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‘Pantothenic actd deficlency in the human [ 2, 3] has been associated with symptoms of adrenal insuffici-
ency, of impaired activity of the alimentary tract, and of lesions of the nervous system.

The biochemical basis of these pathological changes is related to the functions of coenzyme A (CoA),
wnicn is concerned in the synthesis of citric acid [ 9], in acetylation of amines, including choline, to give ac-
etylcholine [6, 8], in fatty acid metabolism { 7], in steroid synthesis [4], and in formation of peptide bonds

{1}

The appearance of functional disturbances of the nervous system of huméu subjects suffering from panto-
thenic acid deficiency led us to investigate certain. biochemical ‘transformations comiected with CoA, in patients
suffenng from neuroses.

We examined: 1) the acetic acid content of the blood, as a possible source of active acetate, 2) per-
centage- acetylation of sulfanilamide, as an index of CoA activity, and 3) the blood citric acid content, since
formation of citric-acid is closely bound up + w1th CoA activlty

We examined patlults suffering from. functloual disturbances of the nervous systemn (hysterical neurosis,
neurasthenia, and other neuroses). For normal values we took those found for a group of normal persons, “This.
group carresponded in age, sex, and period of ohservauon with the neuratic group

Blood acetate was determined. for groups of 30 normal and 30 neurotic individuals, blood citric acid in
42 normals and 59 newrotics, and percentage acetylation of sulfanilamide in 44 norfals and 68 reurotics,
EXPERIMENTAL RESULTS

__The results, subjected to statistical treatment, are presented.in Tables 1,2, and 3+, for healthy normals,
for patients suffering from hysteria and from neurasthenia, and for the whole group of neurotic patients, includ-
‘ing, apart from hysteria and neurasthenia, a small'group of other neuroses. -

The range of values found was:’healthy controls 0-17 mg %, patients 0-18 mg %o.

_ Itis evident from Table 1 that the differences found between blood acetic acid content of healthy and
neurotic individuals are not statlsncally slgniﬁcant although the mean values found for hysterical patients
are higher than for the other groups.

‘The mean citric acid content of the blood of neurotlcs was much higher than in the control group. This
'difference is statlstically significant (Table 2).

The mdlvidual variations found were: controls 0.8-1,6 mg %, neurotics 0.4-1.5 mg %.

* The 'symbols at the heads of the columns of Tables 1 2,and 3 represent' n) number of determinations(persons),
-M). amhmetzc mieans of the values, a) standard deviations, m) mean error, t) coefﬂclem of significance of dif-
_fetences P) statistical probablllty of mgmhcance of difference from the values for heaithy controls, as per cent.
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TABLE 1
Acetic. Acid Content (mig 7o)-of the Bload of Normal and Neurotic Individuals

_ Group exainfned | '} n M o fom ‘ P
Healthy - 30 | 677 | +38026 |00 | — | —
Hystericals - 156 | 8.47 | $4.8683 | +1.26 | 1.2 | 87

. - A ) 1.8 | 0.1 54
Neurasthenics 8 5.88 +5.3301 * : ' i
All forms of neurosis 30 7.63 +5.2621 | +£0.96 -0'7 .

The indwldual variations for percentage dcetyiation of sulfanilamide found were; healthy controls
10-39 patlults 4-217.

The mean values for percentage acetylatlon of sulfanilamide were lower for the neurotic. group than -
for the controls. The difference is stausncally significant (Table 3).

TABLE 2

Bléod Gitric ‘Acid Content ( mg %) of Normal and Neurotic Individuals

Group exarnined. o M s " o P
Healthy 1 43 7| “1as. | +0:1874 | 40.03 4 , -
Hystéricals | o7 0.90 | 30.1952 | 40.04° | 5.6 100
Neurasthenics 24 | 090 | £0.2350 | +0.05 | 4.8 100 -
All forms of neurosis 59 | 0.91 +0.2278 | +£0.03 6.4 100 .
TABLE 3

Percentage Acetylation of Sulfanilamide in Norinal and ‘Neurotic. Individuals

Group cxamined . | 7 A P | m t | P
Healthy - { s | 2082 | s6.1806 | 2093 | — —
Hystericals | 3 | 14.57 | +5.6000 | +1.02 45 | 100
Neurasthenics 27 16.00 | +6.7313 [ +1.30 [ 4.5 100
All foims of neurosis 68 15.63 | 45.8438 | +0.71 | 4.4 100

The simultaneous lowering of the citric acid content of the blood and of percentage acetylatlon of sul-
fanilamide encountered in functmnal disorders of the, nervous sytem may be gvidence of deficiency of dietary
pantothenic acid, or. of disturbances in its synthesis in or assimilation from the alimentary tract (percentage
acetylation of sulfanilamide was always | lowered in neurotic patients when they also suffered from disease. of
the 'alimentary tract), or of impairment of synthesis of acetyl CoA,

. The experimental evidence does not permit to state which disturbance of pantothenic acid metabolism
is present in patients suffering from neuroses, but there can be no doubt that this metabolism is disturbed,
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SUMMARY

The content of acetic and citric acld and percentage of acetylation of sulfanilamide were determined
both in healthy individuals and patients with neurosis. Metabolism of these substances takes place with the ald
of coenzyme of dcetylation (CoA), which contains pantothenic acid, The average content of acetic acid in the
. blood of neurotic patients is nearly normal except incases of hysteric patients in whom it 1s slightly Increased,
~ Simultaneous decrease of content of cltric acid in the blood and the percentage of acetylation of sulfanilamide,
which is noted in the functional disturbances of the nervous system may point to deficicncy of pantothenic actd
in thediet , to disturbance of 1ts synthesis or its assimilation in the digestive tract-and to disturbance of the syn--
thesis of acetyl CoA. Evidence at our disposal still does not permit to decide the nature of the metabolic dis-
turbances which take place during neuroses.

LITERATURE CITED

{1]-A. E, Braunshtein and £, F. Efirixoé})kina; Doklady Akad, Nauk SSSR; 71, No. 2, 347 (1950),
2] w.8. Bean and R, E, Hodgcs,_ P-roc. Soc. Ekpcr. Bi.bl. and ‘Med.. 1954, v. 86, p. 693.

[3}’ w.B. Bean,R':‘E. Hodgé§ and K. Daum, J. Clin. ln'vest.., 1955, v. 34, p. 1073,

{4] O. Hechter and G. Pincus, Physiol, Rev., 1954, v. 34, p. 459, |

[5] A.L.Lehninger, Harv, Lrectures. 1955, ser. XLIX, p. 176. =

[6'] ["- Lipmann'and N.O. Kab]an, ]. Bipl. Chem .‘. 1946, v. 162. p. 143.

[7) F.Lynen, Harv. Lectures, 1954, ser. XLVIIL, p. 210. A

[8] D. Nachmansohn énd AL, Machado, J. Neurophysiol ., 1943, v, 8, p 397, )

[9] J. R. Stemn and S. Ochoa,'].'Biol. Chem. 1949, v. 179, p. 491.

1095



