University of Science and Technology
YEMENI JOURNAL FOR MEDICAL SCIENCES

gy http://www.med.ust.edu.ye/YIMS/

ORIGINAL ARTICLE
Conditions of Oral Mucosa due to Takhzeen al-

Qat

Ali Kaid Al-Sharabi”

" Associate Professor of Periodontology, Oral Pathology, Oral Medicine and Radiology. Faculty
of Dentistry, University of Sana’a

Correspondence address:

E-mail: dralialsharabi@gmail.com

Faculty of Dentistry, Department of Periodontology, Oral Pathology, Oral Medicine and
Radiology. University of Sana’a, Republic of Yemen

Abstract:

Takhzeen al-Qat (Qat chewing habit) in Yemen is widely spread and practiced by millions. Adverse health effects of
this habit on body systems and oral tissues have been reported.

Objective: The objective of this study was to assess the effects of Qat chewing on buccal and gingival oral mucosa
among Yemeni Qat chewers.

Methods: This was a cross-sectional study in which subjects were randomly recruited from patients attending dental
clinics in two hospitals in Sana'a, Yemen. Subjects were interviewed for chewing and smoking habits and examined
clinically for the effects of Qat chewing on buccal and gingival mucosa.

Results: A total of 650 subjects satisfied the inclusion criteria. Subjects were 515 (79.20%) males and 135 (20.80%)
females. Among these, 490 (75.38%) were Qat chewers. White patch on buccal mucosa recorded in 486 (99.7%)
among Qat chewers. White patch on gingival mucosa recorded on 442 (89.8%) among Qat chewers. Gingival
recession recorded on 370 (76.0%) among Qat chewers. Differences between chewers and non chewers were
statistically significant (p<0.05).

Conclusion: This study concluded that mucosal white lesions occurred more frequently in Yemeni Qat chewers.

Key words: Takhzeen al-Qat, Qat chewing, Khat, Adverse health effect, Buccal and gingival mucosal conditions,
Yemen.
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1. Introduction

Takhzeen al-Qat (Qat chewing) is a term
extensively used in Yemen to describe the habit of
Qat chewing (1). Qat plant identified first to belong
to the Species Catha Edulis Forsk by the European
expedition of plants origin visited Yemen in 1761
to 1763. The plant name was given in memory of
Forskal, member of the mission who died in
Yemen (2). Qat grows in some countries of East
Africa such as Ethiopia, Kenya, Tanzania,
Madagascar and South Africa. It also grows in
South Arabia, mainly in Yemen and South West
part of Saudi Arabia. In Yemen Qat use and
cultivation spread slowly over time to cover the
whole country (3). A recent survey revealed that
90% of adult men and 20% of adult women were
regular chewers (4). Also Qat consumption is
increasing in Europe and the west where emigrants
from Qat countries are living (5). The adverse
effects of this habit on different human body
systems were extensively reviewed (6-8). The
effect of Qat chewing on different oral tissues
including periodontal tissues, hard tissues of teeth,
temporomandibular joint, muscles of mastication
and salivary glands were also extensively reviewed
(9-12,1). Regarding the effects on oral mucosa,
studies available in the literature reported
inconsistent effects ranged between simple white
keratotic effects to the occurrence of oral cancers.
Tumors of the oral cavity including lower maxilla,
buccal mucosa and lateral surface of the tongue
were reported in Hodeida, Yemen (13). A study
conducted over two years period in Asir region
reported 28 head and neck cancers (14). Ten cases
were in the mouth mostly in the anterior two thirds
of the tongue and floor of the mouth. Seventeen
cases of head and neck carcinoma were diagnosed
in one year period among chronic Qat chewers in
Hajjah, Yemen (15). The previous studies did not
confound for tobacco smoking and shamma
(snuff), despite the area where the three studies

done is well known epidemic of smoking and
shamma use. On the other hand, no oral cancers
were reported by many studies (1,11,12,16-19).
Mucosal changes or some degrees of oral keratosis
found at site of chewing among 50% of Qat
chewers (12). In Kenya the association between
leukoplakia, smoking, alcohol consumption and
Qat chewing have been studied (16). Results
showed that Qat chewing was not significantly
associated with leukoplakia compared to tobacco
and alcohol consumption. In a cross sectional
hospital based study recruited 431 subjects (325
chewers and 106 non-chewers) reported buccal
and gingival white lesions among the chewers (1).
342 mild keratotic white lesions among Yemeni
Qat chewers were reported among 2500 subjects
evaluated (17). Oral white lesions reported among
Yemeni Jew male chewers (18,19). Similarly, the
histopathological studies available in the literature
did not report any leukoplakia and revealed only
changes such as acanthosis, papillomatosis, ortho-
and para-keratosis and intercellular edema (20-22).

The aim of this study was to elaborate further
on oral mucosa at Qat chewing sites among
Yemeni Qat chewers.

2. Materials and Methods

The design of the study was hospital based
cross sectional type. Inclusion criteria included;
age 18-60, Qat chewer for a minimum of 3 years
and chewed on one side of their mouths only. A
direct pre coded interview questionnaire included
detailed information about personal data, chewing
and smoking information was filled. Clinical
assessment for buccal and gingival mucosa was
done carefully. For buccal mucosa, the cheek was
reflected and the mucosa was inspected for any
changes in color (whitening, redness), changes in
texture (ulcer, erosion, vesicles) and for any other
changes or lesions. This was followed by careful
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bimanual examination to feel the mucosal surface
and to detect any underlying structure. Gingiva
was also assessed carefully by inspection for
changes in color (redness, whitening or
keratinization), texture (presence or absence of
stippling) density and level of attachment
(presence of a disease or recession). This was
followed by surface palpation and light rubbing for
the free and attached gingiva to reveal the degree
of stippling or degree of keratinization. The
examination was done at the chewing and opposite
sides among chewers and at both sides of non
chewers. All changes were recorded. Data
collected was analyzed by means of Chi square
test. Level of significance was P<0.05 and CI at
95%. Various 2x2 or contingency cross tabulation
was preformed to estimate Relative Risk (RR)
approximated by the Odds Ratio (OR).

3. Results

650 healthy Yemeni subjects (490 (75.38%)
chewers and 160 (24.62%) non chewers) were
recruited and divided into 515 (79.20%) male and
135 (20.80%) females with M/F ratio of 4:1. Their
mean age and range were 29 and 18-60
respectively. Distribution of age, sex and chewing
habit is present in table 1. Majority of subjects
378 (77.14%) chewed on their left side and 112
(22.85%) chewed on their right side. Chewing
duration ranged from 3 to 45 years and the mean
was 19 years. Frequency of chewing days/week
categorized into; 358 (73.06%) chewed every day,
and the remaining 98 (20.00%) and 34 (6.93%)
chewed 1-2 and 3-5 days/week. Average chewing
session/hours were 377 (76.93%) chewed 3-5
hours/session and the remaining 74 (15.10%) and
39 (7.95%) chewed more than 6 and 1-2
hours/session  respectively.  Information  on
cigarette and water pipe smoking are available in
tables 2 and 3. Conditions of buccal mucosa are
shown on table 4. White lesions were recorded on

486 (99.7%) subjects at chewing sites compared to
only 14 (8.5%) detected among non chewers and
the difference was statistically highly significant
(P<0.05%). Other conditions such as; red patches,
ulcer/erosion and vesicles were recorded among 12
(2.5%), 3 (0.6%) and 2 (0.3%) chewer subjects
respectively. In the same time, these conditions
was not recorded among non chewers and
differences were statistically highly significant
(P<0.05%). Conditions of gingival mucosa are
shown on table 5. White gingival lesions detected
among 442 (89.8%) subjects at chewing sites
compared to only 14 (8.5%) detected among non
chewers and the differences was statistically
highly significant (P<0.05). Gingival recession
recorded on 370 (76.0%) subject at chewing sites
compared to 13 (7.5%) among non chewers, and
the difference was statistically highly significant
(P<0.05). Red patch recorded on only 26 (5.2%)
subjects at chewing sites compared to nothing
among non chewers with statistically highly
significant difference (P<0.05).

