 6 each. All animals had enough access to
food and water throughout the experiements. All nociceptive
testing was done in the moming, within 4 hr after the onset of
the light cycle. For antinociception recording, mice were al-
lowed to acclimatize for 30 min before any injection.

Preparation of Dose

The doses of 20, 40, 80 and 160 mg/kg of body weight of the
extract and 40, 80 and 160 mg/kg of body weight of fractions 1,
It and Il were used. Doses were selected to be at the range of
0.1 of extract's LDgg [11] Sodium chloride 0.9% was used as

solvent. All doses were administered intraperitoneally 30min
before formalin injection to animals.

Formalin test

As described previously [12,13] each mouse received a single
subcutaneous injection of 250 Tl of formalin (0.5%) into the dor-
sal surface of the right hind paw using a micro syringe with a 26
gauge needle. Immediately after formalin injection, animals
were placed individually in a glass clinder (20cm wide, 25¢cm
long) on a flat glass floor and a mirror was arranged at an angle
of 45°C under the cylinder to allow clear observation of the
paws of the animals. In both phases, only licking or biting of the
injected paw was defined as a nociceptive response, and the
total time of the response was measured during periods of 0-
5min (early phase) and 15-40 min (late phase)

Statistical analysis:

Comparison between groups was made by one-way analysis of
variance (ANOVA) followed by Newman Keul's test. Differnces
with P<0.05 between experimental groups were considered
statistically significant.

(R ITR X (IVER WU/ )
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Results

Antinociception induced by different doses of extract on the
formalin test in mice is shown in fig 1. Total extract in
doses (mg/kg), used induced in doses (mg/kg). used
induced significant reduction in pain response as compared to
control as follow: 40 (30.52%, p<0.05), 80(42.50%, P<0.05)
and 160 (68.28% p<0.01) in the early phase and 40 (62.48%
p<0.01) , 80 (45.42% p<0.05) 160 (48.32% p<0.05) in late
phase. In comparison to saline no significant difference was
observed in animals treated by dose of 20 mg/kg of extract in
both phases of formalin test (p>0.05)

160 0 150

140 Early Phase A
# Early Phase B

120+

100+
80-
60+
40

20

0-

0 20 40 80 160

Fig. 1: Effect of Coscinium fenestratum total extract on forma-
lin test in mice. Saline (O} or different doses of total extract
(20,40,80,160 mg/kg) were administered infraperitoneally 30 min-
utes before formalin injection to mice. Antinociception was recorded
0-5 (early phase, A) and 15-40 (late phase B) minutes after formalin
injection. Each point is the Mean + SE of 6 animals. * and ** means
difference betewen control and treated groups is significant respec-
tively at p<0.05 and p<0.01

160+ 150 150

- [Cgarly Phase A |
140"
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100-
50.
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Fig. 2: Effects of fraction | {water) on formalin test in mice.

Saline or different doses of fraction | {40, 80 and 160mgrkg) were
administered intraperitoneally 30 minutes before formalin to mice.
Antinociception was recorded 0-5 (early phase, A) and 15-40 (late
phase, B) minutes after formalin injection. Each point is the mean
+SE of 6 animals. ** Difference between control and treated group
is significant at p<0.01
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Antinociception induced by different doses of fraction 1 on the
formalin test in mice is shown in figure 2. Fraction ! in doses
(mg/kg) used induced significant reduction in pain response as
compared to control as follow: 40 (60. 22%, p<0.01), 80
(65.28%, P<0.01) and 160 (72.73%, p<0.01) in early phase and
40(75.83%, P<0.01), 80 (62.83%) p<0.01), 160 (53.83%,
p<0.01) in the last phate (p<0.01). Differences between ani-
mals treated with 40, 80 and 160 mg/kg of fraction Il fraction Ill
in the early phase and late phase were not significant in com-
parison to that of control (p>0.05).

