CLASS FZAMINATION IN PHYSIOIOGY - SPRING IRl

LEDICAL STUDENTS

Thursday 11 llarch 1676 - 2 to 4 p,.u.

(AII:Questions should be attempted)

The mark allowence is showm at the end of each question — total possible = [125]

Physiolosy oi the Kidney

Section A - Calculations

1, A& patient is suspectec of having a functional tubular cefect, Following
intravenous pglucose infusion glucose starts to appear in the uriane at a
concentration 1n plasma ([ﬂlucose] ) = 135 ng/iOO ml, Inulin is also infused
intravenously at a rate sufllclent to maintain a steady [J.nulln]1 21 ng/i00 nl,
Concentration uf imulin in urine ([1nu11n] ) = 1.9 g/iOO ml,

Fiow of urine (V ) 1,5 nl/min,

(a) Calﬁulate the oaount of glucose which is being reabsorbed
per ninute in the tubular system, f10]

(b) The nommal meximal transfer rate (T ) A 300-350 g/ /uin
That is the diagnosis? [ 5]

2, pH of tubular fluid (pH ) = 7.0 in the most distal part of the proximal tubules.
The corresponding P”OQ = 22 tm Hge At the sane site Eifﬁ%iﬁ;ﬁ& = 3.1,
e ;
Cleerance of inulin = 195 ml/min, [Na'J1 = 142 wi, [C1 1, - 104 6l and

[EC0,;],= 24 uil, (820031, (rll) = 0,03 x PCO (m Tg), 1m. = 501,

(a) Calculate the percentage of filtered dCO vhich is being

reabsorbed in the proximal tubules [25]
(b) That is (epproximately) [CL™ ]TF at the end of the
proximal tubules? [ 5]

Section B -~ Short Lvsyers

3, That are the consequences of admimistering a maximal dose oi the carbonic
anLydgase inhibiter acetazolamide with respect to Vu, urinary excretion rate
of Na*, HO03 and urinary pH?  Ixplaind r1o0]

4, Describe the nrineiple underlying an indirect detemination of renal bleod
flow (GBE), Name & useful indicator substance. [10]

P.T.0.



Section B - Short Ansvers (contd.,)

O

10,

Vhat is the approximéte osmolarity of IF relative to that of plasma in the
early distal tubuie? IExplain the mechanism responsible for this! [10]
That happens to urea transport in the collecting tubules during

(a) antidiuresis

(b) vater diuresis?  Explain} [10]

Explain how Na" end K move across the distal tubular epithelium, Vhich
hormone regulates these movements? [10]

Pescribe the fate of it secreted in the distal tubule. Vhat is the source
of the " secreled? . - [10]

Explain vhy the concentration of creatinine in plasna (Ccreatininel ) can
be used as a rough measure of glomerular filtration rate (GFL), [10]

If a maximal dose of ADH is pgiven to a man during water diuresis, how does
the free water clearance (Cﬂéo) change? Explain! _ [10]
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