Table 1. Distributions of age, sex and chewing habit among study
subjects

Age Chewers [Non chewers P
groups
bl F bl F
18-27  64{16.4%) 16(16.0%) 20{16.0%)  10{28.3%)
1§-37 10B(17.8%) 36(36.0%) 30{14.0%) B(21.9%)
3547 L10(2B.1%) 29029.0%)  40{32.0%) T(20.0%) <05
4§-57  BL{20.8%) 1L{11.0%)  21&(20.8%) B(21.9%)

S5-60  27(6.8%)  BEDW) NI 2(5.TH)
Total  390(100%) 100(100%) 125(100%)  35(100%)
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Table 2. Cigarette smoking among study subjects

Chewers Non chewers Total
M F M F
Smokers 143(36.7% 3(5.0% 6(4.8% 00.0 134(23.7%

With Qat  37(14.6% 3(35.0% 00.0 00.0 62(9.3%
190048.7%)  90(90.0%) 119(93.2%) 33(100%) 434(66.8%
smokers
Total 3000100%) 100(100%) 123(100%) 33(100%) 630(100%)

Table 3. Water pipe smoking among study subjects

chewers Non chewers Total
M F M F
Smokers 16(4.1%)  12(12.0%)  2(1.6% 00.0 30(4.6%
With Qat ~ 30(12.8%)  47(47.0%) 00.0 00.0 97(14.9%
Non . A A
324(83.0%)  41(41.0%) 123(98.4%) 33(33.0%) 323(80.3%
smokers

Total 390(100%) 100(100%) 123(100%) 33(33.0%) 630(100%

Table 4. Conditions of buccal mucosa among chewers and non
chewers

Deescription Chewers MNon chewers
N ) N )

Normal 000 0.0 145 91.5

TUleer/erosion 3 0.6% Q0.0 0.0

White patch 486 98 . T% 14 8.5%

Eed patch 12 2.5% Q0.0 000

Vesicles 2 0.3 Q0.0 000

Table 5. Conditions of gingival mucosa among chewers and non
chewers

Deeseription Chewers Non chewers
N g N ]

Normal 00.0 0040 141 B8.7

White patch 442 §9.8% 12 7.5%
Eed patch 16 3.2% 0040 00.0
ERecession 70 T6.0% 13 7.5

Figure 11. Gingival recession at chewing site

4. Discussion

In Yemen, Takhzeen al-Qat is a widespread
social habit practiced by men and women and for
decades. The continuous process of chewing and
storing Qat leaves until the cheek grows into a
noticeable ball will definitely lead to some change
on the surrounding tissues. Many adverse health
changes were reported in the literature. The aim of
this study was to elaborate more on the oral
mucosal white lesions at the site of chewing by
applying cross sectional study design. In this
study, results obtained from chewing habit
information revealed that the majority of subjects
chewed on their left sides, chewed every day and
for 3-5 hours a day. Similar results had been
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reported in the literature (1,11,12). The distribution
of smoking among chewer subjects revealed that
51% and 10% were cigarettes smokers among
males and females respectively. In the same time,
17% and 59% were water pipe smokers among
males and females respectively. This result is in
agreement with study done by Sayem, who
reported that Yemeni women prefer to smoke
water pipe than cigarettes (23). Clinical results
revealed that white lesions reported were 99.7%
and 89.9% on buccal and gingival mucosa among
chewers respectively. Gingival recession was
reported on 76% of subjects at chewing sites.
Also, no oral cancer or leukoplakia was found
among chewer subjects in this study. These results
are in agreement with many studies done earlier
(1,11,12,16-19). Once we discuss the aetiology of
white lesions in this study, it seemed to be due to
the effect of tobacco use and not consequences of
Qat chewing. This is because more than 60%of our
chewer subjects were either cigarettes or water
pipe smokers. Both types of tobacco are well
known to induce white lesions on oral mucosa and
known to develop into malignancy (24).
Therefore, white lesions detected in this study
could not be attributed to Qat chewing unless this
effect of tobacco use is diminished or removed
statistically. When results were adjusted for
tobacco risk removal by stratification, risk
remained among Qat chewers indicating that white
lesions were due to Qat chewing only. White
lesions among cases were also statistically
examined in correlation with the duration of
chewing, cigarette smoking and water pipe
smoking. Qat chewing duration was highly
significant with P=0.000. No significant results
found regarding smoking and water pipe durations.
Additionally mucosal conditions recorded were
found at the site of Qat chewing. If these lesions
were due to any type of smoking, they will be
present anywhere in the mouth and not at the site
of chewing. All these statistical results supported

that white lesions reported in this study were
attributed to Qat chewing and not to tobacco. The
mechanism by which Qat chewing induced white
lesions on the oral mucosa might be due to its
mechanical and/or chemical effects. The daily
application of Qat on the oral mucosa is expected
to cause mechanical and/or chemical irritation
leading to an increase in the thickness and
keratinisation as a defence mechanism. Similar
changes were reported under the traumatic focal
(frictional) hyper keratosis leading to increased
thickness and colour changes of the oral mucosa
due to continuous trauma (25). Tannins, the
phenolic compound present in Qat, and the
chemical additives in pesticides may have caused
the changes seen in the oral mucosa. In conclusion,
Qat chewing habit caused buccal, gingival white
lesions and caused gingival recession at sites of
chewing among Yemeni Qat chewers.
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Abstract:

Objective: This study is aimed to compare Omega-3 fatty acid of animal source (Shark liver 0il=SLO) and plant
source (Nigella Sativa=NS) in their potential hypoglycaemic and hypolipidemic effects through measuring total
cholesterol, triglycerides, low density lipoprotein and other possible effect on serum electrolytes including serum
calcium, sodium and potassium in healthy volunteers.

Methods: The current study was conducted in the Department of Pharmacology —UST. Eighteen healthy students
(age 23-31 years) participated as volunteers. Nigella Sativa (Phenomenale 1200 mg/day) was taken for 2 weeks.
Washout period for 2 weeks was done. Then SLO (500mg/day) was taken for another 2 weeks.

Results: The effect of Nigella Sativa (NS) and shark liver oil (SLO) on different parameters was measured. It was
shown that NS had significantly (P< 0.05) reduced Fasting Blood Sugar level from 4.80+0.065 mmol/l in control
group to 4.46+0.153 mmol/l in NS group. Both NS and SLO produced insignificant change (P> 0.05) in total
cholesterol and LDL-c as compared with control. On the other hand, SLO resulted in significant increase in FBS and
Total Glycerides as compared with control and NS group. Moreover, NS had resulted in significant increasing in
serum sodium as compared with the control and SLO groups.

Conclusion: Both drugs have omega-3 fatty acid in their component; in addition NS has also omega-6 fatty acid.
NS showed antidiabetic activity as it significantly reduced FBS. There is no change in lipid profiles of NS group in
normal volunteers.

Key words: Nigella Sativa, Shark liver oil, Omega-3, blood glucose, lipid profile and serum electrolytes.
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1. Introduction

Nigella Sativa is a flowering plant, native to
southwest Asia that grows to 20-30 cm tall with
linear leaves. The flowers are delicate, and usually
colored pale blue and white, with 5-10 petals. The
fruit is a large and inflated capsule composed of 3-
7 united follicles, each containing numerous seeds.
The seed is used as a spice. It belongs to the Plant
family of Ranunculaceae (buttercup family).
Nigella seeds have little odour, but when ground or
chewed they develop a vaguely oregano-like scent.
The taste is aromatic and slightly bitter (1).

The seeds contain numerous esters of
structurally unusual unsaturated fatty acids with
terpene alcohols (7%); furthermore, traces of
alkaloids are found which belong to two different
types: isochinoline alkaloids are represented by
nigellimin and nigellimin-N-oxide, and pyrazol
alkaloids include nigellidin and nigellicin.
However, in the essential oil (avr. 0.5%, max.
1.5%), thymoquinone was identified as the main
component (up to 50%) besides p-cymene (40%),
a-pinene (up to 15%), dithymoquinone and
thymohydroquinone. Other terpene derivatives
were found only in trace amounts: Carvacrol,
carvone, limonene,  4-terpineol, citronellol.
Furthermore, the essential oil contains significant
(10%) amounts of fatty acid ethyl esters. On
storage, thymoquinone yields dithymoquinonene
and higher oligocondensation products (nigellone).

The seeds also contain a fatty oil rich in
unsaturated fatty acids, mainly linoleic acid (50 —
60%), oleic acid (20%), eicodadienoic acid (3%)
and dihomolinoleic acid (10%) which s
characteristic for the genus. Saturated fatty acids
(palmitic, stearic acid) amount to about 30% or
less. Commercial nigella oil (“Black Seed Oil”,
“Black Cumin Oil”) may also contain parts of the
essential oil, mostly thymoquinone, by which it
acquires an aromatic flavour (1,2).

On the other hand, the most widely available
source of fish oil is cold water oily fish such as
salmon, herring, mackerel, anchovies, sardines and
sharks. Oils from these fish have a profile of
around seven times as much n—3 as n—6. Other
oily fish such as tuna also contain n-3 in
somewhat lesser amounts (3). Some research
suggests that fish oil intake may reduce the risk of
ischemic and thrombotic stroke. However, very
large amounts may actually increase the risk of
hemorrhagic stroke (4-6). In addition, omega-3
fatty acids have been known as essential to normal
growth and health since the 1930s, awareness of
their health benefits has dramatically increased in
the past few years (7). Several studies report
possible anti-cancer effects of n—3 fatty acids
(particularly breast, colon and prostate cancer) (8-
10). In addition, shark liver oil is used along with
usual cancer drugs to treat leukaemia and other
cancers; to prevent radiation illness from cancer X-
ray therapy; to prevent the common cold, flu, and
swine flu; and to boost the body’s immune system.
It is also used for increasing white cell counts
during treatment  with  anti-cancer  drugs
(chemotherapy). White cells are important in
fighting off infection, but many are Killed by
chemotherapy  (11). However, alkylglycerols
(AKGSs) in the shark liver oil have a unigue
antioxidant effect whereby it has the ability to
enter the cell to attack, prevent and reduce those
free radicals which have penetrated cell
membranes and tissues. Free radicals within the
cell itself are the most dangerous. These free
radicals can damage the DNA and cause healthy
cells to mutate leading to grave health problems.
AKGs also inhibit an essential protein which may
be directly involved in abnormal cell growth (12).

