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FORWARD

Dear Colleagues,

1JST was a fruitful effort issued by the International Centre for Advancement of Sciences and
Technology — ICAST, which tries to take part in both globalization and revolution in
information and communication technologies, because S&T development becoming not only
the key elements of economic growth and industrial competitiveness, but also essential for
improving the social development, the quality of life and global environment. ICAST took then
a decision to establish a scientific alliance with TSTC (Tharwa for scientific Training &
Consultations) and this alliance comes to support the efforts towards publishing IJST.

Today, we announce a new issue of our journal, that is the third issue from the twelve volume
of IJST, September, 2017.

Finally, I hope that all significant figures of sciences whom joined the editorial board, the
researchers, and the readers of our journal will keep IJST between their eyes and contribute
in continuing its journey, with their remarks, valuable recommendations and their
researching outcomes.

Thanks a lot for all who support IJST.

Editor-in-Chief
1JST
Abdul Jabbar Al- Shammari
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The state of diabetic control in a sample from Kirkuk city

Nezar A. Hasani (1) and Nihad A.J. Jalal (2)
(1) Kirkuk General Hospital (2) Al- Qalam College / Kirkuk / Republic of Iraq

E- mail: nezarhasani@yahoo.com

ABSTRACT

Sanctions on Iraq during the years 1991-2003 impacted the community in different ways. The aim of the study was
to describe the state of control of a sample of diabetic patients in the Kirkuk city, Iraq according to the criteria of
American Diabetic Association and compare with that in the advanced countries. By using the figures from the
DCCT study (Diabetic control and complication trail), we roughly estimated the burden in those patients in the
future. A cross-sectional study during daily routine care giving to randomly selected diabetic patients from
inpatients and outpatients from two governmental hospitals (Kirkuk General Hospital, Azadi Teaching Hospital)
and a private clinic over a period of four months, May 2000 to August 2000. Fasting blood sugar, random blood
sugar, HbAlc and fasting lipid profile were taken as well as other biochemical and physical examination.

Obesity presented at a percent of 28 %. Level of glycemic control was low; only 10 % of the studied were below
7% HbAlc. Raised low density lipoprotein above 100 mg/dl found in more than 47%, triglyceride raised more
than 150 mg/dl found in around 39%. Low level of high density lipoproteins of less than 40 mg/dl was found in
39% in males and lower than 50 mg/dl found in 72% in females. This makes the direction of the efforts of local
medical authorities toward diabetic patients a necessity.

Keywords: HbAlc, embargo, hyperglycemia, dyslipidemia, obesity
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INTRODUCTION

During the years of sanctions on Iraq from 1991 till
2003, the health services had been declined
dramatically over years and the bad economic
conditions touched every aspect of human needs. As
doctors practicing medicine in this country, we were
worried what consequences will leave on our
patients after years and where we are currently
among our peers in the world in giving medical
services to our patients.

After 30 years of diabetes, the cumulative
incidences of proliferative retinopathy, nephropathy,
and cardiovascular disease were 50%, 25%, and
14% respectively, in the DCCT conventional
treatment group (group achieved mean HbAlc of
9%), while the DCCT intensive therapy group
(mean HbAlc of 6% and bellow) had substantially
lower cumulative incidences (21%, 9%, and 9%)
and fewer than 1% became blind, required kidney
replacement, or had an amputation because of
diabetes during that time (1). Hence knowing the
percent of our patients strictly, conventionally and
badly controlling themselves will give us some
expectations of the future and the first step in
planning to improve the situation.

The DCCT trial was an intervention trial, and half of
the volunteers were asked to take more frequent
insulin and monitor their blood sugar levels more
often with the goal of achieving a hemoglobin Alc
(HbAlc) level of around 6%. The conventional
group had levels of about 9% at the end of the
study, while the intensive group had lowered their
AI1C levels to an average of 7.4 % (2).

MATERIALS AND METHODS

A cross sectional study was conducted by selecting
diabetic patients randomly from Kirkuk General
Hospital, Azadi General Hospital, and a private
clinic. Both types one and two diabetes mellitus
patients were included. Sixty-four patients over 4
months period were enrolled.

Inclusion criteria

Each diabetic patient who attended in Kirkuk
General Hospital, Azadi General Hospital, visited
the consultation clinic during the period from May
to August 2000 and accepted participation in the
study.

Exclusion criteria

Patients were prepared before full assessment. Cases
with evidence by ECGs or history of ischemic heart
disease were excluded from the statistics concerned
percentage of patients reached control in lipid tests
(American heart association gives different lipid
levels targets in cases of ischemic heart disease).

The patients were evaluated regarding to
biochemical investigations (Blood urea, serum
creatinine, random blood sugar, fasting blood sugar
and lipid profile (using spectrophotometer for
chemical tests), HbAlc plus physical examination.

They were also evaluated regarding to body
building (body mass index was used and a cut point
of 25 was used to discriminate between obese and
non-obese), neuropathy (clinical assessment only),
retinopathy, ECGs whenever indicated, vascular
assessment and for foot disease.

HbAlc was determined by using an ion-exchange
high—performance liquid chromatography (HPLC).
Bio- Rad VARIANT Hemoglobin Alc program was
used to determine the Alc in human whole blood
for automatic and accurate separation of HbAlc.
According to the operating manual, the separation of
HbAlc was performed rapidly and precisely,
without interference from lipedema, or temperature
fluctuation.

MS office Excel 2007 was used to calculate the
statistics and create charts and graphs.

Cut points for the following were taken:

HbAlc (6% the target for the strict control in the
DCCT group, as HbAlc of 7% is the cut point
recommended by the American Diabetic
Association (3). HbAlc of 9% was the average for
the conventional group and found at the end of the
DCCT group. Fasting Blood Sugar of less than 130
mg/dl, post prandial blood sugar of less than 180
mg/dl, LDL of less than 100 mg/dl, HDL of more
than 40 mg/dl for males, more than 50 mg/dl for
females. Triglyceride of less than 150 mg/dl, all
were adapted from The American Diabetic
Association (4).

Chi square test was used with P value of 0.05 for the
association of HbAlc of 9% as a cut point with type
of medication (Diet only versus insulin users).

RESULTS

A total of 64 diabetic patients were enrolled over
around four months period. Sex distribution was
54% male and 46% females. Age distribution was:
Maximum 76 years; minimum 14 years and mean=
47 years, with SD =13.

