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Specimens collection by swabs

Swabs are commonly used for obtaining many types of cultures; however, they are generally inferior to
other methods for collecting specimens, and their use should be discouraged as much as possible if aspirate
or tissue is available as an alternative.

If swabs are used, certain precautions should be taken. Cotton swabs may contain residual fatty acids,
and calcium alginate may emit toxic products that may inhibit certain fastidious bacteria. Swabs tipped with
Dacron or Rayon polyester are often better choices. The newer flocked swabs represent a significant advance
in swab technology and deliver significantly more specimen than former swab types. Specimens should not
be allowed to remain in contact with the swab any longer than necessary. In addition to toxicity, the ability
of swabs to absorb and then release specimens varies with the material used to construct the swabs.

Swabs should be placed in a transport medium or moist container to prevent drying and death of
bacteria. Good recovery of most bacterial species from these tubes has been demonstrated for up to 48 hours.
The use of culture tubes containing semisolid Stuart’s or Amies’ transport medium, with or without charcoal,
also serves as an adequate means for holding swab cultures during transport. There are a few exceptions to
this guideline. Skin scrapings and nail clippings for recovery of dermatophytic fungi should be submitted dry
in a clean container to prevent the overgrowth of bacteria. Throat swabs are acceptable for the detection
and/or recovery of S. pyogenes from patient with streptococcal pharyngitis.

Similarly, swabs are acceptable specimens for the detection of most causes of vaginitis. The ability to
collect a specimen of virtually anything with a swab is an even larger problem than toxicity and retention of
material. The likelihood is much higher with an aspirate or biopsy that the specimen that will yield
meaningful results (i.e., detect the etiologic agent of infection). In contrast, a swab may have been used to
sample either an inflammatory process (e.g., the tonsillar exudate) or colonizing microbiota (e.g., the side of
the mouth). Whenever a potential pathogen (e.g., Haemophilus influenzae) is admixed with normal
microbiota, it is often impossible to differentiate pathogen from flora. This is particularly true when the
potential pathogen may be part of the normal microbiota in the anatomic location sampled.

Constant education is required to discourage inappropriate use of swabs. The education can be as
instructions for collection of specimens in a laboratory services directory, as newsletters, and as comments
on reports for specimens that were submitted on swabs.

The operating room is one place where there is virtually no excuse for collection of a specimen with a
swab. A campaign should be undertaken to remove swabs from the operating room and prevent their
reintroduction. Communication with the operating room nurses is a useful means for accomplishing that
goal. Appropriate sterile contains and collection tubes should be readily available in every operating room.
Excellent commercially available transport tubes, such as the BBL Port-A-Cul transport vials and similar
products are designed to protect both anaerobic and aerobic microorganisms prior to inoculation

101- Under what condition the text discourages using the swabs?

a) When the specimens is suspected of aerobic bacteria

b) Specimen collection at operation room

c) When the aspiration and tissue biopsy is available

d) When the staffs are aware of the methods in using swabs

102- Select the incorrect choice concerning the usage of swabs for collection the specimens

a) Newer swabs can take more specimen than alginate swabs
b) It is helpful in collecting the specimens for anaerobic culture
c) Dacron Swabs are less toxic than cotton swabs

d) Rayon polyester is less toxic than alginate swab

103- When using Swabs for taking the specimens, good results is achieved in culture and diagnosis if swab:

a) is kept in transport medium up to 48 hours for bacteriology

b) is moistened for Mycology

c) is keptdry for bacteriology

d) is used in operation room for taking specimen from the patient g&
en?,

104-Which of the following choice is correct in using the swab for collecting the specim
a) Disability in taking microbiota
b) Ability to collect specimen of anything

c) Keeping the stability of specimens for long time
d) Easily differentiating the flora from pathogen
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Reverse Hybridization and sequencing in diagnosis of Mycobacteria

The Southern: blot, although effective, is time-consuming and labor intensive. In addition, multiple
probes or sequencing of the amplicon would be necessary if the product of amplification was secondary to a
broad-range PCR. An alternative, highly effective approach is to immobilize all the probes of interest on a
nitrocellulose strip and then apply the amplicon to the strip and determine which probe hybridized with the
amplicon. This is termed reverse hybridization, since the amplicon is applied to the probe that is immobilized
in the nitrocellulose strip, which is opposite to how a Southern blot is performed. The assay also has the
advantage of using a chromogenic reaction, rather than using radioactivity to detect hybridization.