This study is aimed to compare between
animal source (shark liver oil) and plant source
(Nigella Sativa) omega-3 fatty acid in their
potential regulation of some parameters especially:
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Fasting blood sugar, lipid profiles like total
cholesterol, triglycerides (TG) and low density
lipoprotein  (LDL-c). In addition to serum
electrolytes like: calcium, potassium and sodium.

2. Materials and Methods

- Volunteers

18 male Yemeni individuals participated in this
study. Their ages range from 23-31 years old,
healthy and did not take any medications or herbal
remedies.

- Materials

o Natural Nigella (Black seed) Sativa oil from

Phenomenal®, Damascus, Syria Alpha
Company, Pharmaceutical industries,
Aleppo.

o Shark Liver oil from Vitex Pharmaceuticals
Pty Ltd. Weld St Prestons NSW 2170
Australia.

¢ Food and drinks were kept in fixed situation.

e Studied parameters were measured before
trials were started, then after 14 days.

o Nigella Sativa tablets in a dose of (3
capsules per day= 400 mg each) were taken
for 14 days.

e Washout period for two weeks.

e Fish oil tablets in dose of (2 capsules per
day= 250 mg each) were taken for 14 days.
Biochemical tests including fasting blood
sugar (FBS) (13), total cholesterol (14),
LDL-c (15), triglycerides (16), electrolytes
(calcium, sodium and potassium) (17) were
measured before and after using medications
and comparison was done.

Results were analyzed by using SPSS version
13.0 statistical programme using paired T-test with
a significance level of less than 0.05.

3. Results

Table 1 and figure 1 have shown that intake of
Nigella Sativa produced a significant reduction (P
value = 0.022) in fasting blood sugar from
4.80+0.065mmol/l in control group to 4.46+0.153
mmol/l in NS group, while shark liver oil produced
significant increase (P-value = 0.001) in FBS from
4.80+0.065 mmol/l in control group to
5.16+0.098mmol/l in SLO group.

Figure 2 showed that intake of SLO produced
a significant elevation (P-value= 0.029) in
triglycerides from 125.63+12.0mg/dl in control
group to 143.34+13.32mg/dl in SLO group. No
change on lipid profiles was shown after using NS.

Figure 3a and b showed that intake of NS or
SLO did not cause a significant change on both
calcium and potassium. On the other hand it was
found that NS produced significant increase in the
level of sodium from 140.5+0.43 mg/dl in control
group to 143.0+0.87 mg/dl in NS group.

Table 1. Effect of Nigella Sativa (NS)(1200mg/d) or Shark liver oil
(SLO)(500mg/d) on (mean+SE) Fasting blood sugar (FBS) (mmol/l) ,
lipid profiles( mg/dl) and serum electrolytes (mmol/l)forl4 days in
volunteers (n=18)

MeSE M:SE Pvale  M:SE Pvalue
1-FBS (mmolT) 480:0065 44650153 0022 5162000847  0.001
> Linid oraf
‘CL("’;L';}’” 17267745 178342635 0118 173382695  0.831
‘IG“(‘m 2l 125635120 1200:127 0639 14334z1332F  0.029
LDL s(mgld) 106822553 10905515 0335 108252380  (0.643
Sleumekelnls Lig7:0008 122004 0161 1200067 084
'\_“J“EEBW 140.5:043  143.0:087% 0001 14082076 0436
-hamimy 4755 4 Gl 100 450 5
Kemall 475008 4642011 0392 4590080 0185

*Significant as compared with control at P<0.05
TSignificant as compared with NS group at P<0.05
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also Omega-6 fatty acids which is called linoleic
acid in its structure (19).

Meddah B et al. in 2008 supported our
findings. They found that Nigella Sativa L.
(Ranunculaceae) seeds have been  used
traditionally for centuries, notably for treating
diabetes. The aqueous extract of Nigella Sativa
(0.1 pg/ml to 100 ng/ml) exerted dose-dependent
inhibition of sodium-dependent glucose transport
across isolated rat jejunum. An oral glucose
tolerance test was carried out in rats after the
initial dose and after a 6-week treatment of Nigella
Sativa (2 g/(kg day)), and compared to metformin
(300 mg/(kg day). Chronic Nigella Sativa
treatment  improved glucose tolerance  as
efficiently as metformin. Nigella Sativa and
metformin also reduced body weight without any
toxic effect. So NS inhibits intestinal glucose
absorption and improves glucose tolerance (20).

Fararh K, Atoji Y, ShimizuY and Takewak T
in 2002 found that NS has insuliotropic effect.
Significant decrease in blood glucose level
together with significant stimulatory effect on 3
cell function with consequent increase in serum
insulin level were observed after treatment with N.
Sativa oil For 4 weeks (21). In addition, Al-Hader
A, Agel M, Hassan, 1993 and Zubaida A.
Hawsawi; Basil A;. Bamosa A , 2001showed that
hypoglycemic effect of NS may referred to its
active constituent thymoguinone that showed its
hypoglycemic effect after 4-6 days (22,23).

Houcher et al., 2007, showed other
explanation. Many factors can influence the black
cumin seed essential oil, like heredity, age of
plant, climatologic environment, harvesting time,
fertilization, distillation procedure and isolation
methods. Both, N. Sativa extract and its
commercial oil, produced significant
antihyperglycaemic effect in diabetic rats precisely

after 10 days of treatment. This effect was partly
dependent on decrease in liver gluconeogenesis
and was neither mediated through elevating
plasma insulin levels nor by suppression of the
intestinal absorption of glucose. We suggest that
these results provide strong evidence in support of
the ethno pharmacological use of N. Sativa seeds
as an antidiabetic complement in cases of type Il
diabetes in Arabic world (24). On the other hand,
in this work NS -treated group showed no
significant change in lipid profiles including
cholesterol, triglycerides and low density
lipoprotein in normal persons. Most studies
showed that omega-3 fatty acids either from plant
or animal sources may reduced the elevated lipid
profiles. Patients with high triglycerides and poor
coronary artery health were given 4 grams a day of
a combination of EPA and DHA along with some
monounsaturated fatty acids. Those patients with
very unhealthy triglyceride levels (above
500 mg/dl) reduced their triglycerides on average
45% and their VLDL cholesterol by more than
50%. VLDL is a bad type of cholesterol and
elevated triglycerides can also be deleterious for
cardiovascular health (20).

Schoub BD, 1999 studied the benefits of
eicosapentaenoic acid (EPA). This study involved
over 18,000 patients with unhealthy cholesterol
levels. The patients were randomly assigned to
receive either 1,800 mg a day of EPA with a statin
drug or a statin drug alone. The trial went on for a
total of five years. It was found at the end of the
study that those patients in the EPA group had
superior  cardiovascular  function.  Non-fatal
coronary events were also significantly reduced in
the E-EPA group. The authors concluded that EPA
is a promising treatment for prevention of major
coronary events, especially non-fatal coronary
events (25).
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Controversially, shark liver oil in this study
showed significant increasing in FBS and TG.
This may be due the components of this oil. Shark
liver oil may be obtained from several species of
sharks, including the deep sea  shark
(Centrophorus squamosus), the dogfish shark
(Squalus acanthias), and the basking shark
(Cetorhinus maximus). All these types contain the
same component including  alkylglycerols,
squalene, pristine, vitamins A and D, esters of
fatty acids, glycerol ethers, triglycerides,
cholesterol and fatty acids (26).

Navarro-Garcia G, 2002, showed that
triacylglycerols (TAG) accounted for 56.9% of the
total lipid in the shark liver oil (27). High
proportion of this is triacylglycerols. The process
of fat digestion begun in the stomach by acid-
stable gastric or lingual lipases, the extent of
which depending on species but may be important
for efficient emulsification (28). However, this is
insignificant in quantitative terms in comparison to
the reaction with the colipase-dependent
pancreatic lipase, which occurs in the duodenum.
Entry of triacylglycerol degradation products into
the duodenum stimulates synthesis of the hormone
cholecystokinin and causes the gall bladder to
release bile acids, which are strong detergents and
act to emulsify the hydrophobic triacylglycerols so
increasing the available surface area. In turn,
cholecystokinin stimulates the release of the
hydrolytic enzyme pancreatic lipase (29).