Twenty-two percent of the patients enrolled were on
no treatment of any kind, 12% were using insulin,
42% of them were using oral hypoglycemic agents
of different types, 22% were on diet alone and 2 %
were on mixed treatment of both insulin and oral
hypoglycemic agents (figure 1). Fifty-four percent
of the patients did not try diet therapy at the time of
the study, compared to 46% attempting diet
regulation (figure 2).

The levels of HbAlc were obtained as follows:
population with less than 6%, seen in 7%. Those
with less than 7% were 10%, less than 9% displayed
in 39% and those above 9% were seen in the range
of 61% (figure 3). Concerning fasting blood sugar
reading of less than 130 mg/dl were seen in less
than 42%, and percent of patients seen with a
random blood sugar of less than 180 mg/dl were in
less than 35% (table 1).
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Treatments types

H Insulin
# OHA
1.69%
i Diet alon

# Mixed Insulin and OHA

i No treatment

Figure (1): Modalities of treatments, twenty-two percent were on no treatment of any kind. OHA (oral hypoglycemic
agents)

Figure (2): Population efforts for diet control

N, 1.00%
N :o.00%

10.00%

Wl 7.00%

HbAlc

0.00% 20.00% 40.00% 60.00% 80.00% 100.00% 120.00%

#Total ®Wlessthan9 M®lessthan?7 ™ lessthan6

Figure (3): Percent of people with HbAlc levels, less than 6, 7 and 9%. (6% target level in strict group of the DCCT
study, 7% target according to American Diabetic Association (4). 9% the average in the conventional group in the DCCT
study)



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32

Vol. 12, No.3, September 2017

9

Table (1): percentages of the biochemical tests within

the target
Test B i Percent of the tests within
accept range

<=130 o

FBS me/dl 42%
<=180 o

RBS me/dl 35%
<=100 o

LDL me/dl 47.36%
>=50 0

HDL me/dl 36%

TG <=150 61.22%

HbAlc was lowest in those with diet only (7.9 %)
and highest for those using insulin with or without
diet therapy (12.3 %) P<0.05). There was significant
association between patients using insulin and
HbAlc of more than 9% (poorly controlled)
compared to those on diet alone (P value 0.05).
Concerning lipid profile, forty-seven percent seen
with a low density lipoprotein of more than 100
mg/dl. Sixty-one percent of the male patients had
their high density lipoproteins more than 40 mg/dl,
while only 28% of females showed high density
lipoprotein above 50 mg/dl. Around sixty-one
percent of the patients studied showed a triglyceride
level of less than 150 mg/dl (table 1).

DISCUSSION

The evidence of relation between strict control of
diabetes to lower complications rate is well
observed by the results of the DCCT study and the
following studies concerned with the same aspect.
Concerning body mass index (BMI), A BMI of less
than 25 seen in 36% in our population, compared to
22% for the United States and 26% for the EU
population 2006 [BMI for the year 2000 is missing
from the cardiomonitor (5)]. Our population showed
larger percent for those having ideal and low body
weight compared to the US and EU community, this
better results may be due to the sanction, rationed
meals and prolonged working hours at those days in
Iraq.

Table (2): Body mass index Iraq, Kirkuk 2000, US 2006

and EU 2006
BMI Iraq, Kirkuk UsS EU
Less than 25 36% 22% 26%
25-Less than 30 36% 36% 44%
30 — less than 35 16% 23% 21%
35 — less than 40 8% 10.% 6%
40 and above 4% 9% 3%

When we came to the treatment modality we faced
around 22% of the patients diagnosed as diabetic
and yet did not took any medications, neither diet
regulation nor oral hypoglycemic drugs or insulin.
Most of the patients (42%) were taking oral
hypoglycemic  drugs  (mostly  glebiclemide,
metformine , gliclazide in decreasing order). Patient

managed by diet only were seen in 22%. The lack of
patient’s education and mass media focusing on
diabetes as well as the retarded medical services
during the days of sanctions on Iraq, contributed to
the bad results obtained during the year 2000.

Only 46% tried to get their diet regulated, while
other 54% did not. The larger proportion of the
patients were not interested in dietary management;
partly due to lack of clear easy and sound
information available to the patients for dietary
control. The lack of adequate number of
nutritionists and lack of contact between the diabetic
and nutritionist, contributed to this gap.

It is not a surprise to find low levels of diabetic
control parameters in our study. More than 61%
were seen exceeding 9% HbAlc level, the average
level found in the conventional group of the DCCT.
Concerning fasting blood sugar, there was around
58% exceeding 130 Mg/dl the cut point for control
of the American Diabetic Association.

The picture for the random blood sugar is not better;
less than 35% had a level of less than 180 mg/dL.

If we compare ourselves to the US and Europe for
the year 2006 things will sharply contrasted (table
2). Those with HbAlc of more than 9% were in
8.6% US and 8.13% EU for the year 2006,
compared to 61% for the community of Iraq, Kirkuk
2000 (The comparison made for the year 2006
because the study lacks readings of HbAlc for the
year 2000). The year 2000 is another year of the
international sanction on Iraq and those years
imposed great economical as well as medical
services difficulties to the Iraqis. There was
remarkable improvement in the state of glycemic
control accomplished from the year 2005 to 2006
for both the US and EU communities (for HbAlc of
less than 7%; US 38% to 46% and for the EU
community 29% to 35%) (5). This may reflect
increasing awareness of the medical stuff to the
recommendations set by authorities, in the same
manner at the year 2000 the doctors of Iraq are not
welling or not well aware of the imporetance of the
criteria set for strict control of diabetes. What made
us think in such a way study conducted by Asst.
Prof. Abbas Ali Mansour, in Al-Faiha general
hospital in Basrah, South of Iraq for the period from
January to December 2007.Showed Mean HbA1C
was 8.4 + 2 percent, with 835(23.7%) patients with
A1C less than 7% and 2688(76.3%) equal to or
more than 7 % (6). This study showed a better state
of control in Basra in the south of Iraq after seven
years from our study. Does that reflect improvement
in glycemic control in Iraq? It can be concluded that
it is difficult to say and need a large scale study
including different parts of Iraq with larger numbers
to include.