Discussion

The results of the present experiment demonstrate the signifi-
cant antinociceptive effects of total extract in both phases of the
formalin test at doses of 40, 80 and 160 mg/kg. The data ob-
tained also indicate that only the water fraction induces antino-
ciception in both phases of formalin list. This finding is interest-
ing and shows that polar compounds of the extract are respon-
sible for antinociceptive effects of total extract. As shown in fig-
ure 1 and figure 2, it is indicated that water fraction of the ex-
tract shows better antinociception than total extract. Also
results indicate that when the dose of extract in-
creases more than 40 mg/kg the antinociception effect is
decreased. These findings suggest that extract has different
components which when dose is increased, they can interact
together negatively in induction of antinociception. This plant is
known to contain alkaloids, 12, 13-dihydro-8-oxo berberine,
berberine, oxy berberine, tetrahydro berberine, sitosterol (5%)
and stigmasterol.

In the formalin test the initial pain (early phase) is explained as
a direct stimulation of nociceptors and the late phase is thought
to be secondary to the inflammatory reactions. Several media-
tors such as histamine, kinin, serotonin and prostaglandins are
released from damaged cells. These mediators take part in the
inflammatory response and are able to stimulate nociceptors
and thus induce pain [4]. Based on bibliography no study has
been conducted on interactive effects of Coscinium with these
mediators. However this study confirm the folk medicine use of
Coscinium as analgesic and anti inflammatory but its mecha-
nism of action remain to be elucidated by further studies on the
properties of Coscinium to interact with mediators like hista-
mine, kinin, serotonin and prostaglandins. More over the active
compounds responsible for these pharmacological actions also
remain to be identified.
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Abstract

The secreted protein antigens provide first stimulus in vivo for humoral and cellular immune re-
sponse to mycobacteria and may play useful role in serodiagnosis. A secretory protein ES-31 iso-
lated from Mycobacterium tuberculosis HyRa culture filtrate has been earlier shown diagnostically
useful in pulmonary tuberculosis. Similarly ESAS-6 antigen found to be reactive in our earlier stud-
ies, was further fractionated by Fast Protein Liquid Chromatography (FPLC) and obtained a 43 kDa
protein labelled as ES-43 antigen. The immunoreactivities of purified ES-31 kDa and ES-43 kDa anti-
gens were assessed in sera at different stages of pulmonary tuberculosis viz. Fresh, chronic and re-
lapse cases by indirect stick penicillinase ELISA. The ES-31 antigen showed higher reactivity in
chronic cases, while ES-43 antigen was primarily recognized by serum antibodies in relapse cases,
whereas both antigens showed comparatively decreased antibody response in fresh cases. The
study does show that the immune response varies with different antigens at different stages of tu-
berculosis. It will be of interest to monitor tuberculosis patients by using antibody response to ES-31

and ES-43 antigens, as a predictive tool for relapse cases.

Introduction

Tuberculosis (TB) currently possesses a problem worldwide. The
world health organization estimates that at least one-third of the
world population (or 1.9 billion people) are infected with TB. India
accounts for nearly a third of all TB cases in the world [1].
Overwhelming importance in immunological tests have been
seen in recent years, since a serodiagnostic test can potentially
satisfies all the requirements for an optimal diagnostic test for TB.
Although numerous Mycobacterium tuberculosis (M.tb) antigens
capable of generating specific antibody titers in TB patients have
been identifiec. no single antigen appears to be ideal for serodi-
agnostic use. Extensive studies have been done by researchers
on various purified antigens like antigen AB0, 38 kDa, antigen 85
£ and B. and found that sensitivities varied with the antigens for
different study cohort {2,3].

In this study. we have analyzed the antibodv response to already
reported antigen ES-3% kDa and anotner purified antigen ES-43
kDa i different stages of puimonary tuberculosis viz. Fresh,
chronic and relapse cases.