The process of hydrolysis is regiospecific and
results in the release of the fatty acids from the
1(3) positions of the triacylglycerols and
Formation of 2-monoacyl-sn-glycerols.
Isomerization of the latter to 1(3)-monoacyl-sn-
glycerols occurs to some extent, and these can be
degraded completely to glycerol and free acids.
Within  the intestines, triacylglycerols are
incorporated into lipoprotein complexes termed

chylomicrons. These particles are secreted into the
lymph and thence into the plasma for transport to
the peripheral tissues For storage or structural
purposes. Adipose tissue in particular secretes
appreciable amounts of the enzyme lipoprotein
lipase into the surrounding blood vessels, where it
rapidly hydrolyses the triacylglycerols at the cell
surface, releasing free fatty acids, most of which
are absorbed into the adjacent adipocytes and re-
utilized for triacylglycerol synthesis within the
cell. The chylomicrons remnants eventually reach
the liver, where the remaining lipids are
hydrolysed and absorbed. The fatty acids within
the liver can be utilized for a variety of purposes,
from oxidation to the synthesis of structural lipids,
but a proportion is re-converted into
triacylglycerols, and some of this is stored as lipid
droplets within the cytoplasm of the cells (30).
Excessive accumulation of storage triacylglycerols
is associated with fatty liver, insulin resistance and
type Il diabetes. In addition, hypertriglyceridemia
may result in an elevation of circulating levels of
C-reactive protein, a sensitive systemic marker of
inflammation. This type of inflammatory marker
may affect B-cell so reduce the secretion of
insulin, resulted in metabolic syndrome which is
associated with a systemic inflammatory response
including hyperglycemia (31). Other studies found
that the most widely available source of EPA and
DHA is cold water oily fish such as salmon,
herring, mackerel, anchovies and sardines. Oils
from these fish have a profile of around seven
times as much n—3 as n—6. Other oily fish such as
tuna also contain n—3 in somewhat lesser amounts.

Consumers of oily fish should be aware of the
potential presence of heavy metals and fat-soluble
pollutants like polychlorinated biphenyls (PCBs)
and dioxin which may accumulate up the Food
chain. (32-33). Dioxins and dioxin-like PCBs
(polychlorinated biphenyls) are very persistent
chemicals that are widely present in the
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environment and in foods at very low levels. They
are found in all foods, but the highest levels are
found in edible fish and other products with a high
animal fat content. High levels of these pollutants
have been linked to a number of health problems
(34).

In regard to the blood electrolytes, Nigella
Sativa was showed significant increased (P<0.05)
in the level of sodium. The exact explanation is
unknown. Sodium is a mineral element and plays
an important part in the human body. It controls
the volume of fluid in the body and helps maintain
the acid-base level. About 40% of the body's
sodium is contained in bone, some is found within
organs and cells and the remaining 55% is in
blood plasma and other fluids outside cells.
Sodium is important in proper nerve conduction,
the passage of various nutrients into cells, and the
maintenance of blood pressure (35). Nigella Sativa
may act to increase the production of aldosterone,
this effect may increase sodium and water
retention. In contrast, Khattab M and Nagi M,
2007 were disagreeing with our results. They
found that NS counteract hypertension (36, 37).

However, some studies support our findings as
they found that Black Cumin (Nigella Sativa)
seed is a source of sodium. The main function of
this element is to act considering needed cofactors
guidance multitudinal enzyme functions (38) In
contrast, Meral | and Kanter M, 2003 found that
NS has no effect on sodium as it could not
ameliorate CCl4-induced hypernateremia (39).

5. Conclusion

We can conclude from this study that both
drugs have omega-3 fatty acid in their component;
in addition NS has also omega-6 fatty acid. NS
showed antidiabetic activity as it significantly
reduced FBS. There is no change in lipid profiles

of NS group in normal volunteers. Moreover, NS
produced Transient elevation in sodium level with
no effect on the other electrolytes.
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Abstract:

Introduction: Exopolysaccharides (EPS) are compounds that contain one or two types of monosaccharide. They are
synthesized by some strains of bacteria during fermentation stage; they contribute to the improvement of health by
improving the Rheological properties of fermented dairy products.

Obijective: This study aimed to determine the ability of some bacteria to produce EPS in different Medias.

Methods: In this study, three strains of bacteria (Bifidobacterium bifidus actiregulari, lactobacillus delbrueckii
subsp.bulgaricu and Streptococcus thermophilus were examined to evaluate their ability to grow and produce
Exopolysaccharides in the presence of bile acids (Na-cholic and Na-dexoycholic Acid (50:50%)) in different
concentrations.

Results: All tested bacterial strains were grown in the low and moderate concentrations of bile acids, while its
growth was particularly inhibited with the presence of high concentration of bile acids. The results also show that all
of the experiment strains produced different quantities of exopolysaccharides in different media cultures. The
production of exopolysaccharides was ranged from 100 to 560 mg/l, and it was associated with bacterial growth.

Conclusion: Bacterial strains in this study have high ability to produce EPS in the presence of bile acids.

Key words: Exopolysaccharides, probiotic, Bifidobacterium, lactic acid bacteria, bile acids.
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1. Introduction

A number of probiotic bacteria as,
propionibacteria and bifidobacteria can synthesise
Exopolysaccharides (EPS), which are excreted
from the cell and which may or may not be loosely
attached to the cell wall (1). There are two types of
EPS; Homopolysaccharides composed of one type
of monosaccharide, which is either D-glucose or
D-fructose; these fructans and glucans have a
common feature in being synthesized by
extracellular transglycosylases (glycansucrases)
using sucrose as the glycosyl donor (2). The
heteropolysaccharides, which are most common
among the yoghurt starter cultures, consist of a
backbone of repeated subunits of three to eight
monosaccharides. D-galactose, D-glucose and/or
L-rhamnose are almost always present, but the
ratios vary (3). The ability of lactic acid bacteria
(LAB) to synthesize (EPS) is now regarded as
particularly important because they enhance
texture development in fermented dairy foods.
Specifically, they can serve as natural thickeners,
stabilizers, bodying agents, emulsifiers, gelling
agents, and fat replacers (4,5).

EPS contribute in health improvement where it
has prebiotic properties (6), immunostimulatory
(7), anti-tumoral (8), and hypocholesterolemic
effects (9). EPS that produced by lactobacillus
kefiranofaciens  which called (kefirian) had a
hypoglycaemic effect in KKAy mice and could
improve defecation in the levels of fecal moisture
and wet weight of faeces in constipated SD rats
induced by a low-fiber diet (10). Growth-
associated EPS biosynthesis has been observed for
several strains of LAB. In Streptococcus
thermophilus LYO3 and related strains, for
example, there is a direct relationship between
EPS yield and optimal growth conditions (11). The
incubation temperatures result in higher EPS

production, pH control generally enables higher
cell counts and thus higher EPS levels, minerals or
vitamins, will tend to increase bacterial
populations, and thus EPS production (12). This
study aimed to examine the ability of some strains
of bacteria to produce EPS in the presence of
deferent concentrations of bile acids.

2. Materials and Methods

Origin and maintenance of the bacterial strains

a) Bifidobacterium bifidus Actiregularis was
isolated from DANONE ACTEVIA yoghurt
(Danone Djurdjura Algeria) by using modified
Columbia agar media (13) which was incubated
anaerobically for 60 h at 37 °C.

b) Lactobacillus delbrueckii  subsp.bulgaricus
was isolated from SOUMMAM yoghurt
(LAITERIE SOUMMAM RN 26.AKBOU-
BEJAIA ,Algeria) using MRS agar (Fulka) (14)
for 48h at 37 °C.

c) Streptococcus thermophilus was isolated from
SOUMMAM vyoghurt (LAITERIE SOUMMAM
RN 26.AKBOU-BEJAIA, AIGERIE) using M17
agar (Difco) (15), by incubation for 24 h at 37 °C
aerobically.

All strains were stored in the solid media at 4
°C for 2 weeks. And subcultured three times
before use in broth MRS modified rogosa's
16). for L. dellrueckii subsp . bulgaricus and B.
bifidus Actiregularis and in M17 broth for S.
thermophilus using 1% inoculums and incubation
for 24 h at 37 °C anaerobically for L. delbrueckii
subsp. bulgaricus and B. bifidus Actiregularis and
aerobically for S. thermophilus .

Bacterial growth and Bile salts Tolerance.

Growth rate of bacterial strains was measured
in MRS and M17 broth containing different
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concentration of bile salts (0, 0.3, 0.5, 0.6, and
0.9%) (Na-cholic and Na-dexoycholic Acid
50:50%; fulka). Other part of media (MRS and
M17) and that of 0.5% of bile acids supplied with
100 g/l of cholesterol to examine cholesterol
effects on bacterial growth. Freshly prepared
cultures of experiment’s strains were inoculated
using 1% inocula in the previous medias and
incubation at 37 °C for 72 h in anaerobic condition
except for S. thermophilus, which was incubated
under aerobic conditions. Optical densities of the
cultures were measured spectrophotometrically at
620nm every two hours during the experiment
period and compared within the different
concentrations of bile salts for each bacterial
culture used. All of the experiments were carried
out in triplicate.