There was great economical, demographical, doctor
to patient proportion and cultural changes from the
year 2003 till now (2007) in Iraq (table 3). The
sanctions removed partially and economical
standards improved for the middle class compared
to rapid decline for those displaced, emigrated or for
those lost their breadwinner members of their
families, a lot of well qualified doctors traveled or
displaced inside Iraq, yet a good number also
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returned home from outside Iraq etc. we are really
interested in knowing the net effect on the glycemic
control after the dramatic and deep changes in Iraq.

Table (3): The percentages of the HbAlc of less than
6%, 7%, 9% and more than 9% for Iraq 2000, US 2006

and Europe 2006
HbAlc <6% <7% <9% >9%
Iraq,
Kirkuk 7% 10% 39% 61%
2000

US 2006 10.70% 50% 91.30% 8.60%

E;ggge 790% | 40.69% | 91.80% | 8.13%

The explanation for better reading of HbAlc for
those on diet alone compared to insulin users, to my
knowledge is due to the indigenous insulin secretion
which is better at the early stages of diabetes than at
the latter stages. People needed only diet therapy
had enough indigenous insulin compared to those
needed insulin at latter stages of the disease.
Concerning low density lipoproteins, we were better
at the year 2000 compared to US and EU
communities. Low density lipoproteins of less than
100 mg/dl seen in around 53% in Kirkuk, Iraq
compared to 31 % US and 15 % EU community
(table 4). If we try to explain, we will base mostly
on the sanctions imposed upon Iraqi population at
those hard days. Oil as well as other food stuffs
were rationed and supplied by coupons per capita.
Both oil and sugar were expensive and the later was
forbidden from use in sweets and bakeries by law.
Rationed food as well as long heavy working hours
for most of Iraqis with the lower body mass index,
probably played the major role for this result.

What is noticeable in the same table is the marked
improvement for the US community for the year
2006 compared to the year 2005, the percent of
those reached a target of less than 100 mg/dl
increased from 31% to 50 % (5). This improvement
which can be due to better education, life style
modifications and probably more intensive
treatment.

Table (4): Mean low density lipoprotein (LDL) for
Iraq, Kirkuk 2000, US and EU for 2000 and 2006

Mean LDL < Mean LDL <100
100mg/dl. Year 2000 mg/dl year 2006.
Ira% 0,
Kirkuk >3 % ]
UsS 31 % 50 %
EU 15 % 31.25%

Around 61% seen having Triglyceride level of less
than 150 mg/dl. This goes with a figure from the
annual review of diabetes 2006, which states that
“Overall, 30-40% of patients with diabetes have
triglyceride levels > 200 mg/dl, and 10% have
triglycerides > 400 mg/dl (7). Average 36% of the
patients had high density lipoprotein level more than
50 mg/dl.

CONCLUSIONS

1. Campaigns held yearly like the day of
diabetes, during which intensive, accurate
and simple, are considered easy methods
to comprehend information  being
conducted to large proportion of the
diabetic population may improve the
situation from the patient’s side.

2. Activation of the diabetic clinics with
focusing on education and supporting
those clinics with adequate numbers of
dietitians, those clinics may need to be
supported by adequate numbers of well-
trained stuffs, who spend time in teaching
patients.

3. Increasing the number of the diabetic
clinics may decrease the load on the team
and encourage patients to come and
cooperate.
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ABSTRACT

The different pharmaceutical dosage form may have exposed to microorganisms during manufacturing, especially
non-sterile dosage forms such as creams, lotions,eye drops, capsule, gel and tablets. The goal of the current study
was to investigate the spoilage of none-sterile pharmaceutical dosage form and the efficacy of preservatives during
shelf-live and after the expiry date.

One hundred and three samples of different pharmaceuticals dosage forms purchased randomly from different
pharmacies in Amman, Jordan. Two culture media were used; Soybean-casein Digest agar (SCD) and Sabouraud
Dextrose agar (SDA) medium to excluded aerobic, mold and yeast microorganisms respectively. Bioburden test
carried out according to USP chapters 61 and 62 to determine the microbial limits. The antimicrobial effectiveness
test was used to estimate the preservatives efficacy according to guideline USP chapter 51.

Microbial identification was done depending on two methods; phenotypic characterization and Remel RapID ™
systems. Out of 103 various dosage forms (Tablets, capsules, syrups, eye drops, Gels and cream), 61 samples
contained microbial limits range between 1X10> — 8X10> CFU/ml (The acceptable microbial limits must be less
than 100CFU/ml). Objectionable organisms like; Pseudomonas aeroginosa, E.coli, Staphylococcus aureus,
Klebsiella species, Salmonella species and C.kursi were detected.

Most expired tablets and capsules dosage form, which does not contain preservatives, were contaminated with
microorganisms higher than acceptable microbial level limits, in contrast to the non-expired tablets and capsule
that contain alow level of microorganisms at anacceptable value. Samples do not contain apreservative that shows
ahigh level of microbial contamination, in the other hand expired syrup that contains preservative were
contaminated too. Most eyes drop samples that contain benzalkonium chloride (BKC) as apreservative that does
not have the ability to inhibit microorganisms. All samples (expired or not) contains BKC or Cetyl
pyridiniumchloride(CPC) were found to harbor ahigh level of microorganisms, where are samples contains
butylated hydroxyl toluene (BHT) and Methyl paraben (MP) were inhibited the growth of microorganisms during
shelf-life. Cream samples that contain two kinds of preservatives, have acceptable microbial limits in nearly
manufactured samples and have high microbial limits in expired samples. On other hands, 9 ointment samples that
do not contain preservative were contaminated with high level of microorganisms when they are expired.This
study concluded that the preservatives added to non-sterile pharmaceutical forms must be rechecked during the
shelf-life of the drug.

Keywords: non-sterile pharmaceutical form, shelf-life, microbial limit, anti-microbial effectiveness test
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INTRODUCTION

Shelf life of pharmaceutical drugs can be defined as
the time period during which excipients, APIs, and
drug products are expected to remain within
approved shelf life specification (1,2) and stored of
drug product under certain conditions, is expected to
remain stable, at least 90% of its labeled potency
(2,3). Since the true shelf-life of a drug product is
typically unknown, it has to be estimated based on
assay results of the drug characteristic from a stability
study usually conducted during the process of drug
development (3). FDA requires that drug companies
determine a time limit to which they can guarantee
the full potency and safety of medications (2). This
time limit called drug expiration dates and expiration
date indicate the date at which the drug's potency
begins to diminish.

