MEDCH 562-P
AUTUMN 2008
PROBLEM SET #5

1. Match the vitamin or mineral with the corresponding Daily Value.

, Amount Unit
6(% 1. Vitamin D {ooTV a) 20 X) mg
€4 2. Vitamin B12 6.0 M4 b) 0.3 y) ug
b~ 3. Biotin 0.3 wmg ©) 5000 z) U
(2% 4 Vitamin A toso 1Y d) 400
y K 5. Folate gL ma €60
h# 6. VitaminE 3, qy¢ f)60
ox 7. Niacin 20 mq @) 10
@ X 8. Pantothenic Acid |, ,,\? h) 30
T"X 9. Vitamin C éo m} 1) 0.4

2. Water soluble vitamins in many cases can be taken in high doses
without side effects.

a) Explain why. . o )
WMW SO(/WH"Z/ V'I(CQW\/‘\/\Q and. V‘&OLW VV!Q/’(%LO[A&L@A 6\'11/( /DY‘

DAt Q,@l 0(/46 1o W\{\ [A,nairo‘)Lv\(A‘(/vﬁ\vl .

b) Give two examples where toxicity has been observed and list the
symptoms of toxicity.

Db Tvx\‘mi% . D200 W%'I/A(M& leads T2 [nerensed prolactia

\"7'/'13/0(/“3 (ends to n@wm,‘?“"”"‘j\

(Vioun f'ox#‘dﬁj: Pm‘pkem/@ vasoolilation . (1l wpsel, wleers,

%‘o&rﬂam, (Aver Q/(f/\m@j@ , t‘ww»wée,a( jom}'ﬁl.
l‘m,?m‘nuﬂ jbutw.% tolerance an doses guer UL
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3. For the following conditions:

a) Name the vitamin that has been shown o be of some benefit .
by What enzyme/reaction is activated by high doeses of the vitamin?

-Homocystinuera B , actirates (}gSﬁwaOM‘nb sadnﬁflﬁﬁe/

Y oauinades fyonsheto [ase

-Wernicke-Korsakoff syndrome ), (thi'aaia),

. g B wformatrs
-Methylmalonic acidurea (3, , achledes semerase c axaly g s

orl' my;tha/@mmtomdQ (oA [» 5Ww‘md£ Coft

-Xantheronic acidurea
BL, avtvades )oﬂvtre/vma&e/

4. Using the concept of Km, explain the reasons why very high doses of
thiamin can relieve the inborn error of metabolism called hyperpyruvate
acidurea.

In tla oot b byperpy
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i pyruvele oderyolrogento™ o
N ) \ R Lor ertyaion et

th(fﬂwbj ) 11%/ s w«f&mﬂw PP Hﬁ& " é
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rwvate ovidurea o there s an ercor

5. Provide a metabolic explanation for the following (a scheme may be
necessary for a cogent answers-structures are not necessary).

a. A folate deficiency is observed during a B+, deficiency.
M5 methgd THFA —Be TrpA
: % y o NE me%kgﬁ THEA Te THFA.

V)[’J, S mﬁ/w“v\eoi 1y +he tonversion bé/

B2 O{eﬁ‘w‘%ué wil block the reﬁwwwhbn of- THFA an the folate cyule dn

b. Methyl malonic acid appears in the urine in a B12 deficiency. Caise, qu(ﬂm 0(94{40(\@%‘0 i
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¢. Homocysteine levels may be elevated if Bg intake is inadequate.
pLp
- 4
Sexine
(“/U ¢Tocthiomne
%Mhe/mw
ln lows bt andt hernce (ow PLP, /L'Om"ot’j&)“’/'l” well acummu(s1e.
d. Niacin may be deficient if Bg intake is inadequate.
L.
Tfﬂptopkﬁkﬂ — —EJ:? > PUAUD
NUFErAN SR
. \ . > ‘
£ 86 s (radleduate , the cowertion from tryptophén lo naacn
moy be blocked ,whih wll pesudt 14 poacen a(q,f(\(,{m .
2. Symptoms of pellagra could result from isoniazid therapy if niacin intake was
low.

P@L{aﬂf‘a yespults ftY‘om nmuesn a(exﬁ‘w‘wv@j. [ (Soniazid «f‘xbr&v{}"?/

[soniazd /fwms bﬂw‘ﬁt Lase wieth PLf aodl therapres Tes “wf PLy
A& a mgw(/f 7 W—*P Y4 1'a y(@ft?/f‘w 6{1\17( —H\Z/ 1rans «/‘D{n‘.wf?bﬂ d‘é
”(y(dpfopkaa To nAaun 15 blocked and aiacia Ola,f«p(,«wwg_, 6 (amseol |

HOmO(/J{ft@*\ﬂ W§{a+h-'@m‘ae/

6. The following are signs of a vitamin deficiency. For each, list the most
appropriate single deficient vitamin.

a. increased urinary xanthurenic acid — 56

b. increased plasma pyruvate — £ A

¢. increased plasma homocysteine — Bf | 1L’>(/'b ok or Biz
d. decreased erythrocyte glutathione reductase activity _. &

7. What vitamins are associated with the following functions?

decarboxylation — By and B

transamination — &/ , o
purine and pyrimidine synthesis — /fv&‘(/ aat v
electron transport — g, oad B3

niacin synthesis _ p “

collagen synthesis ___ .