Reverse hybridization technology is commercially available as line probe assays for the rapid
identification of mycobacteria. These assays perform best using colonies on a solid medium or broth from a
positive liquid culture, although direct testing of AFB smear-positive specimens is possible. The first-version
reverse hybridization assay examined was the LiPA Mycobacteria assay (Innogenetics). This assay used a
broad-range PCR directed against the 16S to 23S spacer region and probes for MTBC, MAC, and the
following mycobacterial species: M. avium, M. intracellulare, M. kansasii, M. chelonae group, M. gordonae,
M. xenopi, and M. scrofulaceum. PCR followed by reverse hybridization has also been used on direct clinical
specimens, with excellent results from smear-positive specimens. While the technique is specific for M.
tuberculosis complex (MTBC), in case of Mycobacterium avium complex (MAC), PCR-RFLP should be
used to differentiate the member of this complex. The newer version, the INNO-LiPA Mycobacteria v2, has
expanded the number of identifiable mycobacterial species to 16. Tortoli et al. tested 197 mycobacteria
belonging to 81 taxa with this product and found 100% specificity and sensitivity for 20 out of 23 probes.
The probes specific for M. fortuitum complex, for the MAC-scrofulaceum group, and for M. intracellulare
type 2 demonstrated cross-reactivity with several mycobacteria that are rarely isolated from clinical
specimens. The overall sensitivity was 100% and the overall specificity was 94.4%.

DNA sequencing for the analysis of an amplified product is now a common method of
postamplification analysis. Traditional DNA sequencing, also known as Sanger sequencing, was once used
solely in research laboratories, but it has also become commonplace in many molecular pathology and
molecular microbiology laboratories. These methods have been used successfully for the identification of
bacteria, mycobacteria, nocardia, and fungi. The genes that encode for the ribosomal subunits of these
organisms are the most commonly used genetic targets of sequence-based identification. One of the most
useful regions of the 16S gene complex for the identification of mycobacteria involves the hypervariable A
region. This has been used to achieve rapid and accurate sequenced-based identification of the most common
clinically relevant mycobacteria. It has also been used to help identify and differentiate more difficult to
characterize isolates. This region has also been used successfully for the identification of most clinically
relevant mycobacteria using pyrosequencing. MicroSeq (Applied Biosystems, Inc. [ABI], Foster City, CA)
is a commercially available system for the identification of microorganisms by DNA sequencing. After
cultivation, a PCR is performed using the primers provided. The sequence is then determined through ABI
capillary-based sequencing, and the product is submitted as a query to a genetic database that is maintained
and updated by the manufacturer.

The rpoB gene, which encodes for DNA- dependent RNA polymerase, has been used by several groups
for the identification of mycobacteria. Sequencing this genetic target is popular, since it not only provides
identification information, but also provides information regarding the susceptibility of the isolate to
rifampin.

Pyrosequencing is an alternative method of DNA sequencing. This technology has been used
extensively in the analysis of SNPs. It has been used for the identification and differentiation of
microorganisms.

105- Comparing the southern blotting and reverse hybridization, select the incorrect c‘ce

a) Multiple probes can be used in reverse hybridization

b) Southern blot is time consuming

c) The amplicons are fixed on the membrane in reverse hybridization
d) PCR s used in reverse hybridization
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106~ Qﬁhic,h.choice is correct about LiPA Mycobacteria assay?

a) The Dest results with LiPA is obtained when it is used on AFB smear positive specimens
D) It targets the 16S or 23S rDNA

c) It may need PCR-RFLP for identification of MAC isolates at species level

d) It can not be used directly on clinical specimen

107- What was the finding of Prof. Tortoli?

a) The specificity of INNO- LiPA Mycobacteria v2 was 94.4%

b) The cross reaction between MTBC and M. intracellulare type 2

c) All 23 probes were specific

d) There was not cross reaction between M. fortuitum complex and several other mycobacteria

108- Concerning the sequenced based identification of Mycobacteria which choice is incorrect?

a) Helpful in case of problem with diagnosis of mycobacterium with LiPA

b) Applicable for differentiation of strains if the hyper variable A is used

c) Sequencing of rpoB gene is preferred to other genes for identification of mycobacteria
d) Pyrosequencing is not preferred for single nucleotide polymorphism analysis

Bacterial toxins

Traditionally, bacterial toxins have been understood as being protein molecules that kill a host cell. The
term has become defined more broadly now to describe a range of proteins that alter the normal metabolism
of host cells with deleterious effects on the host. Toxins are often for the major symptoms of a bacterial
infection. Knowledge of how toxins work fosters an understanding of the pathophysiology of many
infectious diseases and, in some instances, reveals important information about normal cellular processes of
the host. The role of many toxins in causing disease has been studied in detail, here, the discussion focuses on
the basic concept of how bacterial toxins damage the host. Although many toxins have been associated with
bacterial diseases, toxins have not been implicated as important components of diseases caused by fungi,
protozoa, or worms. Bacterial toxins are categorized by their site of action in the host. Exotoxins, type Il
cytotoxins, and the more recently recognized type IV to VII cytotoxins modulate intracellular targets;
endotoxin, membrane-damaging toxins, and superantigens act on the cell surface; and exoenzymes modulate
targets in the extracellular matrix.