Material and Methods

Subject: Blood samples were collected from confirmed puimo-
rary  tbercuiosis patents from districl wiberculosic  centre,
Wardne and patients attending Kaslurba nospital. Sevagram,

Coprespondence: Dro O s

Dist. Wardha, Maharashtra State, india. According to RNTCP
criteria the cases were further classified into fresh, chronic and
relapse.

Fresh cases (n=25)

A patient who has never had treatment for TB or who is freshly
diagnosed as TB case and taken antitubercular drug for less than
four weeks.

Patients in this category were considered to have signs and
symptoms of TB for less than four weeks.

Relapse case (n=30;

A patient who has been declared cured of any form of TB in past
by a physician after one full course of chemotherapy and has
again become sputum smear positive.

Chronic cases (n=25)

4 patient whe remained or became again smear positive after
completing & fully supervised retreatment regimen.

Blood samples were also coliected from 24 cases of noniubercu-
tar pulinonary disease as disease control and 28 from heaithy
individuals of this locality served as healthy controi. Sera were
nd siored at 20t with 0.1% sodium azide.
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Isolation of M.tb Hy;Ra ES-31antigen

M.tb ES-31 antigen is isolated from M.th crude culture fil-
trate Excretory Secretory (ES) antigen by affinity chroma-
tography using affinity purified anti ES-31 antibody coupled
sepharose 4B column as described earlier [4].

Isolation of M.th HxRa ES-43 antigen

Mycobacterium tuberculosis HyRa Excretory Secretory Amm-

onium Sulphate solubilized (ESAS) antigen was prepared by

50% ammonium sulphate, as described earlier [5]. The ESAS
antigen was further fractionated by Sodium Dodecyl Suiphate
Poly Acrylamide Ge! Electrophoresis (SDS-PAGE) using 10%
nongradient gel. The gel was sliced horizontally (in to 12 frac-
tions) at 1 cm intervals and proteins from 6t gel slice (ESAS-6)
containing antigen was recovered by electroelution. The 6 frac-
tion was further fractionated by fast Protein Liquid Chromatogra-
phy (FPLC) using anion exchange resource ‘Q’ 1 ml column fol-
lowing the manufacturer’s instructions. In brief separation of anti-
gen was accomplished by a salt gradient obtained by mixing
buffers A (20 mM Tris HCI pH 8.0) and B (20 mM Tris HCI + 0.7
M NaCl). The flow rate was 1 ml / min and fractions of 0.5 ml
were obtained. The column was equilibrated with 2 ml of buffer B
followed by 5 ml of buffer A. All the fractions obtained were
checked for antigenic activity by indirect ELISA using pooled
tuberculosis positive and healthy normal negative control sera.

Stick Indirect Penicillinase ELISA

Stick indirect penicilinase ELISA, was carried out as described
earlier [5], to evaluate reactivity of FPLC fractions and purified
antigens for detection of tuberculous IgG antibodies in sera sam-
ples. Five ul volume of optimally diluted antigenic fractions ES-31
or ES-43 (0.2ug / ml), and serial ten fold dilutions of FPLG frac-
tions (ESAS 6 A,B,C and D) with starting concentration of 200g
/' ml) was applied on to cellulose acetate membrane fixed on to
plastic strips. Sticks were further incubated with 0.5 ml optimally
diluted serum (1:600) and serial two fold diluted sera in PBS / T
at 37° for 1hr. Anti human IgG penicilinase conjugate (1:1000)
were used in this assay. The sera showing complete decoloriza-
tion of blue colour of starch iodine penicillin ‘v’ substrate at least 5
min earlier than negative control denoted positive reaction. Geo-
metric mean titre (GMT) of tuberculous IgG antibody was calcu-
lated and data were analyzed by student 't- test.

Result

Fractionation of ESAS-6 by FPLC using resource ‘Q" 1 ml anion
exchange column yielded four protein fractions as shown in figure
1. Analysis of these fractions by indirect ELISA, showed ESAS-
6A compared to other three fractions, highly reactive to tubercu-
lous antibodies in pooled sera, at a dilution of 1:1000 i.e. protein
conc. of 1 ng / stick (Table 1). ESAS-6A has been found to be
single 43 kDa protein on 10% nongradient SDS- PAGE followed
by silver staining (Fig. 2) hence labelled as £S-43 kDa antigen.