Shelf life of pharmaceutical drugs can be defined as
the time period during which excipients, APIs, and
drug products are expected to remain within
approved shelf life specification (1,2), and stored of
drug product under certain conditions, is expected to
remain stable, at least 90% of its labeled potency
(2,3). Since the true shelf-life of a drug product is
typically unknown, it has to be estimated based on
assay results of the drug characteristic from a stability
study usually conducted during the process of drug
development (3).FDA requires that drug companies
determine a time limit to which they can guarantee
the full potency and safety of medications (2). This
time limit called drug expiration dates and expiration
date indicate the date at which the drug's potency
begins to diminish.

MATERIALS AND METHODS

Samples

A total of 102 samples of different pharmaceuticals
dosage forms, purchased randomly from different
pharmacies in Amman, Jordan The samples included
30 tablets (A 1-30), 15 Capsules (B 1-15), 15 syrups
(C 1-15), 15 Eye drops (D 1-15), 12 Gels (E 1-12), 6
Creams (F 1-6) and 9 ointment samples (G 1-9)
dosage forms. Syrups, Gels, creams and eye drops
contain preservatives, while other dosage forms were
not and some of them nearly manufactured, nearly
expired and expired.

Media

Soybean-casein digest agar (SCD) was used for
cultivation of aerobic microorganisms, and sabouraud
dextrose agar (SDA) medium was used for
cultivation of mold and yeast. Culture media were
prepared as directed by the manufacture instructions

(C

Sample preparation

Bioburden test carried out according to USP chapters
61 and 62 guidelines to determine the microbial load.
The USP provides recommendations for dissolving or
suspending the product so that a homogeneous
sample was achieved (5,6).All samples prepared
under septic techniques using sterile materials. One

gram of cream, ointment and Gels were added to the
stock solution (0.25% of tween 80 and 4 ml of ringer
solution) that complete to 10 ml to make 1:10
dilution.The prepared test tubes put in water bath at
40°C for 5 minutes to dissolved or homogenous these
contents. For tablets and capsules, 10 gm were
dissolved in 90 ml of suitable media (1:10 dilution).
10 ml of syrup samples were added to 90 ml of
diluents (6,7).

Culturing of samples

A 0.1 ml of sample was streaked on the surface of
trypticase Soy Agar (TSA) and Sabouraud dextrose
agar (SDA) media in duplicate. Culturing samples,
TSA media plates were incubated at 35°C for 3-5
days, media were used for isolation of aerobic
bacteria, while SDA media plates were incubated at
25°C for 5-7 days, media were used for isolation of
fungi such as mold and yeast . Colonies observed on
the streaking lines (used streaking plate method)
indicated the presence of microorganisms (Figure 1)

®).

Step 1: 10g or 10mL of product + 90mL of diluent (1:10 dilution). Mix well, ‘

Step 2: Pipet aliquots into Petri dishes

(7 |Step 3: Add molten agar

mL 1mL
1mL \
SDA

SCD

SCD SDA
\/ \/ Step 4: Incubate plates

Invert and incubate SCD Invert and incubate SDA
at30-35Clor3-5days  at 20-25°C for 5-7 days

Step 5: Remove plates from incubation; count colonies

Figure (1): TAMC and TYMC in streak —plate method (7)

Phenotypic characterization of isolates

Bacterial isolates were subsequently tested using
Gram stain. Identification of fungi was based on
colonial morphology and microscopy by use the
fungal stain (lacto phenol -blue solution).

Potassium hydroxide test was used to distinguish
between Gram negative and positive bacteria (8,9).
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Identification by Remel RapID ™ system

Remel RapID systems (Thermo Fisher Scientific,
USA) were used to identified Staphylococcus
species, Enterobacteriaceae species and yeast species

(10).

Identification of fungi

Fungi were identified by microbiological features
using lacto- phenol blue stain. A loop of fungi colony
is suspended in 2 drops of fungal stain on a slide,
then it's covered by cover slide and examined under
microscope at 40X. The microscopic results were
identified according to atlas of fungi (11).

Anti microbial effectiveness test procedure

Pharmaceutical samples that contained preservatives
and showed number of microorganisms above the
microbial limits were subjected to AET. Known
preservative Benzalkonium chloride (BKC) was used
as positive control at concentration 0.01%, and
treated by the same manner. Microorganisms were
cultured on a surface of solid agar. Bacteria were
cultured on nutrient agar, while fungi and yeast on
SDA. Inoculums' of microorganism were prepared by

using 10 ml sterile normal saline by wash the growth
surface, the washing fluid was collected insterile
tubes, sufficient sterile saline was added to obtain a
microbial count of about 1 x 10° cfu/ml as compare
to standard McFarland tubes (4). Test
microorganisms used for challenge were: Escherichia
coli (ATCC No. 8739) Pseudomonas aeruginosa
(ATCC No. 9027), Staphylococcus aureus (ATCC
No. 6538) and Aspergillus spp. (local isolate).
Samples were divided into test tubes. A 1g of sample
added to 4 ml of ringer solution +0.25%o0f tween 80
then complete to 10 ml. Ten milliliter or grams taken
from liquid or solid dosage forms, dissolved in 90 ml
of diluents to obtained 10% dilution. Test tubes were
inoculated with 0.lml of each microorganism
inoculums prepared previously. Inoculated test tubes
were incubated at 25° C. Sample test tubes were
sampled at the appropriate intervals specified. Any
visual changes observed in appearance of tested
samples were recorded at these intervals. plate-count
procedure was used to determine the number of CFU
/ ml or g present in each plate and then 0.1 ml of last
dilution is streaked over NA and incubated at 37°C
for seven days (Figure 2).

1T/
1P CFL ’fﬂ‘ Incubate
i . .
Eachof five . nucrobial ,
challenge Sll.‘i[)»‘."l’lﬁjm‘l N hi‘llll]lll: at 7 l.li"lf.'E-
]ﬂiCL‘ﬂGI‘g&iliSt‘ﬂS I .___.--"-:r I -I' d-“}"H--. ll l]ll}'ﬁ.
- 3 bactena, 28 davs

2 fungi

Plate in growth

| 0-fold seral
dilutions

STV IVOLS

e — ——
.-_}'_ i o
a -:_"__ e o

agar to count

Determine Log Reduction |

> {log value of inoculum) -

= {log value of survivors at
the time point)

Figure (2): plate-count procedure

Interpretation of results

Results were reported according to criteria for tested
microorganisms, for bacteria should be not less than
2 Log reductions from initial calculated count at 14
days, and no increase from 14 days count at 28 days.
For yeast; no increase from initial calculated count
at 14 and 28 days (USP chapter 51)(6).