Measurement of EPS production

To determine the production of EPS by
bacterial strains Lactose- MRS broth was prepared
using Lactose in the place of Glucose (Because the
amounts of EPS expressed as pug of glucose when
it determinate) and supplemented with bile acid in
(0,03,0.5,0.6 and 0.9%) of media. 9.9 ml of those
media were inoculated with 1% of each test
species and incubated at 37 °C for 24 h. EPS were
separated by centrifugation for 10000 x g at 15
min. to eliminate bacteria from media according
the method of Cerning et al. (17) with few
modifications. Three volumes of cold ethanol were
added to supernatant and stored overnight at 4 °C.
Precipitated materials were collected by
centrifugation (20 min at 5000 x g) and
resuspended in demineralized water and mixed
with three volumes of cold ethanol and centrifuged
at 5000 x g for 20 min. The pellets were dried at
100 °C. The concentration of EPS produced by
bacterial strains was determined by phenol-sulfuric
method (18), with glucose as standard. The
amounts of EPS expressed as pug of glucose / ml of

the cultures. All of the experiments were carried
out in triplicate.

3. Results

Bacterial growth and bile tolerance

Figures (1-3) Show growth of bacterial strains
in MRS broth which was used as a control without
bile source, And with the presence of several
concentration of bile salts.

As we see in Figure 1 Growth of B. bifidus
Actiregularis was optimum in MRS with absence
of bile salts and in MRS-cholesterol, while it was
minimum with at 0.3 and 0.9% of bile salts. The
growth of B. bifidus Actiregularis was good in the
presence of concentration of bile salts 0.5 and
0.6%.

Growth of Bifidobacterium

—_—
ABO.5+
ABO.3

——ABD.6

——AB0.9

Choleste
rol
Control

30 40 50 60 70 80
Time (h)

Figure 1. Growth of B. bifidus Actiregularis in deferent MRS in the
presence of bile salts and cholesterol at 37C° for 72h

In Figure 2 Optical density arrives 1.6 for L.
delbrueckii subsp. bulgaricus which grew in MRS
with 0.3 and 0.6% of bile salts. And it was only
0.2 in the medias containing 0.9 %. And between
0.8 to 1 in the other smedias.
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Figure 2. Growth of L. delbrueckii subsp.bulgaricus in deferent
Medias of bile salts and cholesterol

S. thermophilus was growing with high
guantity in MRS and MRS-cholesterol where the
optical density was near to 1. But growing of S.
thermophilus in the presence of bile salts was very
weak specially with low concentration 0.3 and
0.6% .While in the presence of cholesterol and
0.5% of bile salt growth of S. thermophilus was
good comparing with its growth in the other
concentrations of bile salts where the O.Dgyonm
arrives 0.500 at the end of incubation period
(Figure 3).
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Figure 3. Growth of S. thermophilus in deferent Medias of bile salts
and cholesterol

Production of Extracellular polysaccharides by
bacterial strains

The ability of Extracellular polysaccharides
production by bacterial strains in 24 h at 37°C in

anaerobic conditions in L-MRS broth for B. bifidus
Actiregularis, L. delbrueckii subsp. bulgaricus,
and in L-MRS broth with aerobic conditions for S.
thermophillus was measured. The results yielded
variants quantities of EPS in the presence of
several concentrations of bile acids by bacterial
strains. The results show no significance when
analyzed statistically by using ANOVA one way at
the confidence level 0.05 between bacterial strains.
However all bacterial strains reveal good ability to
produce EPS in the presence of bile acids with
various quantities.

The results of extracellular polysaccharides by
B. bifidus Actiregularis are shown in figure 4
which shows difference in ability of B. bifidus
Actiregularis to produce EPS in the presence of
different concentrations of bile acids in media
cultures used in the experiments whereas the
production of EPS occurred in MRS broth only
was used as control. The majority of EPS
production was in MRS supplemented with 0.5 %
and 0.3 % of bile acids which were 368 and 337
mg/l respectively, while it was few with the
presence of 0.6% of bile acids and fewer with the
0.9%.

Production of EPS byBifidobacterium
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Figure 4. Production of Extracellular polysaccharides by B. bifidus
Actiregularis
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The ability to production of EPS by L.
delbrueckii subsp. bulgaricus (figure 5) was better
than that by B. bifidus Actiregularis in L-MRS
broth containing 0.3 and 0.6% bile acid. It was
approximately similar in the presence of 0.5% and
0.9% bile acids. But the quantity of EPS produced
by L. delbrueckii subsp. bulgaricus with L-MRS
broth only (control) was less than that with MRS
broth plus 0.3% bile acids. Furthermore EPS
produced by L. delbrueckii subsp. bulgaricus in L-
MRS broth plus 0.5% was less than that with L-
MRS broth plus 0.6% bile acids.

Production of EPS hy Lactobacilus
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Figure 5. EPS production by L. dellrueckii subsp bulgaricus

The result of EPS production by S.
thermophillus showed that the amount of EPS
produced by S. thermophillus in the medium
without bile acid was better than that with B.
bifidus Actiregularis and L. delbrueckii subsp.
bulgaricus. As in figure 6, the amount of EPS in
the presence of 0.3 and 0.6% bile was more than
that with 0.5% bile acid. While in MRS broth
containing 0.9% bile acid, the ability of S.
thermophillus to produce EPS was very feebly in
comparing with that of the others medium used,
and it was the minimum quantity of EPS produced
between all bacterial strains in the experiment.

Production of EPS by Streptococcus
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Figure 6. Production of EPS by S. thermophilus

4. Discussion

The results of our study strongly suggested
that in the human intestine the populations of
lactobacilli and bifidobacterium are controlled in
part by the concentrations of free bile acids.
Probiotic lactic acid bacteria accumulate Cholic
Acid CA (or probably Dioxicholic Acid DCA as
well) when their concentration is not so high with
mild viability decrease. On the other hand,
apparent proton conductance and  severe
membrane permeability disturbance can occur
when CA or DCA concentrations in the human gut
become higher than threshold value. And
estimation from viability and membrane damage
suggests a possibility that this compound causes
considerable inhibition of bacterial growth in the
human intestine (19). Survival at pH 3.0 for 2 h
and in bile concentration of 1000 mg/L is
considered optimum for acid and bile tolerance for
probiotic strains (20).

Tannock et al. (21), and Yokota et al (22),
reported that Deconjugated sodium taurocholate
was reported to have such properties and therefore,
have higher inhibitory effects against bacterial
cells and suggest that under high concentration of
conjugated bile, strains of L. acidophilus are likely
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to survive best, whereas in presence of
deconjugated bile, L. casei would survive best.
Growth in the presence of oxgall showed that L.
casei ASCC 1520, L. casei ASCC 290, and L.
casei ATCC 15820 survived best, whereas L. casei
ASCC 1521, L. casei ASCC 279, and L. casei
ASCC 290 would be least bile tolerant (23).

In our study the result showed that high
concentrations of bile acids (0.9%) had an
inhibitory effect on all strains in the experiment.
The result also suggested that there are inhibition
occurred for B. bifidus Actiregularis at the low
concentration of bile acid (0.3%), while the
growth of all bacterial strains was good in the
medium containing(0.5, 06%) of bile acids, except
that of S. thermophillus which was inhibited in the
presence of (0.6%) bile acid. We noted that the
better growth of bacteria occurred in the presence
of (0.5%) of bile acid and 100 g/l cholesterol,
which suggests that these bacteria could grow well
in the human intestine where the same
concentration of bile acids is present. Moreover,
cholesterol also stimulated the growth of bacteria.
This may be due to using it by the bacteria in
building its cell wall. This result was accepted
with that of Kimoto .H et al (24), who focused on
cholesterol removal by lactococci during growth
and noted that the manner of cholesterol removal
corresponded to the manner of its growth. These
results indicated that cholesterol removal was due
to bacterial growth in the broth containing
cholesterol.

Pham et al. (25) reported that L. rhamnosus R
produces EPS when cultivated on BMM
supplemented with either glucose or lactose. When
grown in batch cultures on lactose, the amount of
EPS was comparable to that produced by glucose-
grown cultures.

Cerning et al. (26) showed that for L. casei
CG11, both the yield and the composition of the
EPS produced were dependent on the carbon
source present in the medium. For L. casei CG11,
glucose was the most efficient carbon source for
EPS production, whereas lactose was an
inefficient carbon source.

Ginka et al (27), Reported that The L.
bulgaricus HP1 strain had showed the highest
exopolysaccharide activity. The streptococci
tended to produce the most EPS per milliliter of
culture; however, when compared on the basis of
EPS amounts per 10’ cfu, the lactobacilli produced
the highest amounts per 10” cfu. L. delbrueckii ssp.
bulgaricus strains (Lb-18, Lb-10442) and S.
thermophilus (St-143) produced significantly
larger amounts per 10’ cfu than did other strains
tested (28). L. delbrueckii subsp. bulgaricus
NCFB 2772 produces EPS when they were grown
in a defined medium supplemented with a
carbohydrate source. The amount of the EPS
produced was thought to be affected only by the
growth temperature or the carbohydrate source
(29).

