Appendix

Fourteen pairs of questions asked in the test; one pair of questions is related to one topic,
where the correct answer to the basic questions (B) explains physiological or biochemical
background of the clinical question (C)

Pair of questions* Correct answer
1 B | Nernst potential of which ion is closest to the membrane potential of potassium

the cell?
1 C | Serum concentration variances of which ion are most life threatening? | potassium

Lethality in hypo- or hyperkalemia is due to major contribution of Nernst potential of potassium
in the cell membrane potential.

2B | Arterial pressure is proportional to the product of and heart minute
peripheral resistance. volume
2 C | Oliguria causes in the level of arterial blood pressure. increase

Hypertension in oliguria is caused by the increase in heart minute volume, referring to the basic
equation of hemodynamics asked in the basic question.

3B | Which molecule is the terminal acceptor of electrons and hydrogen in | oxygen
the process of complete oxygenation of food?

3 C | Which basic disorder of the acid-base balance of the blood is caused by | metabolic
chronic hypoxia? acidosis

Chronic lack of oxygen in the tissues causes metabolic acidosis due to accumulation of the
products of incomplete oxygenation of food. Oxygen is the terminal acceptor of electrons in the
process of food oxygenation.

4B | Osmotic pressure on the capillary membrane results from proteins
dissolved in the plasma.

4 C | Peripheral edema in the liver cirrhosis arises from the decrease in the colloid-
pressure of the plasma. osmotic

Hypoproteinemia causes edema because proteins constitute the osmotic pressure on the capillary
vessels’ membrane.

5B | Nutritive deficit of which mineral can cause goiter? iodine

5C | Endemic goiter results from the accumulation of molecules of thyreo-globulin
in the follicles of the thyroid gland.

The reason for the expansion of thyroid gland in hypothyroidism caused by the iodine deficit is
accumulation of the protein thyroglobulin.

6 B | Peptide contracts efferent arteriole of glomeruli increasing the | angio-tensin II
resorption of sodium and water into the peritubular capillaries.
6 C | Renal artery stenosis causes an increase in releasing hormone renin

from the juxtaglomerular cells.

Understanding the renovascular hypertension pathophysiology background is based on
understanding the angiotensin’s function in the glomeruli.

7B | What is activated in the external or internal pathway of blood prothrombin
coagulation?
7 C | Which vitamin is necessary for the synthesis of coagulation factors? vitamin K

Vitamin K is necessary for the synthesis of the first coagulation factor and the purpose of the
whole coagulation cascade is the activation of that same coagulation factor.

8 B | How many grams of sodium chloride need to be dissolved in the 100 0.9
mL of solution to prepare physiological solution?
8 C | Physiological solution is % solution of sodium chloride. 0.9

“Percent solution” stands for the mass concentration and therefore students should be able to
calculate grams of NaCl necessary to prepare 100 mL of 0.9% saline.

9B | In the deficiency of carbohydrates (diabetes, starvation), acetyl-CoA | oxaloacetate




resulting from the oxygenation of fat acids cannot accede the first
reaction of the citrate cycle, which is to react with

9 C | Acidosis in diabetes or during starvation arises from accumulation of ketones

Since the Krebs cycle is the central crossroad of metabolism, we asked students about the first
reaction of the cycle. Acetyl-CoA molecules interact with each other and form ketones because
they cannot interact with oxalacetate. This is due to the fact that, when the cell lacks glucose
(diabetes, starving), all of the remaining oxalacetate is converted into glucose instead of entering
the Krebs cycle

10 B | Which enzyme hydrolyses the esteric bond between fat acid and phospholipase
glycerol in the molecule of phospholipids in the cell membrane?
10 C | Which enzyme is inhibited by acetylsalicylic acid? cyclo
oxygenase

Phospholipase produces arachidonic acid, which is the substrate for cyclooxygenase to produce
prostaglandins. Cyclooxygenase is the target enzyme of acetylsalicylic acid therapy effect.

11 B | Which hormone is the most potent stimulator of gluconeogenesis? cortisol

11 C | In adrenal (Addisonian) crises blood concentration of glucose is decreased

Insufficiency in gluconeogenesis stimulation, one of the hyperglycemic effects of cortisol,
results in hypoglycemia in Addisonian crises.

12 B | Which component of triglyceride can be used as a substrate in the glycerol
process of gluconeogenesis?
12 C | Glucose excess in the liver that surpasses the energetic needs is fat acids

converted into acetyl-CoA for the synthesis of

It is important to remember that in human metabolism it is only possible for carbohydrates to
convert into fat, while fat acid conversion to carbohydrates is impossible. Glucose cannot be
produced from fat acids.

13 B | Which organ(s), in anaerobic condition, produce(s) the main raw for muscles
the process of gluconeogenesis?
13 C | Which acid causes acidosis during excessive activity of muscles? lactic acid

Lactate produced during excessive muscle activity is used in the liver to produce the necessary
glucose for the muscle work. Lactic acid accumulation is also the reason for metabolic acidosis.

14 B | Which dinucleotide — derivate of vitamin niacin, after reduction in the | NADH
citrate cycle, transmits its electrons to the cytochroms of the respiratory
chain?

14 C | Niacin (vitamin B3) deficit causes so-called 3 D syndrome or .| pellagra

Consequences of the vitamin niacin deficiency in human organism are the symptoms of pellagra.
Niacin’s derivate nicotinamide-dinucleotide has an important role as a transmitter of electrons to
the cytochroms of the respiratory chain, after the reduction of NAD to NADH in the citrate
cycle.

*Question pairs 1-7 tested basic science knowledge of physiology, while question pairs 8-
14 tested the knowledge of biochemistry.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 100
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 10
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