The ES-43 and ES-31 antigen fractions were employed in stick
indirect ELISA for detection of tuberculous 19G antibody (Table
2). Using ES-31 antigen 23 of 25 {92%) chronic cases turned out

,
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Fig.1: Elution profile of FPLC separation of M.tb. HyRa excretory secre-

tory antigen fraction ESAS-6 on Resource 'Q’ anion exchange 1mi col-

umn. For elution 20 mM Tris HCL pH 8.0 and gradient of 0.0 to 0.7 NaC)
were used at a flow rate of 1 ml/ min

kDa

43 kDa

Fig. 2 Silver stained SDS - PAGE profile of M.tb ESAS- 6A anti-
gen using 10% non gradient slab gel. A: Molecular weight markers:
Ovalbumin (MW-43 kDa), Carbonic Anhydrase (MW - 29-kDa}, Soy-
abeen Trypsin Inhibitor (MW-20.1 kDa), Lysozyme (MW-14.3 kDa),
Aprotinin (MW-6.5 kDa), Insulin (MW-3 kDa) B: Purified ESAS-6A
antigen

Table 1: Differential reactivity of anion exchange FPLC
fractions of ESAS-6 antigen fraction by Indirect ELISA.

Anion exchange FPLC ~ Maximum antigen dilution
fractions of ESAS-6 showing antigenic activity*

ESAS-6 A 1000
ESAS-6 B 10
ESAS6C 10
ESAS-6D 10

‘antigenic activity indicated by positive reaction with fuberculous
serum by indirect ELISA with initial protein concentration of 200
ug/mi (1ug / stick} and serially diluted (10, 100, 1000 times,.
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positive, while using ES-43 antigen 19 of 25 (76%) chronic cases
showed positive reaction. On the other hand, ES-43 antigen
showed 90% (27/30) positivity in relapse cases compared to ES-
31 antigen, which showed positivity of 73% (22/30). Both the
antigens showed comparatively less positivity of 76% (19 of 25)
in fresh cases compared to chronic and relapse cases.

Table 2: Analysis of seroreativity of ES-43 and ES-31 anti-
gens in different stages of pulmonary tuberculosis using
stick indirect penicillinase ELISA.

No. (%) positive* with

Group No. Screened 534 TS31
Fresh cases 25 19(76) 19(76)
Chronic cases 25 19(76) 23(92)
Relapse cases 30 27(90) 22(73)
Healthy control 25 3(12) 2(8)
Disease control 24 3(12) 3(12)
Leprosy 04 - -
COAD™ 06 1 1
pPUO*** 02 - -
Bronchial asthma 04 1 -
Pneumonia 04 - 1
Pleural effusion 04 1 1

* Sera showing positive reaction at 1: 600 sera dilution.
**COAD - Chronic Obstructive Airway Disease
"“PUO - Pyrexia of Unknown Origin

1200
1k O Fresh case
o0 'O Chronic case
O Relapse case
|0 Healthy control

|E1 Disease control |

o

4u1

20

GMTs of tuberculous IgG antibodies

Fig. 3: Geometric mean titres of tuberculous 1gG antibody in
different  stages of sera using ES-43 kDa and ES-31 kDa anti-
gen.

