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An 8-year-old girl began to experience symptoms of frequent urination and severe
thirst. Her pediatrician performed a urine dipstick test, which indicated the presence
of elevated levels of glucose in the urine. Further testing supported a diagnosis of
type I diabetes. Glucose appears in the urine, in this girl with diabetes, because not
all filtered glucose is reabsorbed from the kidney tubule. Based on this observation,
which of the following must possess on the apical membrane of the renal tubule
cell?

Sodium-glucose cotransporter (SGLT)
Glucose transporter type 4 (GLUT4)
ATP-sensitive potassium channels
Voltage-gated calcium channels
Sodium-potassium ATPase
Aquaporins

Proton pumps



HEESX(CLD, BELEIEA. EEIEFLLTVET,

This figure illustrates histologic changes in the endometrium during the menstrual
cycle. Which of the following statements correctly describes the relationship between
histologic features and hormonal changes during the Iuteal phase?

EFEOBMR L, BRI DN TEEEA.

Progesterone peaks around day 14, coinciding with ovulation, and promotes
endometrial proliferation.

Progesterone levels are highest during the mid-luteal phase (around days 20-22),
facilitating stromal edema and glandular secretion.

Estrogen peaks during the luteal phase and induces vascularization of the functional
layer.

LH surge occurs during the late Iuteal phase, initiating the secretory transformation
of the endometrium.

Progesterone levels drop significantly at the beginning of the luteal phase, leading to
endometrial shedding.
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This histologic image illustrates a mature ovarian follicle and surrounding structures.
Which of the following produces androgen?

EFEOBMR L. BEHI DN TEEEA.

Flow cytometric analysis of thymic cells is shown. Which of the following statements
best describes the characteristics and function of the cell populations in different
regions of the plot?

EFEOBMR L. BEI DN TEEEA.

Region A contains mature CD8(+) cytotoxic T cells that directly mediate apoptosis in
infected cells.

Region B contains CD4(—) CD8(—) double-negative thymocytes, which represent the
earliest stage of T cell differentiation in the thymus.

Region C contains CD4(—) CD8(—) double-negative T cells, representing the most
immature thymocytes.

Region D contains CD4(+) CD8(+) double-positive thymocytes undergoing positive
and negative selection to ensure self-tolerance.

Region C contains non-T cell populations, such as B cells or NK cells, unrelated to
thymocyte development. This population participates to the humoral immunity.
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COtRBEZENMIB(CHizoT. ELISA (Enzyme-Linked Immuno-Sorbent Assay) EZFHU%
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Direct ELISA

Indirect ELISA

Sandwich ELISA

Competitive ELISA

Amplification ELISA
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Questions (14, 15; 1/2)

A patient suffering from Charcot-Marie-Tooth disease displays progressive
degeneration of peripheral nerves, distal muscle weakness and atrophy, and defects
in deep tendon reflexes. This condition is associated with an abnormal mutation in
the gene encoding protein X. In the figure, which type of cell apparatus normally
contains protein X?

EFEOBMR L, BEI DN TEEEA.

Questions (14, 15; 2/2)
Which of the following molecules cannot pass through this apparatus?
Choose two.

Sodium ions

mitochondrial DNA (mtDNA)
CcAMP

ribosome

inositol trisphosphate (IP3)
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Clostridium perfringens

Enterococcus faecalis

Haemophilus influenzae

Staphylococcus aureus

Streptococcus mitis
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A 54-year-old male smoker notices a slowly enlarging mass over the past 2 years
within his right parotid gland. At the time of surgical excision the mass measures
2.8 cm in diameter and is focally cystic. Microscopic examination reveals a tumor
composed of benign papillary oncocytic epithelial fronds supported by benign
lymphoid stroma. Which of the following is the most likely diagnosis?

acute suppurative sialoadenitis
adenoid cystic carcinoma
mucoepidermoid carcinoma
pleomorphic adenoma

Warthin tumor
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A drug being developed as an antiarrhythmic agent was studied in the laboratory
using microelectrode techniques for measuring the transmembrane potential. The
results of this study are shown in the below figure. Which of the following standard
antiarrhythmic agents does the new drug most resemble?

EFEOBMR L. BEI DN TEEEA.

adenosine
ibutilid
lidocaine
procainamide

propranolol

A healthy volunteer received a continuous infusion of a physiologic level of gastrin.
The production of gastric acid and pancreatic bicarbonate secretion was monitored
before and after administration of peptide X (at arrow) and these results are shown
in the below figure. Which of the following hormones is most likely to produce the
observed changes?

EFEOBMR L, BRI DN TEEEA.

angiotensin II
cholecystokinin (CCK)
motiln

secretin

somatostatin

14



29.

30.

QO 0 o o

This figure depicts an important type of biological reaction necessary for metabolic
homeostasis. The freely reversible reaction is catalyzed by which of the following
class of enzyme?

ZVFEORIMR L. BFITZENTEERA,

aminotransferase
dehydrogenase
hydrolase
nitrogenase

oxido-reductase
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AcetylcholineDfE&EE
DopamineD 73 f#TTHE
Serotonin E&iRA
Glutamate QRS HENN

GABA D:@RIESE
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A medical student has been immunized with hepatitis B virus (HBV) recombinant
vaccine. The curve represents the production of protective antibodies to the viral
component present in the recombinant vaccine.

This viral component is most likely which of the following?

EFEOBMR L, BRI ZENTEEEA.

Nucleocapsid proteins of HBV
RNA genome of HBV

viral core antigen (HBcAQ)
viral e antigen (HBeAg)

viral surface antigen (HBsAQ)

A 3-month-old baby has been immunized with the poliomyelitis vaccine. Biochemical
analysis of the baby's serum 6 days following immunization indicates the presence of
the immunoglobulin shown in the figure. Which of the following represents this
immunoglobulin?

EFEORMR L. BEI DN TEEEA.

IgA
IgE
IgD
IgM
IgG
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EFEOBMR L, BRI ZENTEEEA.

Which of the following activities, relating to glucose homeostasis, is
attributable to the actions of glucagon-like peptide-1 (GLP-1)?

decreased fatty acid release from adipose tissue
decreased glucagon release from the pancreas
increased transit of carbohydrates through the intestines
stimulated degradation of hepatic glycogen store

Unmasking of GLUT-4 transporters in skeletal muscle
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