~0 Q0T
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8. Why is it important that a woman who is pregnant or is planning on

becoming pregnant should be receiving a supplemental folate?

Folate ogefl‘of% m%«at h o pregranty Coulel lead Ts termiogenesis
(b VEWM tube O(QTM’S- (15 5 mbornm%ﬂ(e,ﬁ{ ‘é’w om en (Whe

pre preguant o considening Lmrm‘a?y; prejreant chould be r\@w‘w?
N 0 L "

the RDA value ok Ohélzmg/w (fﬂ(m;@/ This m addetion Lo pat

o provided o the ohet.

9. Folic acid requires a prescription for high doses, even though it is
essentially non-toxic. Why?

Folic aad defrodonty (o be camed either by [k o olate ke
of ik of B2 ( faelved i T recyde THFA). Bb12 defiuency
(an Canses medqaloblastic anemin ond n@vtro(ﬁg/l‘cw( domoge +the

(ﬂ/d’!&f“ s }\am( to D(M TA&%W?/ /’l/‘k&g/ Aese. (foﬁa,{e bbvmlt@mgnﬁs ane.
Y"\%)Qﬁ? ' ases where Athert N ‘/d&i‘b‘[m@\j ob F@rru‘wbp@ anemruli (217/

‘ oto logial ms While olon'al
olepi s beowse. olate witl mase hemoto Gk sttt LA nf(:rmﬁé?% o

' Explain why'a patient with age-related achl

ﬁ;at! B2 supplements whereas those with classic pernicious amgmiawéilm il ecked
HAA % needed 1o breake covaleat bond bgteeen Bia and the peptide
Jinks oo ol - 1f O his Lowr HOA, then pral (ugploment ol Bia Cunboune
\ [,L Pwm‘m\@m} Aneruun, the })roé(@m s [acke ofy

form) will be helpfil \
(ntrnsie faikor , o 963wpmfe«h {mfvsyofm.’ﬁ
ol B supplement Lugdh net be ab::wi»@{,

11.a) Write the structure of A involving Shiff base formation.

Bz across lewm walh. So

HO— CHp~ = COOH

NHa
‘ 2 HOJK//CHQQH p}/
& &/\
HO—C ——C——COOH  +
) ) " ) M i
Serine H3C Serine transaminase H o ﬁj ol |
Py

pyridoxal -
H
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b) Why vitamin BE is contraindicated in 1-DOPA therapy?
Bt faullitoles d@wbwy(ﬂuﬁ‘m t |—Do PA Te OLOPQMR\/\G// whath  Can

wot cross  Blood Bradn Gorrier.

12. Below is the scheme showing the formation of adduct with C-2 of
thiazole ring in thiamin. Draw structures of A and B (partial structure is
OK). Draw arrow-pushing mechanisms of the formation of each
intermediate and regeneration of the thiazole ring.
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CHs 4 /K
) i e o~ Hytrp 0
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13. Draw the oral dose plasma saturation curve for vitamin C. Label the X
and Y axes. Based on this, what would be a safe and effective dose of
vitamin C for a one-month treatment to hasten wound healing? Explain
your reasoning for both safe and effectiveness.

250 Gvo mg wondol be tha best dlose éon,sx%e/j

/ sefery A f/ﬁ.m‘y@%f? g stays below
/ | the UL o 200 méow‘a‘*““% S
L dlg near Sotwrated W":je/ on the e,

L i

250 Soo _)lsl) o020 {;50 {223 157 Lvopa mﬁ/da\jj

14.1.ong special diets may increase the metabolic demand for certain
vitamins. Explain the following cases and indicate what enzyme could
be measured to give an indication of deficiency if applicable.

a) High protein and high fat may result in the highest demand for what
water soluble vitamin?

Be. High protein lsad will repure o o5 PLP T Gutelyre i
froms ans dah’ o pophing weeded T W,WME&/ (]Wof&‘n&.

Am?f eryphrowte transaminase  (an be mersired -

b) A Mediterranean diet (high carbohydrate and low fat) may result in
the highest demand for what water soluble vitamin?

By ( thiwemin). Thiaru'a as TPP s peeded > metabolise mné»@a&a}&
Transhetoase aafmi«j m B BC( red blood cott) Can be measured.

c) A vegan (no animal products) may result in the highest demand for
what water soluble vitamin? What would be the most common
laboratory sign of the deficiency”?

B bn 1o ow% foomd m meats and mf(/foafﬁmmbms unfess

fepm%’#w( 50y produnts  &re M:tj’esbeo(.
h abwriby, iyt of defruinty 5 meguloblowt or abrarmal test result.
for upt u% v, Suck 6f Schittenxs test (abeled 1312) or mek%@ W&"’“‘/
15 'High, chrohic alcohol ingestion adver§ely affects the normal levels of 4 ol (il
several vitamins. Specifically what is the involvement of alcohol with ‘ T
thiamin? With folic acid? plasme) to

’T[u‘wvm\n - l‘ql\)bijé Lo Mersi'o n 06 T o TPP >
ivhbiuts B odsonption (| autVe }VYW‘"P\? )\ houk
P bl ke and wrlve flow  camses vk M {, THFA
Flic oaiel - inhibis entenbepatic: revgoling of Vs -rmethy |