In our study production of EPS was
experimented by three bacterial strains in the
presence of different concentrations of bile acids
and lactose as source of carbon. Our result showed
that all of strains were able to produce EPS in the
presence of lactose with various quantities. The
result was agreed with those of Pham et al. (25),
and disagreed with that of Cerning et al. (26). The
amount of EPS production by the strains of
bacteria tested ranged from (100 to 560 mg/l).
These quantities were in the same range obtained
in the previous studies. The statistical analysis did
not show significant difference (P<0.05) between
the amounts of EPS produced by bacterial strains.
Our data showed significant difference between
the production of EPS in the presence of different
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concentration of bile acids, where the greater EPS
production was 486 mg/l in L-MRS + 0.3% bile
acid whereas the tiny amount of EPS produced
was in the presence of 0.9% of bile acids. These
results confirm the hypotheses which say that the
EPS production is growth dependent.

5. Conclusion

All strains of bacteria studied in our work had
survived in all bile acid concentrations to a
variable extent. The optimal bacterial growth
occurred in the moderate concentrations of bile
acids (0.5 and 0.6%). The presence of cholesterol
in the media stimulated the growth of bacteria for
all strains while higher growth occurred in the
broth containing in 100 mg/l. L. delbrueckii subsp.
bulgaricus produced the largest quantity of EPS in
MRS with 0.3% of bile acid. And B. bifidus
Actiregularis produced the large concentration of
EPS in MRS containing 0.5% bile acid and
cholesterol. And S. thermophilus produced the
large quantities of EPS in MRS with 0.3 and 0.6%
of bile acids. The high concentrations of bile acid
inhibited the production of EPS in parallel with
bacterial growth.
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Abstract:

Objective: Chest injuries constitute a continuing challenge, relating to the trauma team or general surgeon, who
practicing in a developing country. This study reviews the pattern and management of these injuries mainly by
general surgeons.

Methods: A prospective review of 112 patients admitted into the surgical wards of the the AL-Gumhouri-Teaching
Hospital Sana‘a between March 2006 and August 2009.

Results: 112 patients with various forms of chest injuries were managed in the AL-Gumhouri Teaching Hospital
Sana'a between March 2006 and August 2009. There were 100 (89.3%) males and 12 (10.7%) females.. The age
ranged between 16-45 years, with a mean of 26.4 years. Most of the injuries, 68 (60.7%) were penetrating, 42
(37.5%) were due to gun shots and 26 (23.2%) from stab wounds. Blunt injuries constituted the remaining 44
(39.3%), 36 (32.1%) were due to road traffic accident and 8 (7.2%) fall from height. All patients had chest
radiographs.The commonest abnormal findings were rib fractures 38 (33.9%), pneumothorax 36 (32.14%),
haemothorax 30 (26.8%), haemopneumothorax 24 (21.43%). Most patients 80 (71.4%) required tube thoracostomy
as definitive treatment. Ten patients (8.9%) required thoracotomy. The commonest extra-thoracic associated injuries
were abdominal injuries in 12 (10.7%), head injuries 6 (5.4%), limb fractures 4 (3.6%), one (0.9%) vertebral bodies
fracture. and eight (8.04%) had multiple injuries involving thorax with more than two body systems .The most
encountered complications were posttraumatic infection. The overall mortality rate was (8.9%).

Conclusion: Penetrating injury of chest is the most common causes of chest injuries in adults in this study although
blunt trauma is still common.The majority of the chest trauma are successfully managed by tube thoracostomy and
supportive measures.

Key words: Chest injuries, penetrating trauma, thoracostomy.
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1. Introduction

The most common life-threatening
complications from both blunt and penetrating
thoracic injury are hemothorax, pneumothorax, or
a combination of both. Approximately 85% of
these patients can be treated definitively with a
chest tube (1). According to the United States
National Trauma Data Bank, admissions due to
trauma have steadily grown in the last decade (2,3)
which is 12 per million population per day and 20
to 25% of deaths occurring due to trauma in the
United States are due to thoracic injuries (4). The
chest injuries are found to carry significant rates of
morbidity and mortality, in particular when
associated with other injuries including other
bodily structures. Over the last century, there has
been considerable improvement in traumatic care
outcome, mainly due to availability of positive
pressure ventilation, introduction of broad
spectrum antibiotics, advent of radiological
techniques, innovating of emergency thoracotomy
and post-operative surgical intensive care units.

2. Materials and Methods

A prospective review of 112 patients admitted
into the surgical department of the AL-Gumhouri -
Teaching Hospital Sana'a between March 2006 to
August 2009, with chest injuries was under taken.
The hospital records were analyzed, assessing
aspects of age, sex, types and mechanism of injury,
associated injuries, management, complications,
morbidity and mortality. The approach to
diagnosis depended greatly on clinical signs,
physical examination, abnormal chest radiographs
and ultra-sonography, and investigating for other
risky abdominal injuries.

3. Results

A total of 112 patients were studied for various
chest injuries during fourty six months period
from March 2006 to August 2009. The age of the
patients ranged from 16 to 45 years with a mean
age of 26.4 years. One hundred patients were
males and only twelve were females (Table 1).
Mode of injury is mentiond in Table 2. All the
patients had chest radiographs carried out; the
most common abnormal findings were rib
fractures 38 (33.9%), pneumothorax 36 (32.14%),
haemothorax 30 (26.8%) haemopneumothorax 24
(21.43%) (Table 3). As a whole (60.7%) of
patients had penetrating chest injury as compared
to (37.3%) who had blunt injuries.

Twenty two (19.6%) had chest wall injury (rib
fracture, mild lung contusion) without hemothorax
or pneumothorax and they were managed
conservatively.

Chest intubation was required in 80 patients
(71.4%) having hemothorax, pneumothorax and
hemopneumothorax which included 56 patients
who had penetrating injuries and 24 patients who
had blunt chest trauma. There were 10 (8.9%)
thoracotomies during the study period, 7
emergency thoracotomies, 4 (3.6%) were carried
out or perfomed because initial blood drainage
was >1500ml on chest intubation, 3 (2.7%)
patients who had continuous bleeding even after
placement of tube thoracostomy more than 200
ml/ hour for three consecutive hours. These cases
were associated with homodynamic unstable
tachycardia, hypotension and respiratory distress
and bleeding from intercostal vessels, pulmonary
parenchyma laceration and internal mammary
artery was found on surgery. Three patients
developed empyema as a complication of chest
intubation and required decortication (Table 4).
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The most common extra-thoracic associated
injuries were abdominal injuries in 12 (10.7%),
head injuries 6 (5.4%), limb fractures 4 (3.6%),
one (0.9%) vertebral body fracture and eight
(8.04%) had multiple injuries involving thorax
with more than two body systems. Two patients
with flail chest did well with chest intubation,
oxygen and pain control, while one patient
required ventilator support.

Nine (8.04%) patients had exploratory
laparotomy. Splenectomy was carried out for three
patients who had blunt thoraco-abdominal trauma.
Four patinets had multiple perforations of the
ileum and mesentery. They had resection of
devitalized bowel and primary anastomoses along
standard lines, and two stomach perforation they
had debridement of wound edges and primary
closure in layer. Four had diaphragmatic rupture,
repaired through the abdomen.

Sixteen patients developed post operative
complications of chest intubation, in which three
had empyema, six had pneumonia, four had wound
infection and three had atelectasis. In multiple
traumas, two patients developed Acute Respiratory
Distress Syndrome (ARDS) and four patients
developed septicemia. Seven patients had
respiratory tract infection during conservative
treatment, in which three had lung contusion. Over
all mortality was ten (8.9%) in which four had
multiple trauma and three had associated
neurosurgical trauma ,one with septicemia, one
flail chest and one patients died following
emergency thoracotomy.

Table 1. Age and sex distribution of 112 patients
with chest injury

Age sroup Sex No(%)
M F

16-25 41 i 47(42)

26- 35 36 4 40(35.7)

36-45 23 2 25(22.3)

Total 100 12 112(100)

Table 2. Mode of injuries of chest trauma

Type of trauma No (% )n=112

Penetrating trauma 68 (60.7)
. Gunshot wound 42 (37.5)
. Stab wound 26(23.2
Bhunt trauma 44 (39.3)
. Road traffic accident 36 (32.1)
. Fall from height 8 (72
Total 112 (100)

Table 3. Types of injuries encountered in
patients from chest trauma

Type of chest injury No. of patients (n=112) %
Rib fracture 38 339
Pneumothorax 36 2.4
Hemothorax 30 26.8
Hemopneumothorax 4 2143
Lung confusion 3 43
flail chest 3 21
Diaphragmatic nupture 4 3.6
Multiple trauma/tw

iple trauma'two 2 %50

system involvement
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Table 4. Treatment required for patients
suffering from chest trauma (n=112)

Treatment modality N=112 %
No operative intervention I, 187
Tube thoracostomy 80 714
Thoracotomy 10 89

4. Discussion

Chest injuries are common reasons for
emergency medical care. In civilian practice, chest
trauma is commonly caused by road traffic
accidents. ~ With  increasing  urbanization,
penetrating chest injuries are becoming more
common in civilian practice (5). Most of the
injuries are found among young adult males
between the ages of 26 and 46 years, the very
productive period of life. Eighety nine percent of
patients were males are similar to other studies (2,
5,6). Of the 112 patients in this study, 68 (60.7%)
had penetrating and 44 (39.3%) had blunt chest
injury .While Farooq (7) shows the prevalence of
blunt trauma and penetrating injuries as 44% and
56%, Hanif (8) shows these figures as 65% and
35% respectively. It supports the observation that
incidence of penetrating trauma is rising with time
because of gun shot injuries. The high incidence of
gunshot wounds in this study can be explained by
the fact that most people in our country own guns
and use them at verity of occasions. Most of the
wounds were caused by machine guns and
stabbing wounds.