Geometric mean titre (GMT) of tuberculous IgG antibody was
analyzed to antigen ES-43 and ES-31 in all the groups. In chronic
cases the GMT of tuberculous IgG antibody to ES-43 and ES-31
antigen was 904 and 753 respectively (Fig. 3). The difference in
GMT to antigen ES-43 Vs ES-31 was statistically significant (P <
0.02) in this group by student 't test. While in relapse cases the
ES-43 antigen showed significantly (P<0.001) higher antibody
titre (GMT-1039) compared to ES-31 antigen (GMT-645). GMT of
tubercufous IgG antibody was not significantly different in fresh
cases to antigen ES-43 (539) Vs ES-31 (523). The ES-43 antigen
detected IgG antibody in 3 of 24 disease control (GMT-215) and
3 of 25 healthy control (GMT-209), while ES-31 antigen showed

positivity in 3 of 24 disease control (GMT-222) and 2 of 25
healthy controls (GMT-206).

Discussion

Proteins which are actively secreted in culture medium by M.tb.
are of immunodiagnostic importance and are well defined in
terms of immunodominance and function compared to other anti-
gens in tubercle bacilli. Til date extensive efforts have been
made by researchers to isolate and evaluate the antigens of M.tb.
for detection of tuberculous antibodies in TB, but their diagnostic
potential found varying from one study to another [6,7.,8,9]. In our
earlier studies we have shown the diagnostic potential of ES-31
antigen in pulmonary tuberculosis 5] and in certain groups of
extrapulomanry tuberculosis viz. tuberculous lympadenopathy
and tubercular meningitis [10]. The ESAS-6 fraction has shown
reactivity in our earlier studies [11]. In the present study, we have
isolated and further purified another excretory — secretory antigen
ES-43 kDa by FPLC, from ESAS-6 antigen fraction. Further the
seroreactivity of two purified antigens viz. ES-31 and ES-43 kDa
were compared in different stages of tuberculosis to analyze the
antibody response during the disease progression.

Very few studies are available on comparative analysis of reactiv-
ity of antigen in different stages of disease. Studies using 38 kDa
antigen have shown the presence of anti-38 antibodies primarily
in patients with recument, advanced and chronic disease
[6,12,13]. However the 38 kDa antigen was poorly recognized by
serum antibodies from HIV infected TB patients [14]. Samaniach
of al. has also demonstrated that, profile of antigen recognized,
changes with disease progression [2] in HIV- negative TB pa-
tients and HIV- positive TB patients.

In our study, using both the antigens for seroactivity, ES-31 anti-
gen showed comparatively higher positivity of 92% in chronic
cases to that of ES-43 antigen (76%), whereas sera from patients
with relapse TB showed significantly higher percentage of anti-
bodies to ES-43 antigen (90%), compared to ES-31 (73%). Both
the antigens were comparatively less reactive in fresh cases
(76%) compared to chronic and relapse cases. The variation in
antibody response which is observed, may be due to the dif-
ferential antigen expression in different disease condition. Our
earlier studies have also reported, another purified antigen ES-41
to be more reactive in abdominal and bone and joint TB sera [10)
& its elevated level could be demonstrated in vivo [195].

To the best of our knowledge, the analysis of antibody response
to ES antigens in patients with fresh, chronic and relapse TB has
not been studied previously. A study by Kaplan et al. [16] showed
difference in production of antibody in patients of new and re-
lapse TB, using crude culture filtrate antigen by immunodiffusion
test. While in other studies [17,18] using 38 kDa antigen, sera
from only new cases and chronic cases were analyzed and the
variation in reactivity among these cases were observed.
Chronic cases showed more sensitivity of 70% compared to 40%
in new cases. It is reported that the immune response in myco-
bacterial disease appears to be associated with HLA class i
allotypes and different patients appear to recognize different anti-
gens [19]. Our study includes all the groups namely fresh, chronic
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and relapse cases which are important in early diagnosis, pre-
vention of spread of disease and its recurrence aspects. Thus our
study suggests that the generally observed variation in sensitivity
and.specificity of the test may depend on the disease status and
antigen used and ES-43 antigen may be useful in predicting re-
lapse cases.

The study does show that the immune response varies with dif-
ferent antigens at different stage of tuberculosis and it will be of
interest to monitor antibody response to ES-31 and ES-43 anti-
gens in tuberculosis patients to predict possible recurrence of
disease.
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