109- Which statement describes the bacterial toxins well?

a) Protein molecules with the ability of co-enzymes in host cells

b) Proteins that are mainly found in worms

c) Proteins cause adverse effect on the cells by alteration normal metabolism
d) All bacterial toxins are effective on cell surface

110- Which choice is incorrect about the role of toxin in disease?

a) Very important in parasitic disease than bacterial disease
b) Could act as proteins killing molecules

c) Disruption of cell metabolism

d) Targeting different cell types by killing them

111- How do the super antigens function?

a) Modulate targets in extracellular matrix \ ®
b) Their action is on the cell surface
c) Modulate intracellular targets

d) They are membrane damaging toxins
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Nut f@nal{rekggulrement: Fastidious and s noncultivable bacteria

Although the numerous nutritional requirements of mollicutes dictate the need for complex growth
media, the notion that the richer the medium the better, may be wrong. It appears, at least in some cases, that
the lack of growth of a mycoplasma in a rich medium is not the result of the lack of a specific nutrient, but is
rather due to the presence of a component(s) toxic to the mycoplasma. Some M. hyorhinis strains, common
contaminants of cell cultures, have been known to resist cultivation on conventional mycoplasma media,
leading to consider them as particularly fastidious strains. This concept proved to be wrong, as these strains
could grow well in a minimal serum-free medium, leading Del Giudice (1998) to suggest that these
‘noncultivable’ strains are not particularly fastidious, but are more sensitive to inhibitors found in the
complex media, mostly as components of peptone and yeast extract.

Hence, the terms ‘noncultivable’ and ‘fastidious’ should be considered as relative terms, that take their
meaning only in the context of a specific culture system where growth promoters, and possibly inhibitors, are
present.

112- Which of the following sentences is true?

a) The lack of growth of Mycoplasma is always due to the lack of nutrients in the complex media
b) Some M. hyorhinis strains are noncultivable on conventional mycoplasma media

c) Strains showing sensitivity to components of peptone and yeast extract are fastidious

d) Noncultivable and fastidious strains are similar to each other

113- The word “them” in line 6 refers to:

a) Cell cultures

b) Conventional mycoplasma media
c) Contaminants

d) M. hyorhinis strains

114- Which of the following did Del Giudice suggest?

a) Noncultivable strains are particularly fastidious

b) Fastidious strains are sensitive to some inhibitors

c) Yeast extract inhibit the growth of noncultivable strains
d) Noncultivable strains grow well in richer media

115- According to the passage, which of the following is true?

a) The richer medium is the best medium for the growth bacteria

b) All bacteria need the same nutrients

c) Molicutes grow well in a minimal serum free medium

d) Noncultivable strains are more sensitive to inhibitors in culture media

. WY Y V¥
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Read the following sentences carefully and choose one of the options (a, b, ¢, d) to complete the
sentences.

116- Dementia, also known as ............. , is seen in elderly individuals whose mental states have started
to decline.
a) senility
b) paucity
c) calamity
d) asperity

117- Colleagues and comrades over the years were in a ............. mood at the party anxiously awaiting
presentations.
a) expedient
b) thrifty
C) greedy
d) euphoric

118- Youth gangs typically engage in ............. , criminal, and violent activities, often for financial gain.

a) mandatory
b) benevolent
c) delinquent
d) competent

119- She quit her job and sold her car to take a break and travel the world. She’s always been .............
about going to new places and meeting new people.
a) hesitant
b) ardent
c) gloomy
d) senile

120- She acknowledges that the new employee’s ............. and naive manner antagonized the board of
directors even though he was willing to take chances.

a) amiable \.
b) cordial YYVVY N

C) gorgeous
d) scandalous
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n e‘a&ngcomprehension

Read the following passages carefully and choose the best answers.
Recent advancements have transformed Al technologies into powerful tools for enhancing

clinical and operational efficiency. Today, Al is allowing everyone involved in the healthcare
ecosystem — doctors, nurses, administrators, and patients — to benefit from enhanced efficiency
and better diagnoses. It extends and augments professional capabilities and provides the foundation
for better, more cost-effective outcome. It is an enabling technology for a more personalized
approach to patient care, focusing on patient outcomes rather than just system efficiency.