Determination of log reduction

Log reduction =Log value of inoculum —Log value of survivor.

Statistical analysis

Data were processed and analyzed according to one-
way Anova statistical analysis method and by use
scheff’s test (12). One-way Anova was used to test
differences in microbial limits due to expiration date
for all sample types. And calculate F value by using
scheff’s test to fined significant differences in

To calculate the log reduction at 7, 14, and 28 days microbial limits due to expiration date.

following equation was applied:
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RESULTS

Bioburden tests: Out of 102 various dosage forms;
20 tablets, 8 capsules, 8 syrups, 11 eye drops, 8 gels
6 cream samples were found harbored contaminated
microorganisms more than accepted limits. The value
of contaminated microorganisms range between
1X10% — 8X10? CFU/ml. Accepted limits should be
less than 100 CFU/ml. Table (1) reveals the
microbial count of tablet’s dosage form. Out of 30
samples, 20 were valid and the other 10 were
expired. Nine samples of expired tablets were found

to have microbial count higher than acceptable value,
while only 8 samples of valid tablets sample were
containing microorganisms above the microbial
limits. Table (2) shows the results for capsules, only
2 out of 10 valid samples were contaminated (5x10°
CFU/g), and 4 out of 5 expired samples were
harbored microbial count range from 5x10> CFU/g to
20x10*> CFU/g. Syrup dosage forms were
contaminated also either they contain sodium
benzoate as preservatives or not. Three valid and 4
expired syrup samples were contained microbial
count between 5x10%- 11x10°CFU/g (table 3).

Table (1): The microbial count for tablets dosage form

L 1x10’ 5x10’ 6.5x10° 7.5 x10° .
Validity | Total number | <100 CFU/g CFU/g CFU/g CFU/g CFU/g Preservatives
Valid 20 12 2 6 - - No
Expired 10 1 - 5 2 2 No
Total 30 13 2 11 2 2
Table (2): The microbial count for capsules dosage form
. 5x10’ 7x10’ ) 20 x10° .
Validity | Total number | <100 CFU/g CFU/g CFU/g 11x10° CFU/g CFU/g Preservatives
Valid 10 8 2 - - - No
Expired 5 1 - 1 2 1 No
Total 15 9 2 1 2 1
Table (3): The microbial count for syrups dosage form
. 5x10’ 7x10’ ) 20 x10° .
Validity | Total number | <100 CFU/g CFU/g CFU/g 11x10° CFU/g CFU/g Preservatives
Valid 10 6+1* 1* 1* 1* - No/SB*
Expired 5 1 - 2%+1 1 - No/SB*
Total 15 8 1 4 2

*contains preservative /SB: sodium benzoate

Most eye drops dosage forms must contain
preservatives. Samples investigated in this study
contained Benzalkonium Chloride and Thiomersal.
Five valid and 4 expired eye drops dosage forms
containing Benzalkonium chloride as preservative

were contained with microbes above the acceptable
value. On other hand the eye drops containing
thiomersal were nit contaminated (Table 4).

Table (4): The microbial count for eye drops dosage form

2 2 2
Validity | Total number | <100 CFU/g gﬁjo/g g:%o/g 11x10 CFU/g ZCOF’;}/(; Preservatives
Valid 10 3+2%* 3 1 1 BZ, TH*
Expired 5 1* - 2 1 1 BZ, TH*
Total 15 6 3 3 2 1

BZ=Benzalkonium chloride / TH*= Thiomersal

Twelve gels samples, each three samples contained
either one of Benzalkonium chloride, Cetyl

pyridinium chloride, Butylated hydroxytoluene or
methyl parapen (table 5).



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.3, September 2017

15

Table (5): The microbial count for gel dosage form

2 2 2
Validity | Total number | <100 CFU/g g;ﬂ’/g g;f,g’/g 11x102 CFU/g ZCOF’;}/Og Preservatives
Valid 2 2 BZ
Expired 1 1 BZ
Valid 2 2 CP
Expired 1 1 CP
Valid 2 2 BH
Expired 1 1 BH
Valid 2 2 MP
Expired 1 1 MP
Total 12 1 5 1 1 1

BZ= Benzalkonium Chloride, CP= Cetyl pyridinium, BH= Butylated Hydroxytoluene, MP=Methylparaben

Out of fifteen samples of ointment dosage forms, ten
samples contained both Benzalkonium chloride and
thiomersal preservatives, and were valid, while the

rest 5 samples were expired containing same (table
6).

Table (6): The microbial count for ointment dosage form

2 2 2
Validity | Total number | <100 CFU/g gﬁjo/g (Zﬁjolg 11x10> CFU/g ?F’;}/(:g Preservatives
Valid 10 3+2% 3 1 1 BZ, TH*
Expired 5 1* - 2 1 1 BZ, TH*
Total 15 6 3 3 2 1

BZ=Benzalkonium chloride / TH*= Thiomersal

Identification of contaminated microorganisms:
Microbial identification was identified depend on two
methods; phenotypic characterization and Remel
RapID ™ systems. Various kinds of microorganisms
were recovered from samples contaminated. tablets'
contaminated with: S.aureus, Candida
parapsilosis,Candida glabrata, Proteus mirabilias,
Salmonella species and Enterococcus faecalis, while
syrups were contaminated with K.pneumoniae, E.coli

and Candida krusi. On the other hand, eye drops
were contaminated with Staphylococcus aureus,
K.pneumoniae, E. faecalis, Ps.aeroginosa and
Candida krusi (table 7).

Creams and ointments were contaminated with
Candida krusi and Salmonella species. Indeed, gels
were contaminated with the Proteus mirabilis,
S.aureus and E. faecalis (table 7).

