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Iz‘olar.ographic Catalytic Waves of Ultraviolet
Tadiated and Urea Denatured Bovine Serum
Albumin

altf:ntxl-le COursp of studies on the photochemical effect§ on
about in solutlops we made some interesting observations
B changf:s in the polarographic behavior of albumin
Sol) Sfter irradiation in air-free solutions.
Posedu tons of 10—+ and 10-5M BSA at pH 6.7 were ex-
Stoin t?1 Irradiation of an intensity of 8.3-10-° ein-
of ¢ ml sec~! and after various periods of time aliquots
CObal?c Irradiated solutions were added to an ammoniacal
in a 1¢ buffer to make the BSA concentration 4- %D*M
hat Polarographic experiments, From F}gu;e 1 it is seen
Wy e polarogram of native BSA exhibits a double
( ¢ {(Figure 1A) in more concentrated and a single peak
o “igure 1B) in more dilute solutions. Comparing
p(ﬁure 1B with 1C it is found that after irradiation the
arogram exhibits a second wave at a potential at
1ch native BSA gives a minimum. The presodium wave
e‘:; IS not scen after irradiation. The height of wave h,
eregses upon irradiation, the effect being stronger when
smaj) SA COnce}ltration of the irradiated solution is
with ‘t{T- The ‘height of the second wave also decreases
ime of jrradiation. The changes are reversed when
thei §01utions are irradiated in the presence of air, and
. 1¢1ght of the waves increases with time of irradiation.
Wwas found by WeNIG and Jrrovec! and confirmed
8 laboratory.
Mperometric sulfhydryl titrations reveal that disul-
IS ruptured upon irradiation in air-free media and the
aII: e of broken disulfide groups approaches a limiting
tl’atee after a certain time of irradiation. Figure 2 illus-
diSuHS‘ the relation between h, and the number of broken
that ;de 1?Ol}ds/ﬂ4 BSA: Curve'A (.10"’M BSA) sh.ows
effect he fission of t}}e first 6 disulfide groups has little
mor, on the Peak helght,.but.grcgter changes occur when
is o Of the fissionable disulfide is broken. The situation
Similar for a 10-5 M BSA solution (Figure 2B) in which
inet?lumbcr of fissionable disulfide/M BSA is larger than
act; ‘® more concentrated solution. The polarographic
url'v ‘tY_ls unchanged when all sulfhydryl groups, formed
ind'mg irradiation, are blocked with iodoacetate. This
notlcates that sulfhydryl formed during irradiation does
. Contribute to the polarographic activity of the pro-

;gtl‘ and structural changes appear to be the determining
or,
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reStI'UCtur'al changes also occur upon denaturation in
Veril' Solutions. Since urea denaturation is partially re-
0b°1lbl‘e2 after dilution, polarograms were first taken with
or altic b_uffers which were 4F in urea. 2 waves are .ob-
Ved which increase in height with time of denaturation.
1 the denaturation mixture is added to a cobaltic
andi" Without urea, (:lenaturation is partially reversed
that he height of the first peak (h,) is almost the same as
Per o1 native BSA throughout the qntxre denaturation
WithOd- {53 h), while the second wave increases in height
Ures time of denaturation. A denaturation mixture (4F
Rey PH 9.2) containing 2M of mercuric chloride/M
idmfd%s not give a second wave and the po]arogram. ig
per; ical with that of native BSA throughout the entire
enGd Gf.denaturation (8 h). The same is fO}lnd with
en catura,tmn mixtures at lower pH (6.7 and 5} in the ab-
but: of mercury. In urea solutions albumin is unfolded
en he nqmber of disulfide groups is not changed during
turation3, At alkaline pH a cross-linking reaction
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PSH + P | -~ P-S-S-PSH 1
S
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where P denotes interacting molecules of denatured pro-
tein. This reaction is irreversible and its rate decreases
with decreasing mercaptide ion concentration which is
considerably reduced in the presence of mercury and at
low pH. Considering these facts, our experimental results
allow the conclusion that the appearance of the second
wave in denatured BSA is indicative for cross-linking
reaction {1} which progresses continuously during de-
naturation, while the increasc of the height of the first
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Fig. 1. Polarograms of BSA in ammeoniacal cobaltic buffer, (A)

G+ 1078 3 in native BSA, (B) 4-10-"M in native BSA, (C}) 4-1077M

in BSA after 5 h irradiation. Irradiated solution: 10—%4/ BSA,
0.025 F Na,HPO,-NaH,PO,.
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Reacted disulfide/M BSA

Fig. 2. Height (h,) of first protein peak vs, number of fissioned

{reacted) disulfide groups/M BSA after irradiation of (A) 1074M

BSA, (B) 10783 BSA solutions, pH 6.7, Electrolyzed solutions:
ammoniacal cobaltic buffer, 4 - 10773 in BSA,
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wave is characteristic for the fission of hydrogen bonds
and unfolding of the protein molecule. Unfolding is re-
versible and the first wave is therefore unchanged if the
urea concentration is reduced after denaturation.