The majority of our patients 80 (71.5%), were
successfully managed bychest tube, the site of
intra-pleural drain was in the fifth intercostals

space of midaxillary line and second inter-costal
space midclavicular line, when only pneumothorax
present, a large bore chest tube 36 franch was
being used. The tube was fixed securely by a
heavy suture which did not penetrate its own wall
and is attached to an under water-seal drain,
following chest intubations, the concerned patients
need to be continuously monitored clinically as
well as radiologically.The average duration of
thoracostomy tube drainage was 10 days . Many
western studies also suggest that observation or
chest tube placement, an adequate volume
replacement, occasional respiratory support and
serial chest X-rays are the only treatment required
in 80-85% of the patients (9, 10).

There were 10 (8.9%) thoracotomies during
the study period,7 emergency thoracotomies ,4
patients (3.6%) were done because initial blood
drainage was >1500ml on chest intubation, 3
patients (2.7%) patients who had continued to
bleed even after placement of tube thoracostomy
more than 200 ml/ hour for three consecutive
hours, they were associated with homodynamic
unstable tachycardia, hypotension and respiratory
distress and bleeding from intercostals vessels,
pulmonary parenchyma laceration and internal
mammary artery was found on surgery, three
patients developed empyema as a complication of
chest intubation and required decortication. Stahel
et al (11) have reported this in less than 10% in
their study. It shows thoracotomy rate is more in
penetrating injury than blunt trauma. Twenty two
(19.6%) required a combination of wound
excision, debridement, analgesics, antibiotics and
tetanus prophylaxis. These groups were closely
observed for any deterioration. Rib fracture were
found in 44% of cases in the study by Farooq et al
(7) while in our study the frequency of rib fracture
was 34% .Extra thoracic associated injuries have
been reported in the literature to be 50 to 70% (5-
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12), yet their incidence was lower in our study
showing 28.6%. The lower incidence of extra
thoracic associated injuries in this study might be
attributed to the lower incidence of blunt trauma,
as the most encountered associated extra thoracic
injuries.

Complications of the tube thoracostomy were
found in 20% of cases .Our complications rate is
comparable to other studies by Chan et al
encountered 64 complications in 352 tube
thoracostomies 18.2% complication rate (13).
Three patients (3.8%) developed empyema as post
operative complications of chest intubation and
required decortications. This is in comparison to
3% by Helling and associates (14).

Over all mortality was ten (8.9%) in which
four had multiple trauma and three had associated
neurosurgical traum, one with septicemia, one flail
chest and one patients deceased following
emergency thoracotomy. Our mortality rate is
comparable to other studies by Hanif et al (8) who
have reported mortality rate of 7%. Hospital
mortality rates for isolated chest injuries were
reported to range from 4 to 8%, and increased to
13-15% when another organ system was involved
and to 30-35% when more than one organ system
was involved (15).

5. Conclusion

Penetrating injury of chest is the most
common cause of chest injuries in adults in this
study although blunt trauma is still common. The
majority of the chest trauma are successfully
managed by tube thoracostomy and supportive
measures as well. Other organs or systems should
be carefully assessed for associated injuries or
damages.
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Abstract:
Neonatal hyperbilirubinemia is a widespread and significant clinical condition amongst neonates worldwide

Methods: A specially designed questionnaire was distributed to a random sample of 200 pediatricians working in
the main childhood hospitals in Sana‘a.

Results: The pediatricians involved in the study stated high use (61.8%) of the cephalo-caudal progression as a
method to evaluate jaundice in the newborn. Less proportion of pediatricians tested total serum bilirubin levels in
jaundiced neonates ahead of their discharge from the hospital as compared to jaundiced neonates examined at the
post-discharge visit (73.9% vs. 83.4%). The majority of pediatricians did not believe neonatal jaundice noted after
discharge and gestational ages 37-38 weeks as being risk factor for the development of acute bilirubin
encephalopathy. A considerable number of our pediatricians initiated phototherapy as well as exchange transfusion
at lower levels of serum bilirubin than the recommended by the AAP guidelines at age of 24-48 hr, (66.7% and
57.6% respectively).

Conclusion: although Yemeni pediatricians in the study were liable to start up phototherapy and exchange blood
transfusion at points lesser than those recommended, the study revealed an overall consistency of their practice with
hyperbilirubinemia treatment guidelines of the American Academy of Pediatrics, 2004.

Key words: Neonatal hyperbilirubinemia, management, pediatricians.
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1. Introduction

Neonatal hyperbilirubinemia is a widespread
and significant clinical condition amongst neonates
worldwide. By definition, it is the increase of a
total serum bilirubin level above 5 mg/dl. This
clinical condition comprises up to 75 percent of
the total hospital readmissions in the early neonatal
life (1).

Although the largest part of neonatal jaundice
is benign, newborn infants are recommended to be
watched to identify those who might build up
severe hyperbilirubinemia and, in rare cases, acute
bilirubin encephalopathy or kernicterus (2,23).

There is a preference to use the term "acute
bilirubin encephalopathy" to portray the acute
expressions of bilirubin toxicity seen in the first
weeks of life and that the term "kernicterus" is held
in reserve for the chronic and everlasting clinical
sequelae of bilirubin toxicity (2,15).

It is accepted that the brain is matchless by
having a blood brain barrier (BBB) that deliberates
the equality between plasma and brain. In
condition that the BBB is insulted, bilirubin shifts
easily into the extra cellular space of the brain and,
at higher bilirubin levels, will lead to instant large-
scale neurotoxicity (3,4).

Newman and Maisels assumed in 1990 that,
without hemolysis, the jaundiced infants would not
be exposed to the damage of kernicterus as long as
serum bilirubin levels remain well below 20 mg/dl
(5). This conclusion had turned out to be the
standard of care in the 1994 American Academy of
Pediatrics (AAP) practice parameters (2). This
practice guide for neonatal jaundice was concluded
based on existing evidence that acute bilirubin
encephalopathy was uncommon in healthy term
infants with raised serum bilirubin level even

beyond 30 mg/dl and on the notion that the
jeopardy of intervention at a total serum bilirubin
(TSB) levels of < 24 may exceed the risk of
kernicterus (6).

A re-emergence of many cases of kernicterus
during the precedent decade has lead to a second
look of the 1994 AAP practice parameters and to
the emergence of the 2004 AAP guidelines, which
endorse deeper parent education and earlier pre-
discharge and post-discharge screening for
neonatal jaundice to prevent infants with jaundice
from "falling through the cracks" (7).

The AAP 2004 guidelines supply a skeleton
for the prevention and management of neonatal
jaundice of 35 or more weeks of gestation. For
each infant, it is recommend that clinicians
encourage and support successful breastfeeding;
carry out a systematic evaluation before discharge
for the risk of dangerous hyperbilirubinemia;
perform early follow-up based on the risk
assessment; and when specified, manage with
phototherapy or exchange transfusion to avoid the
development of acute bilirubin encephalopathy
and, consequently, kernicterus (7-9).

Studies of the reported cases of kernicterus
propose that tracking the recommendations of the
AAP guidelines by the pediatricians and health
workers, would lead to a substantial prevention of
kernicterus (10, 23).

In this study, we evaluated the Yemeni
pediatricians' practices and beliefs regarding the
management of neonatal hyperbilirubinemia and
their conformity with the recommendations made
by the American Academy of Pediatrics (AAP)
2004.
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2. Materials and Methods

A survey questionnaire was prepared to be
filled by a random sample of pediatricians from a
list of the main childhood hospitals in Sana'a
(Elsabeen Hospital, Eljomhoori hospital as well as
a private health providing institution in Sana’a, the
University of Science and Technology Hospital) in
which a considerable number of neonatal
incubators in the Neonatal Intensive Care Unit
(NICU) were available. The instrument was
distributed randomly to be filled by the
pediatricians. The voluntary character of the study
and its confidentiality were clarified to the
participating pediatricians. The exclusion criteria
were those  pediatricians under training
(residences), and pediatricians who had no practice
in the neonatal units. The study was conducted
during the period from August 2008 to January
20009.

The instrument:

A survey questionnaire that included 21
questions was prepared for the purpose of the
study. The questions had tackled various features
of the management of neonatal hyperbilirubinemia
such as pre-discharge bilirubin testing, post
discharge follow up, different diagnostic and
treatment approaches used for the management of
neonatal hyperbilirubinemia, and the public health
significance of this condition. The physicians were
also asked about their practice type, years of
practice and the annual number of neonates seen in
their practice.