During the next 10 years, Al is expected to radically streamline healthcare delivery by providing
immensely powerful insights to enhance the patient management pathway, yet there are hurdles to
overcome before Al transforms healthcare provision. For example, at present, too much patient
consultation time is spent entering data, rather than drawing inferences from it. However, these
transitional issues should quickly be resolved as Al is more broadly adopted across the sector, and
the outlook among healthcare professionals is positive; almost half of medical staff expect Al will
enable more robust diagnoses, and 57% believe its improved predictive capabilities will allow them
to focus more on preventive medicine. Al needs to work for healthcare professionals as part of a
robust, integrated ecosystem, and success relies on more than simply deploying a new technology.
The more ‘humanized’ the application of Al is, the faster and more widely it will be adopted, and the
better the return on the 5. initial investment. Ultimately, this will improve results and patient care
and, in healthcare, the priority should always be the patient.

121- In the first paragraph, the writer ............. of Al in healthcare system.

a) explains the foundation

b) focuses on the status

c) analyzes the mechanism
d) illustrates the ecosystem

122- In the above passage, all of the following are mentioned to be positively affected by Al EXCEPT

ccccccccccccc

b) healthcare personnel
c) professional capabilities
d) clinical operations

123- Which of the following is true?

a) Less than half of the medical staff believe Al can be used for disease prevention.

b) 57% of the medical staff think that Al technologies cannot be adopted in healthcare system.
c) About fifty percent of healthcare personnel expect Al can empower diagnosis.

d) 50% of the healthcare personnel think that they can overcome hurdles to Al transformation.

124- The writer believes that in the successful adoption of Al, the system should give priority

t0 ceeeeenenee. .
a) patients b) investment c) professionals d) techn&bgﬁ‘

125- In the second paragraph, the future of AI application is predicted to be ............. .
a) impulsive b) unwarranted c) confusing d) promising
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Sdthe, of the leading causes of sight loss affect the part of the eye called the
retina, Supplementation with a certain type of omega fatty acid known as docosahexaenoic acid, or
DHA, can reduce the incidence of retinal disease, however, improving DHA levels in the retina is
challenging due to the retina-blood barrier. A group of researchers has now shown that a different
form of DHA they have developed can enter the retinal tissue— at least in mice. If the same effect is
shown in humans, the supplement could be used to reduce risk and potentially even treat some
retinal diseases.

Loss of sight is believed to have a global cost of $411 billion annually due to medical and care
costs, as well as lost work and productivity, according to the World Health Organization. Age-
related macular degeneration and diabetic retinopathy both affect the retina, which is found at the
back of the eye and contains many light-sensitive cells which allow us to see. Age-related macular
degeneration affects the macula—a part of the retina—and results in central vision being blurred.
Meanwhile, diabetic retinopathy is seen in patients with both type 1 and type 2 diabetes and is
caused by high blood sugar levels affecting blood flow to the retina, and if untreated, can cause
blindness.

126- According to the passage, DHA supplementation is a challenge because ............. .

a) Itis adegenerative process

b) retinal diseases are incurable

c) there are retina-blood obstacles

d) DHA penetrates into the retinal tissue

127- According to the passage, currently, the newly developed DHA ............. .

a) can treat sight loss in mice

b) costs $411 billion for diabetic patients

c) can enter retinal tissue in humans

d) reduces the cost of retinopathy to $411 billion

128- What is the ultimate impact of age-related macular degeneration on the macula?

a) It can reduce the risk to the retinal tissue.

b) It leads to blindness in non-diabetic patients.
c) It deactivates light-sensitive cells.

d) It specifically blurs the central vision.

129- Which of the following is NOT true about diabetic retinopathy?

a) All patients suffering from diabetes may have some signs of diabetic retinopathy.
b) Retinal diseases are rarely observed in patients with diabetics.
c) Diabetic retinopathy emerges because of the high blood sugar affecting the retina.
d) Diabetic retinopathy can finally lead to blindness if untreated.

130- Which of the following is true about the new form of omega fatty acid supplement?

a) It can possibly cure the retinal illnesses.

b) Its positive effect on mice has not yet been reported.

c) It puts the retina and its surrounding tissues at risk. \ PY

d) It removes the blood barriers in patients with diabetes.
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