During irradiation in air-free media no unfolding occurs
but aggregation gives rise to molecules of high M as re-
ported by Ripear and RoserTs® who also found that
photooxidative decomposition occurs when albumin is
irradiated in the presence of air. Since it is known that
larger molecules give smaller catalytic waves, it can be
concluded that the smaller waves (h,) in irradiated air-
free BSA solutions are caused by aggregation while the
higher waves in the presence of air are the result of photo-
oxidation.

The second wave in irradiated solutions is probably the
result of cross-linking reactions between newly formed
sulfhydryl and remaining disulfide, although the correct-
ness of this assumption cannot be demonstrated by irra-
diation experiments with BSA solutions in the presence
of mercuric chloride which, if present in sufficient
amounts, gives rise to precipitation of protein during
irradiation.

The polarographic results obtained with irradiated and
urea denatured BSA lead to the conclusion that under
proper experimental conditions the height of the first

5-(3-Pyridyl)tetrazole, a Potent and Long-Acting
Lipolysis Inhibitor

The administration of nicotinic acid to man lowers the
level of plasma free fatty acids (FFA) 2. The depression
of plasma FFA is of short duration and is followed by a
rise of plasma FFA above the normal fasting level. Also,
nicotinic acid in man, as well as in animals, blocks the
catecholamine stimulated mobilization of FFA in vivo,
as well as the release of FFA from adipose tissue in vitro.
Carrson and OrL3 have suggested that nicotinic acid
lowers plasma cholesterol and triglycerides by inhibiting
FFA release from adipose tissue.

The rapid metabolic inactivation of nicotinic acid
could account for the short duration of plasma FFA
lowering. GINOULHIAC ct al.® have shown that nicotinic
acid reaches a peak blood concentration 1 b after the oral
administration of 500 mg. This dose of nicotinic acid is
cleared from the blood of humans within 4 h. Only 189,
of the dose could be recovered unchanged in the urine after
24 h. These observations suggest that an important factor
in the removal of nicotinic acid from blood is its conver-
sion to inactive metabolites. The brief sojourn of nicotinic
acid in the blood appears adequate to explain the short
duration of nicotinic acid-induced FFA depression in man.
A lipolysis inhibitor of the same magnitude of activity in
vitro as nicotinic acid, but of greater metabolic stability,
would be expected to depress plasma FFA for a longer
period of time.

5-(3-Pyridyl)tetrazole (1)3, has some of the important
salient structural features of nicotinic acid, i.c. a pyridine
nucleus with an acidic function at the 3 position. HERBsT
and WiLsox® have shown that 5-substituted tetrazoles
are acidic. More importantly, the tetrazole function is
metabolically stable. For example, about 75% of a dose
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peak is characteristic for the secondary structure and
molecular size of the protein, while the appearance 0 4
second wave is indicative for cross-linking reactions.

Guanidine hydrochloride has a specific effect on th
catalytic protein waves and can therefore not be nsed for
a polarographic study of denaturation effects®.

Zusammenfassung. Serumalbumin von Rindern wurde
in 2 verschiedcnen Konzentrationen mit UV-Licht D¢
strahlt und die polarographisch-katalytischen Wellen ﬂ“;
denen von Albumin verglichen, das zuvor mit Harnsto
behandelt worden war.
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of pentylenetetrazole (Metrazol) can be isolated from rat
urine unchanged?. I was prepared by an improved prot®
dure for the synthesis of 5-substituted tetrazoles® A%
expected, the apparent ionization constant of I (pK, =41
was quite similar to that of nicotinic acid (pK =4.5)" >
(3-Pyridyl)tetrazole showed lipolysis inhibitory activity
which was similar in some respects to nicotinic acid, bY
differed significantly and interestingly in other aspect®
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