Questions were formulated using a yes/no
form, as well as a scale type layout that expressed
the degree of the pediatrician's belief regarding
certain procedure or fact (11,23). The instrument
had also assessed the following risk factors:
jaundice existing in the first 24 hours, jaundice
noted at discharge, preceding siblings with

jaundice, gestational age between 37 and 38
weeks, breast feeding, presence of
bruising/cephalhematoma, @ Rh and  ABO
incompatibility. Moreover, other questions were
structured to evaluate the decisions of the
pediatricians regarding starting phototherapy or
exchange transfusion according to the level of
serum bilirubin at specific age per hours. We
conducted a pilot study prior to the distribution of
the guestionnaire with six pediatricians and some
modifications were made to make the questions
more understandable.

Statistical Analysis

The statistical analysis was performed using
SPSS to identify the significance of the observed
differences in proportion (Chi-square test) and the
continuous variables (analysis of variance).The
assessment of the pediatrician's judgment
regarding age-specific bilirubin levels at which
decisions of phototherapy and exchange
transfusion was taken depending on the AAP
guidelines in 2004.

3. Results

The response rate was 85%. Among the
respondents (10%) were pediatricians under
training and were excluded from the statistical
analysis. The larger proportion of pediatricians
(60.1%) were board certified, (10.5%) were MD
certified. Eight percent of the respondents were
practicing in private sector, the remaining were in
community hospitals (Figurel). The years of work
of the participating pediatricians ranged from one
year to 23 years with a mean of 10.7 year. The
number of neonates seen annually by the
pediatricians ranged from 30 to 400 neonates with
a mean of 142.9.
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certification

Figure 1. Pediatricians according to their certifications

The proportion of pediatricians who checked
TSB levels for all neonates prior to their discharge
from the hospital was (73.9%) while those who
checked it in the visits after discharge represented
83.4% (Table 1). Pediatricians in the private
practice showed more TSB testing activity prior to
the neonate's discharge as compared to
pediatricians in the public practice although the
difference was not statistically significant. Most of
the participating pediatricians (80%) recognized
post discharge follow up of the jaundiced neonates
as a valuable procedure.

Table 1. Pediatricians who check TSB at the first visit after discharge

Percent Frequency
yes 214 128
No 16.6 25
Total 100.0 153

In conditions where the infant's mother had
called the doctor for advice regarding the baby's
jaundice, the majority of pediatricians asked the
mother to bring the infant to the office and only
(11.8%) had referred the infant directly to a
laboratory in order to obtain a TSB serum level.

Only15.5% of the pediatricians recommended the
mother to stop breastfeeding during neonatal
hyperbilirubinemia as a procedure that lowers the
level of bilirubin (Figure 2).

Figure 2. Pediatricians’ practice regarding stopping breast feeding
according to their certifications

A large proportion of the respondents (61.8%)
used the cephalo-caudal progression to estimate
the severity of jaundice (sometimes) in their
practice (Table 2).

Table 2. Using cephalo-caudal progression by pediatricians

Percent Frequency
always 119 50
sometimes 61.8 93
never 53 g
Total 1000 153

About (66.7%) of the pediatricians used
phototherapy at lower levels of serum bilirubin
than the recommended by the AAP guidelines at
age of 24-48 hr which is > 15 mg/dl (Table 3).
Initiation of phototherapy at levels lower than that
advised by AAP at age 49-72hr (>18 mg/dl), was
practiced by (58.6%) of pediatricians.

YEMENI JOURNAL FOR MEDICAL SCIENCES (2011) (5)

31



Exchange transfusions at serum TSB levels
lower than that recommended by the AAP
guidelines at the age of 24-48 hr (>20 mg/dl), 49—
72 hr (>25 mg/dl), and >72 hours (>25 mg/dl)
were reported by 57.6%, 59.2%, and 14.5% of
pediatricians respectively. The mean level of
serum bilirubin at which the pediatricians initiate
phototherapy at the age of 24- 48 hrs was lower in
the private hospital (13.5mg/dl) compared with
(14.6 mg/dl) in community hospitals although the
difference was not statistically significant at
P<0.05. While the difference was statistically
significant regarding initiation of blood transfusion
at the age of 24-48 hrs (16.25mg/dl) compared
with the community pediatricians (20.4 mg/dl)
(Table 3).

Table 3. Management practices among pediatricians according to the
site of work

Type of Sed, 2,
practice Mean Deviation Std. Error (2-tailed)
Level at which Commumity
phototherapy was hos iwl- 146477 111811 13646 280
initiated g
Frivate - -
15 7105 1
hospital 135000 1.73205 26603
Level at which Community _—
exchange transfusion hospiwl- 204001 373747 39842 % poo
was initiated
Privatz - .
75 5743 787
hospital 16.2500 85743 47871

* Statistically significant at P<0.05

The majority of pediatricians (93.5%) trusted
"to a very high or moderate degree" that jaundice
existing in the first 24 hours as well as Rh /ABO
incompatibility were noteworthy risk factors. More
than 65% of the pediatricians declared that they do
not consider gestational age between 37—-38 weeks
as well as jaundice appearing following release
from the hospital as risky for the consequences of
neonatal jaundice.

A large section of pediatricians (60.8%)
believed that a serum TSB more than 20 mg/dl was

a significant risk factor for the development of
kernicterus, and a higher proportion of
pediatricians (86.8%) regarded bilirubin >30 mg/dl
as a risk factor for kernicterus. More than (68%) of
pediatricians believed kernicterus as an important
public health problem (Table 4).

Table 4. Belief of pediatricians regarding kernicterus as a public
health

Percent Freguency
To a small degree 19.2 29
To a moderate degres 220 15
To a very high degree 388 29
Total 100.0 153

4. Discussion

The results of this study showed a general
consistency of the beliefs and practices of Yemeni
pediatricians in Sana’a with the 2004 AAP
recommendations for the management of neonatal
hyperbilirubinemia (2).

Routine pre-discharge bilirubin test for
jaundiced neonates was not regarded as an
important step by most of our pediatricians.
Ignoring such a step may play a part in the
development of the complications of neonatal
jaundice especially in our country where early
postnatal discharge (before 72 hrs of age) is the
rule, both in public and private practice (12). A
claim is present to make pre-discharge bilirubin
check as a routine (11) A study was done by
Suresh and Clark and they concluded that setting
pre-discharge bilirubin test for all neonate as a
custom is a worthy, although costly procedure
(13,14). It was demonstrated by Bhutani et.al, in
their surveillance that this practice had lowered the
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occurrence of dangerous hyperbilirubinemia
(serum bilirubin>25mg/dl) to 1 in 15000 newborns
compared with the definite incidence of 1 in 625
(16). Concerning the decision of initiating
phototherapy in neonates, a bulky fraction of the
pediatricians in this study reported lower serum
TSB levels than those recommended by the AAP.
Similar trend had been reported by Gartner et.al, in
his survey in 1992 (13). Although the strategy of
early intervention with phototherapy at low TSB
levels had accomplished a significant reduction of
serum bilirubin especially during the first 48 hours
of life, the clinical advantage was not proved (17).
Nevertheless, such a practice by the pediatricians
may indicate their realization of this dangerous
sign and its serious consequences.

Greater part of the respondents used cephalo-
caudal progression of jaundice as a rapid method
of assessment for the severity of jaundice despite
the imprecision of this procedure especially in
those infants with dark skin. Riskin et al.
concluded the unreliability of this method of
assessment because it may underestimate existing
jaundice leading to erroneous decisions (18).

Most of the pediatricians in our study did not
counsel the mother of a jaundiced infant to
discontinue breast feeding. This corresponds well
with the universal recommendations concerning
management of neonatal jaundice despite plenty
reports of the well-built involvement of breast-
feeding as a risk for neonatal jaundice (7).
Proposed mechanisms for these reports include
reduced caloric and fluid intake, inhibition of
hepatic excretion of bilirubin, and increased
enterohepatic  circulation which may lead,
uncommonly, to Kkernicterus (19) However,
initiating ample breast feeding early in life (8 — 12
times a day) and reducing artificial feeds will
result in regular bowel motions and reduced

enterohepatic circulation ,and hence, less bilirubin
concentrations (20,21).

Most pediatricians in our study reported
jaundice within the first 24 hours of life as well as
Rh and ABO incompatibility as significant
hazardous factors for severe hyperbilirubinemia
which corresponds well with the guidelines of the
AAP, 2004 (7). However, most pediatricians in our
study did not report small gestational age, bruising
and cephalhematoma as significant risk factors for
the development of severe hyperbilirubinemia
which opposes many observations and guidelines
(7,22).

5. Conclusion

In bringing to a close, the study had revealed
an overall consistency of the practice of our
pediatricians with 2004 AAP guidelines. The
tendency of our pediatricians to commence
phototherapy and exchange transfusion at TSB
levels underneath those recommended by the AAP
is apparent and understandable as a reflection of
their awareness of the importance of preventing
severe hyperbilirubinemia and its related harmful
complications.
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