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ABSTRACT The specific activities of the succinate
dehydrogenase—coenzyme Oy reductase in gingival tissue
frogn patients with pericdontal disease have been com-
pared with the corresponding specific activities of normal
human periodontal tissue., The gingival hiopsics from
patients having diseased periodontal lissue showed a
deficiency of cocnzyme Yy, in contrast to those of the
normal periodontal tissue which showed no deficiency.
The presence or absence of a deliciency of coenzyme Oy
in the succinate—coenzyme (hp enzyme system is appraised
by determining the speeific activity in the absence and
again in the presence of exogenous coenzyme (h. An in-
crease in specific activity of this mitochondrial ensyme
syvstem in the presence of exogenous coenzvme Qy reflects
the mitechandrial deficiency of coenzyme (. Such in-
ereases ranged from 38=120% and averaged 8175 for the
individuals with pericdontal disease, amd were highly
significant statistically. = | e L TRy

Thesé dala correlate with clinical 5tud!e5 in Japan that
have indicated a therapeutic benelit of the administration
of gcoenzyme (5 to many patients with severe and destroe-
tive pericdontal disease and with the benefit of adminis-
tration of }IEII‘.‘I.I‘:I}'!,'I‘{'I\’!I::I&I:IZ.;\-‘T“.: 0y to one such patient in
the current work,

Coenzyme e, [1]{Colln), exists in the mitechondria of all
cells in the hwman body. Data oo distribution and coneenten-
tions of Col) have been reported (1),
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As o vitamin (2}, CoChy has an indispenssble role in the
electron transfer processes of respiration and coupled oxidative
phosphorylation. While the presence of CoQ), in the respira-
tory ehain is established, its position in relation to other com-
ponents of the chain is not vet established. Nevertheless, the
position of Colly has been localised nnd clarified by the

Abbreviation: Cof}, coenzyme QL.
Thiz paper is No. GXL (140 in & series, Coenzyme G,

studies of several investigntors, including Green (3}, Ernster
(4}, and Chanee (5) and their respective coworkers, In
particular, it has been eatablished that the molecular con-
formation of the enzyme sites of Colhe for its coenzymatic rale
in suceinoxidase and DPNH oxidasze are different. Evidence
for the existence of the twa types of eoenzvmatic sites is based
onmany organie structure—eocisymatic activity relationships
for members of the coenzyme () Group (6} and derivatives
according to Lenas el al. (7)), who depicted the two sites in the
following nbbreviated scheme,

Bnceinate — F, . nhFe == Colyy ™y
DPNH — Fo.uhFe — CDQLD i /;| b,ﬁl-lthL‘. a .'D:.

A lovalization or enhancement of the deficiency of Colly, at -

- one-ae-both-of -iLs ensymic sites i certain tissues could bear
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some correlation to disease of that specific tissue, An increasing
deficiency of Colly wonld surely be correlated with an increas-
ing severity of a disense associated with a specific tissue,
regurdless of its loeation in the human body,

The bivsynthesis of coenzyme G in the human body is &
nutritional process, since CoGhy 1s derived from dietary tyro-
sine by a largely known sequence of biosynthelic reactions
(2). This sequence of reactions requires many of the known
vitamins and minerals for the enzymic transformations. Any
deficiency of aue or more of the essential vitamins and min-
erals required for the biosynthesis of CoQy could lead to a
tissue deficiency of Colly.

Defiviencies of Cofye in mammals have been e:rperzmenta]ly
created in rabbits, which responded therapeutically to treat-
ment with coenzyme () {8). The vitamin activity of Col) in
other species that are placed on experimenial diets indicates
the existence of nutritional deficiencies of CoG. These other
gpectes inelude rats {9, monkeys (10), chickens (11}, and
turkeys {11). The cxperimental diets that were fed to these
diversified species bear certain nutritional similarities 1o the
widespread dietary habits of man, Also, dietary deficiencies of
vitamins, partieularly folie neid, nre more common for teen-
agers, adults, and the elderly than generally recognized. The
report by Leery ef al. (12) exemplified the existence of dietary
deficiencies in the United States, which could readily lead to
tissue deficiencies of CoQy,

The existence of CoQyy in le gingival tissue of man is
appurent from the demonstration of the specifie activities of
the ColJu—enzyme system of mitochondrial origin deseribed
herein.