Table (7): Identification of microorganisms isolated from different dosage forms

Dosage forms Dosage code Microorganisms identification
A2 ,A4,A22,A25 Staphylococcus aureus
Tablets Al3, Al6 Salmonella species
A7, A10 Candida parapsilosis, Candida glabrata
Al9 Proteus mirabilis
Bl1, B13 Proteus mirabilis
Capsules B7 Staphylococcus aureus
B10 Enterococcus faecalis
Cl Staphylococcus aureus, Klibsiella pneumoniea
Syryps C4 Escherichia coli
C7, C10 Candida krusi
D1 Staphylococcus aureus, Klibsiella pneumoniea
D4 Enterococcus faecalis
Eye drops D5 Escherichia coli
D10,11 Pseudomonas aeroginosa
D13 Candida krusi
Gels E4,5 Staphylococcus aureus
E10 Enterococcus faecalis
Creams F1,4 Candida krusi
Ointments Gl Salmonella species
G4 Candida krusi
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Relationships between expiration date and
microbial contaminations: Results showed that
most expired tablets and capsules dosage form,
which did not contain preservatives were
contaminated with microorganisms higher than
microbial level limits in contrast to the non-expired
tablets and capsules which contained low level of
microorganisms and were at acceptable level. Nine
syrup samples contained sodium benzoate as
preservatives, while the other 6 samples did not.
Samples did not contain preservatives showed high
level of microbial contamination. On the other hands,
expired syrups contained preservative were
contaminated too. Most eye drops samples contained
benzalkonium chloride (BKC) that did not have the
ability to inhibit microorganisms, especially expired
samples, while the 3 samples that contained
thiomersal did not show microbial level. Four
preservatives were found in 12 gel samples, namely:
benzalkonium chloride (BKC), cetylpridinium
chloride (CPC), butylated hydroxyl toluene (BHT),

and Methylparaben (MB). All samples (expired or
not) contained BKC or CPC were rejected, because
they contained high levels of microorganisms, while
samples contained BHT and MB inhibited the growth
of microorganisms, except for non-expired samples.
Cream samples contained two kinds of preservatives,
have acceptable microbial limits in nearly
manufactured samples, but not in expired samples.
On the other hand, 9 ointment samples did not
contain preservatives, and the expired samples
contained non-acceptable level of microorganisms.

Statistical analysis: One-way anova test was used to
test differences in microbial limits due to expiration
date for tablets.It was found that calculated F value
was significant at 0.05 levels, which mean there were
significant differences in microbial limits due to
expiration date. By using scheffe test, it was found
that these differences tent to increase toward fresh
samples as shown in the figure (3).

15

Mean microbial

0=

T
expired

nearly fresh

expiration

Figure (3): statistical analysis of comparable results between valid (fresh and nearly expired) and expired dosage forms
used in this study

Efficacy of preservatives presence in syrups:
Three groups of syrup samples were studied: syrups
without preservatives, syrups with preservatives
contaminated and not contaminated  with
microorganisms. BKC was used as control for
experiments. Table (8) shows the results of the
experiments. Sample coded C10 with preservative
and showed bacterial contamination did not have the
ability to reduce the number of inoculated
microorganisms, in contrast to sample C11 which
had preservative and did not show microbial
contamination, also reduced the number of
inoculated organisms. Syrup sample that did not
contain preservatives and had microbial

contamination did not have the ability to reduce the
inoculated organisms. BKC reduced all bacteria
inoculated with specific bacteria presences (table 8).



International Journal for Sciences and Technology / ICV: 63.75 - SJIF: 4.487 — GIF: 0.81 — SAIF: 4.32 Vol. 12, No.3, September 2017

17

Table (8): Efficacy of preservative as antimicrobial syrups used in the study

Sample no. Contamination Inoculums 7 days 14 days 28 days
E.coli

C10 + 106 NR NR NR
Cl1 - 106 4 2 0
C3 + 106 NR NR NR

BKC - 106 4 2 0

Staph. aureus

C10 + 106 NR NR NR
Cl1 - 106 3 2 1
C3 + 106 NR NR NR

BKC - 106 3 2 1

Pseudo.

C10 + 106 NR NR NR
Cl1 - 106 NR NR NR
C3 + 106 NR NR NR

BKC - 106 1 1 1

Aspargillus

C10 + 106 1 NR NR
Cl1 - 106 4 2 0
C3 + 106 1 NR NR

BKC - 106 3 2 1

*NR: no reduction, += contamination, -=No contamination BKC= benzalkonium chloride C10= syrup with preservative and
contaminated, C11=syrup contain preservative and not contaminated, C3-syrup w/o preservative

DISCUSSION

The hypothesis of this study was to investigate the
relationships between expiration date and microbial
contamination which depend upon two factors, the
presence of preservatives and stability during
storage (shelf life). To approach the goal of study,
102 pharmaceutical dosage forms were collected
from different pharmacies in Amman/ Jordan. These
drugs representated of valid (early manufacture,
nearly expired), and expired drugs. Some of these
drugs contained preservatives and the others did not.
Two guidelines procedures - namely USP chapters
61 and 51- were used to determine the bioburden
and the efficacy of preservatives presences in
samples used in this study. Shelf life of product was
determined in relation to a chosen storage
conditions because the proper storage condition of
medications may help to achieve their shelf life
(1,2,3). In other word, improper storage conditions
could enhance the growth of microorganisms. This
study revealed that mesophilic aerobic bacteria and
fungi were isolated from studied samples, because
all tested drug samples were stored under room
temperature and that temperature was suitable for
growing of microorganisms if the drug has been
contaminated during process of production. Some
companies use induction sealing and
vacuum/oxygen-barrier pouches to assist in the
extension of the shelf life of their products, where
oxygen causes the loss (2). Contamination of
pharmaceutical products might lead to a lot of
damage, spoilage and sometimes may not be
anything at all (2). For example; spores of the mucor
might be presented in dormant form and never
produce spoilage of product and will not harm the
patient who consumes it. Some samples were found
contaminated with saprophytic fungi, but on the
other salmonella species was also contaminated

tablets' and remained viable, not growing in the
tablets', because tablets does not support the growth
of salmonella species, Salmonella enters to the drug
product, it may not cause visible damage but would
cause serious health hazard to the consumers. The
contaminations occur in ophthalmic preparation it
can be very serious in its effect, since Pseudomonas
aeroginosa were isolated from eye drops and reports
mentioned that these bacteria may cause blindness
(12,13). In the most cases, the contamination of non
-sterile drug product lead to general spoilage such as
discoloration, breakdown of emulsion and
production of gas and other odors and in some cases
the active substance was destroyed without any
outward signs and may lead to serious problem
especially life saving drug (13). Antimicrobial
preservatives are added to sterile drug products for
the purpose of inhibiting and/or killing the growth
of microorganisms that may have been inadvertently
introduced during manufacturing or multiple
withdrawals of the product from its container. The
ability of these antimicrobial preservatives to inhibit
or kill microorganisms in drug formulations is
evaluated using AETs. The antimicrobial
effectiveness test, also known as the preservative
effectiveness test, is a compendial test performed
during formulation development and stability testing
of a parenteral drug product intended as a multi-
dose product. The test procedures and acceptance
criteria are described in the three major compendia.
(14).

