









































Figure 1.1: Enzymes involved in n bolism of A'-pyrroline-5-carboxylic acid in

.. liver.

Enzymes: 1, ornithine aminotr se; 2, A'q ne-5-carboxylic cid
dehydrogenase; 3, A'-pyrrolin yoxylic aci Ictase; 4, proline oxidase.
Abbreviations; a-KG, a-l o Glu, utamate; Fp, flavopr ein.


































































Figure 1.2: Proposed prc  'P5C cyc

Proline enters the mitochondrit
leaves the mitochondrion.

is oxidize by proline oxidase to P5C which
c P5C is then reduced by P5C reductase to
n of NAL. .14. Proline forn | in the cytosol
0 art a new cycle. The increased ratio of

NADP*/NADPH stimula x through the pentose phosphate pathway, which in

proline with the concor = C
can then re-enter the n ]
turn increases synthe f r
pyrophosphate (81).

)se-5-phosphate and tl s phosphoribosyl
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amino acids can occur in response to changes in the level ingested protein
(53) and in response to the catabolic hormone _ ucagon (4;56). It | 5 also been
observed that the plasma level of glucagon is increased in response to a diet
high in protein (4). Given the img :ation of proline in the induction of apoptosis
and the diversity that proline ex bits in reg: . to the formation of metabolic
products, the regulation of the proline cat¢ slic enzymes is of increasing
importance. Therefore we have studied the response of pro 1e catabolism in

liver to a diet containing excess protein and injections of gluca n.
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271 Linearity with time and protein i d kinetic assays

To determine linearity with time and protein for the production of CO, from
"“C-proline in isolated mitochc iria a series of experiments were conducted in
which the concentration of protei was ' ied from 0.10 mg/ml to 1.0 mg/mi
(figure 2.1 A) and for times rangir from 2 to 20 minutes (figure 2.1 B). Once it
was determined over which intervals the reaction was linear in regard to time and
protein the concentration of proline was varied over the range of 0.25 mM to 5.0
mM using 0.25 mg of mitochondric prote and an incubation time of 10 minutes
in both control and animals rece ng exogenous glucagon. All analyses were

conc¢ :ted in triplicate.
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Figure 2.2: Proline transport (line: ty with time).

The transport of prolir ist  :d hepatocytes was co lucted at a final
concentration of [U]-”C-proline fr 1.0 mM. Incubation times ranged from 0-60
seconds and contained » (dry weight). All assays were conducted in
triplicate and were comg 3, .. Data presented are means £ SD.
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Figure 3.1: Linearity with time anc  otein for P5CDh assay

Assay conditions are ‘ven in M: ials and | 1ods. A: P5CDh activity as a
function of time of assay. Assays : condt | with 1.2 pg of mitochondrial
protein and allowed to continue for 15 minutes. B: P5CDh assay as a function of
mitochondrial protein in the as 1y. Ast /s we conducted 0 minutes with
the amounts of mitchondrial pre i indicated.\ L 3 represe % x=38D, n=3.
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Figure 3.2. Relative s; :ific :t :es of markers and P5CDh in subcellular
fractionation

Distribution pattern of P5CDh, DNA, 1d me¢ er enzymes in fractions for rat

liver. Ordinate: mean re ive c activity of markers (speci : activity in
fraction / specific activity in hc yate, call ated from data given in Table
3.1). Abs :a: relative pro nc of fractions (cumulatively from left to right).
N, nuclear fraction; M1, first r ndrial fraction; M2, second mitochondrial
fraction; L, lysosomal fraction; F ysomal fraction; S, ¢1 ssolic fraction, n=6.
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Figure 4.1: Growth cun ; for anin s fed a modified synthetic AIN-93G diet.

Animals were fed either lequate (15% prc :n) or an excessive (45%)
protein diet for 7 days. An e weigt 1¢ chmorning: 10:0 AM.
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Figure 4.3: Enzyme activities in animals fed high protein diets.
Animals were fed a mod 31 synthetic AIN-97 ™ liet that contained either 15%

protein (control) or a 45% prc¢ righ) for 7 r's. Animals v e sacrificed at
10:00 AM on the last ¢ 1 of idy. All er 1e assays were performed on
freshly isolated mitochondi were subjected to 3 cycles of freezing and
thawing  disrupt the mitochond n nbranes and were conducted at 37°C.
Data presented are means * SD, |, * denote p < 0.05, Students t-test

75






























Figure 5.2: Proline tran: , ortin ¢ ed hepatocytes.

The transport of proline into i ad hepatocytes was conducted at final
concentrations of [U}-'*C-proline m 0.0-9 mM. Incubations were for 30
seconds with ~£___3 of cells (dn  :ght) and were completed at 37°C. Data
presented are means + SD, r |, ‘a were analyzed via a wvo-way anova p <
0.05, which determined thattt e significant differenc in prolii  transport in
both groups with respect to proli oncentration and between tk transport of
proline in glucagon injec 1 :  nd control animals.
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Figure 5.3: Proline tran: Hrt in isolated hepatocytes.

The transport of proline into i ed hepatocytes was conducted at final
concentrations of [U]-'“C-proline 'm 0.0-9...nM. Incubations rere for 30
seconds with ~5bmg of ¢ Is _ 3 ight) and were complete at 37°C. Data
presented are means + SD, n=4, Data were anal,_2d via linear regression over
the intervals of 0-4 mM and 5-9 m
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Figure 5.4: Proline oxidation in mit :hondria

Oxidation of [U]-**C-prolinein s risolated, actively respirin mitochondria.
Mitochondria were isolated fror the livers of animals that d received
exogenous glucagon (4mg/kg body weight/24 | 3 for two days, subcutaneously).
Control animals received the ve¢ :le (dilutir =~ solution provided by i-Lily).
Incubations were conducted witt .25 mg/mi of mitochondrial | »tein for 10
minutes at 25°C at the ncentra s of proline indicated. A) | chaelis-Menten
plot, B) Lineweaver-Burk plot. Da p sented ‘e means + SD, n=4, * denotes
statistical significance versus cont  p < 0.05, Students t-test
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