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ABSTRACT The specific activities of both the =uc-
cinate dehydrogenase-coenmyme Qe reductase and the
DPMNH-cytochrome ¢ reductase [NADH:(acceptorloxido-
reductase, EC 1.6.99.3] were determined in mitochondria
from 40 disensed gingival biopsies from patients with
periodontal disease and from 24 eontrol hiopsies from non-
diseased: areas (clinically evaluated} of gingival tissoes
from the same mouths of the patients from whom the
diseased gingival tissues were token. The contral tissue
was taken during normal surgical procedures, such as for
gingival recontouring and tuberosily removal.

The diseased gingival biopsies showed a mean specific
activity for the succinate dehydrogenase-coenzyme Oy,
reductase which was higher (P < (L02) than that of the
control hiopsies, and which inereased (P < 0.01) when the
assavs ulilized cxogenous coenzyme (b, and corresponded
to nn average deficiency of coenzyme Qp-eneyme activity
of 35%. About 607 of the 40 diseased gingival tissues
showed a deficieney of coenzyime {y at its site in this suc-
cinate-coenzyvme Qp enzvme. Of the 24 control tissies,
205 showed deficiencies of coenzyme Qu. As u group, the
vontrol tissues showed no deficiency of coenzyme Q.

No deficiency l'.lr_r":l::u-.llr.}'r:rue l:_}m al ils aite in |_j|"\.'[-|_c_-|_-tn_
chrome ¢ reductase was observed Tor either the contral or
diseased gingival tissues, as groups or individually.

The basic biochemistry of coenzyme € haz heen stwdied for
about 15 years. Coenzyme Gy iz intringie to human tizzue,
ineluding the gingiva, and is a vitamin according to the hasie
science of nutrition. The dominant biochemical interest in
coenzyme ) has been in its fundamental and indispensable
role in the electron transfer reactions of respirntion and
coupled oxidative phosphorylation in mitochondria. The
following depiction of the respiratory chain, including co-
enzyme &, is from Lehninger's Stochemistry (13 and mayv be
considered representative of the efforts of many biochemists
to determine the exact position of coenzyme Q) in the supra-
molecular chain of reactions of the respiratory process.
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Tn 1967, Tsunemitsy and Matsumura first deseribed the
clinical administration of a form of coenzyme Q@ (CoQy) to

Abbreviations: 5.A., specific activity; DCTP, 2,B-chiloraphencl
indopheanal,
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petients with severe destructive periodontal disemse and
hypereitricemia {2). They reported that the hypercitricemia
was normalised by the oral administration of coensyme G
This result was supported by subseguent evidence that co-
enzyme () significantly normalized the decressed lovels of
aconitate hydratase in scorbutic alveclar bone and kidney
(31.

Although these snd other (4, 5) significant reports were
from clinical studies of coensyme Q and periodontal disease,
the mechanism of the role of coenzyme ) in periodontal dis-
ease had not been known until Littarru ef el (8) and Naka-
mura el al, (7) reparted a deficiency of cornzyme QU in pa-
tients with periodoniel disease. It was first found by Littarru
el al. (B) that gingival biopsies from patients with diseased
periodonial tissue showed a deficiency of coenzyme Qg in
contrast to patients with normal periodontal tissue who
ghowed no deficiency; that report provided an aceount of the
first treatment with coenzyme @ of o patient in the United
States with periedontsl disease, The elinieal result was bene-
ficial and encouraged continuing clinical studies.

Nakamura ¢f al, (7) studied the enzyme activities of the
succinate  debvdrogenase-cosnzyme Qu (CoQw)  reduciese
in the ahsence and in the presence of EXOEENOUS Coensyme G
There wnz no meaningful increase in the enzyme activities of
this mitochondrial CoQyrenzyme from normal gingival tissue,
which indicated that there was no deficiency of CoQy at its
suceinate enzyine site in these normal gingival tissues. How-
ever, & study of this CoQurenzyme in gingival mitochondria
from patients with obvious periodontal disease indicated a
tleficiency of Collhg at its suceinate site,

Matsumura e al. (8} cooperatively condueted n double-
blind trial of coenzyme ) in patients with destructive peri-
otlontal dizease who had not benefited adequately from oral
hygiene. Clinical examinations and statistical analyses re-
vealed therapeutic improvement from the administration of
coenzyme O It was concluded that for certain patients oral
hygiene combined with therapy with coenzyme Q could pro-
vide improved treatment and longer benefiis,

We now describe data and their significance for suceinate
dehydrogenase-coenzyme G reductase and DPN He-cyto-
chrome ¢ redustase [NADH y{acceptor) oxidoreduetase, EC
1.0.58.3], for control gingival noniiseased tissues and disessed
tissues from the same mouths of a large group of patients
having perindontal disease. It was not feasible to obtain truly
normal {nutritionally healthy) gingival biopsies which would
constitute the desirable control because of the reluctance of
the test group'to be subjected to additional or experimental
surgery. However, comperison of pairs of tissue biopsies (from