Results also revealed that there is high level of
microbial contamination in the expired drugs on one
hand, and a drug does not contain preservatives on
other hands. Geyer et al (15) concluded that there
was a clear correlation between medication
contaminated and duration of use (for example, 19%
at <4 weeks, 40% at >12 weeks), after their small
pilot experiment investigated the contamination of
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domiciliary 'in use' eye drops at 1 month. That ran in
use expiration date is essential to reduce microbial
contamination of eye drops .To revealed the role of
preservatives as antimicrobial agents that prevent
microbial contamination especially in non-sterile
dosage forms, AET was used. Syrups were chosen
because some samples contain preservative others
were not, and both samples shows high level of
microbial contaminations. Results show that there is
relationship between expiration date and microbial
contamination. If the product has an acceptable
range for the preservative, and it is intended to be
within this range during the normal shelf-life of the
product, then the firm should perform the AET at
the higher range of preservative as well as the lower
range to demonstrate that the AET will pass (i.e.,
across the range of preservative that is expected to
be found in the product). This is normally done as
part of the product's stability program. Without this
data, it is difficult to know whether the product have
antimicrobial effectiveness over the shelf life of the
product (15,16). Brute manufactured lots, which
contain the upper range of preservative, would be
subject to the AET. Then, at least the final stability
testing point, where would expect the level of
preservative to be at its lowest within the acceptable
range, would be tested (17). This is one of a major
finding in this study that the drugs used which
manufactured recently, contain higher level of
preservative, in contrast to nearly expired or expired
drugs, which supposed to have lower level of
preservatives. Even if a preservative was known to
be efficacious, it is still important to consider its
potential interactions with the preparation. The API
and the formulation into which the preservative is
incorporated can decrease, or possibly increase, the
preservative's  efficacy. For example, the
preservative may react with the formulation in such
a way that it reduces the concentration over time or
renders it unavailable to interact with the
microorganisms. Both instances could result in
contamination being uncontrolled (9). This will
demonstrate that the AET will pass across the
acceptable range of preservative levels. But fair
warning: many companies have performed
accelerated stability studies (e.g., 40 deg C) and
used these exposed lots of product to conduct AET
at time points much earlier than if they stored the
drugs at room temperature and performed the testing
at the end of shelf life. This strategy can be used to
get some idea of long-term stability and
antimicrobial effectiveness; however, the
accelerated lots may not be indicative of the
performance of the product stored at RT. The later
was another limitation of this study, because all
samples used in this study were stored at room
temperature, andthere was no change to perform the
accelerated stability. This is
normally done as part of the product's stability
program. Recently manufactured lots, which we
would expect to contain the upper range of
preservative, would be subject to the AET. Then, at
least the final stability testing point, where we

would expect the level of preservative to be at its
lowest within the acceptable range, would be tested.
This will demonstrate that the AET will pass cross
the acceptable range of preservative levels.But
unfortunately, that was not true, same batch with
similar preservative and nearly same expired dates
were contaminated with microorganisms (5,8,13).
As for Microbial Limits testing and the
concentration of preservative, this would depend on
when you are performing the MLT and for what
purpose (e.g., release testing of manufactured
batches of non-sterile product, which would
probably represent product at the higher
preservative concentration.
This study also cleared the role of preservatives as
antimicrobial agents. Syrup sample were chosen as a
model for this experiment, because some syrup
sample contain preservatives, while others were not.
Benzalkonium chloride was used as positive control.
The preservatives in the syrup sample does not have
the ability to prevent the challenged by specific
microorganisms used in EAT, while BKC inhibit all
challenged microorganism. Kasai et al (16)
indicated that NP is as effective as latanoprost with
Benzalkonium, and is more likely to maintain ocular
surface health than latanoprost with Benzalkonium.

CONCLUSION

The presences of objectionable organisms like
Pseudomonas aeroginosa, E.coli, Staphylococcus
auerus, Kelebsilla species, Salmonella species and
C.kursi must be avoided by septic condition and
good manufacturing process during manufacturing
of these drugs. This did not mean that other detected
microorganisms were not significant.
Pharmaceutical drugs regard spoiled if there is high
level of opportunistic and low level of pathogenic
microorganisms.

Most expired samples contained microbial growth
more than the accepted level compared to other
samples and the preservatives employed in most
tubes used in this study, did not posses adequate to
brought about acceptable low level of microbial
contamination as demanded by regulatory bodies.
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Phenotypic investigation of some pathogenic characters in Shigella isolates

Hager A. Shareef and Sara S. Ghareeb

Dept. of Biology / College of Education for Pure Sciences / University of Kirkuk / Republic of Iraq

ABSTRACT

Infections by Shigella species are important causes of intestinal diarrhea in developing countries. Shigella causes
diseases ranging from diarrhea to bacillary dysentery. The current study was conducted to investigate some
pathogenic characters performed by shigella isolates such as type-1 fimbriac and their ability to adhere to the
human buccal cavity epithelial cells. Three Shigella local isolates -S.flexneri and S.sonni- were selected to study
the presence of fimbriae and attachment to epithelial cells. It was observed that only Sh.flexneria-1 possess type-1
fimbriae and it had higher adhesion rate. Plasmid responsible for the invasion was detected by Congo red binding
for both species- Sh.flexneri and Sh.sonnei-. Enzymatic activities of isolates were also studied. The results revealed
that the isolates cannot produce lipase, lecithinase, and DNase, while it produces Beta -lactamase and
siderophores. This study concluded the importance of shigellosis for further studies.
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Resistance of fresh Gram negative isolates to beta lactam antibacterial from

Kirkuk hospitals

Salah S. Zain Al-Abdeen (1) Nada E. Abd Al-Wahab (2) and Husain F. Hassan (2)

(1) Dept. of Biology/ College of Education for Pure Sciences / University of Kirkuk (2) Dept. of
Biology/ College of Sciences / University of Kirkuk / Republic of Iraq

ABSTRACT

Beta-lactam antibacterial agents contain a Beta-lactam ring in its structure, which responsible for inhibiting the
peptidoglycan layer in bacterial cell wall. Some Gram-negative bacteria were susceptible, while others were
resistant. The aim of this study was to investigate newly Gram-negative isolates isolated in recent years and was
resistant to Beta-lactam antibiotics. One hundred and eighty-eight samples were collected from fresh specimens of
urine, faces and blood and cultured on MacConkey Agar. Bacterial colonies were identified according to
convential methods and by API -20E. Thirteen beta lactam antibiotics discs were used to determine the
susceptibility or resistance. Results shows that 29 E.coli , 24 klebsiell spp , 10 proteus spp , and (8) pseudomonas
aeruginosa were identified. The results showed appearance of absolute multiple antibiotics resistance to a number
of beta lactam antibiotics whereas absolute sensitivity appeared to some beta lactam antibiotics, E.coli and
Klebsiella pneumoniae showed absolute sensitivity to Meropenem , Klebsiella oxytoca and Proteus spp showed
absolute sensitivity to Meropenem and Imipenem while pseudomonas aeruginosa showed absolute sensitivity to
Imipenem and Ceftazidim .The results showed that the two carbapenemes (Meropenem and Imipenem) and
Ceftazidime were the beast Beta lactam antibiotics used in this study.
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Response of Mathiola Mathiola incana L. to spraying with Fenugreek seed
extract (Trigonellafoenum- graecum L.) and Boric acid in growth and flowering

parameters

Mushtaq T. H. Al- Zurfi (1) , Jamal A. Abbass (1), Ameer Abdul Akowa Hassan (2) and
Mustafa M. Ibrahim (1)

(1) Dept. of Horticulture and Landscape Design /Faculty of Agriculture / University of Kufa (2)
Faculty of Physical Planning / University of Kufa / Republic of Iraq

ABSTRACT

An experiment was conducted at the nursery of faculty of agriculture , University of Kufa, during the growing
season 2012 — 2013 to study the effect of spraying Fenugreek seed extract (Trigonellafoenum- graecum L.) and
Boric acid on growth and flowering parameters of Mathiola . Experiment was adopted a Randomized Complete
Block Design (R.C.B.D) with three replicates: First three concentrations of Fenugreek seed extract i. e. (0, 2 and
4) ml.L"". Second three concentrations of Boric acid H;PO, i.e. (0, 15 and 30) mg.L‘l. Means were compared by
using Least Significant Differences (L.S.D) test at a probability of 0.05.

Results showed that spraying Fenugreek seed extract at a concentration 4 ml.L™ or Boric at a concentration
30mg.L"! increased significantly the growth parameters (plant height, number of leaves, stem diameter, shoots dry
weight, content of total chlorophyll and total soluble carbohydrates in leaves, number of main roots, roots dry
weight). Flowering parameters( number of inflorescence and floret per inflorescence, diameter of floret,
inflorescence stalk length and floret dry weight compared to control treatment which gave the least values.

Results also showed that: spraying with liquorice roots extract at 4 mlI" and vitamin C at 50 mg.I"" increased
significantly vegetative and roots growth parameters (plant height, number of leaves, shoots dry weight, total
content of chlorophyll, soluble carbohydrates, number of main roots and roots dry weight) and flowering
parameters: number of inflorescence per plant to 8.33 and floret per inflorescence to 43.67 and floret diameters to
2.73 and inflorescence stalk diameter to 31.17cm and florets dry weight to 2.74, compared to the control which
gave the lowest vales (3.00 inflorescence. plant™', 23.33 floret. inflorescence™’, 1.13cm and 1.22gm).
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Preparation and characterization of copper(Il) complexes with mixed ligands,

laser irradiation and their antibacterial and antifungal activities

Rana R. A. Al- Bustani and Zuhoor F. D. Al- Taei

Dept. of Chemistry/ College of Education for Pure Sciences/ University of Mosul /Republic of Iraq

ABSTRACT

The ligands isatinazine (IAH,), benzilthiosemicarbazonebenzelidene (BtscbH), benzilthiosemi-carbazone-ortho-
hydroxybenzelidene (BtscoH,) ,Benzilthiosemicarbazone-meta-hydroxybenzelidene (BtscmH,), Benzilthiosemicarbazone-para-
hydroxybenzelidene (BtscpH,), and their new copper (II) complexes have been prepared using classical and microwave heating
methods. The compounds have been characterized using analytical and physical methods. The effect of laser have been studied
on solid ligands and complexes. The biological activity of the ligands and all the complexes have been evaluated by agar plate
diffusion techniques against pathogenic bacterial strains (Staphylococcus aureus, pseudomonas aeruginosa, Proteus mirabilis
and Escherichia coli.

The above ligands formed ionic complexes having general formulae [Cu(IAH,)(LH;)]COs5 in neutral (or slightly acidic) medium.
whereas, neutral complexes of the general formula [Cu(IAH)(LH;.,)] in basic medium have been resulted {where LH=BtscbH,
BtscoH,, BtscmH, or BtscpH, ligands; LH; ;= deprotonated LH; ligand; IAH= deprotonated IAH, ligand}. Accordingly, hexa-
coordinated mononuclear complexes have been investigated by this study and having distorted octahedral geometries. No laser
effect have been observed on all compounds through the results of melting or decomposition points, conductivity and electronic
spectra, this means that all the compounds were stable and were not affected by this kind of radiation. The ligands IAH,,
BtscbH, BtscmH, and the complexes (3-8, 11, 12, 14, and 15), were found to have antibactial activity against Staphylococcus
aureus. whereas, the ligands IAH, and BtscmH, were found to have antibacterial activity against Escherichia coli, while the
complex (6) was found to have antibacterial activity against pseudomonas aeruginosa. All the ligands and compounds have been
screened for antifungal activity in vitro against Aspergillus niger and Candida albicans. No effects have been observed.
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