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On the Effect of Lengthening Circadian Rhythm by Heavy Water
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The problem of time sensor of biological clock (BC) attranterest of many scientists,
and a great number of experiments are being conducted tp 8tadnfluence of vari-
ous physical and chemical factors on functioning of BC. $pettention is drawn to
studying the influence of heavy water4D) on functioning of BC that always leads to
lengthening of circadian rhythms (CR). This work presehéotetical consideration of
lengthening of CR, when hydrogen {Hn water is replaced by deuterium {Dthat is
based on spacial fierence of energy levels with similar principle quantum nersb

The problem of the mechanism of time sensor (TS) of bithe higher the sensitivity of the objects to the spatialtsifif
logical clock (BC), or biorhythms of periods close to perenergy levels caused by the replacement pbif Ds.
ods of geophysical factors, attracts attention of scienfy Thus, from above mentioned it follows that lengthening
a long time. The most thoroughly experimentally studied ané CR by adding RO is caused by decreasing the possibility
circadian rhythms (CR) i.e. rhythms with a period close to 24 biochemical processes running through the appropriate e
hours. And in a range of data about physical and chemieadjy levels in deuterium atoms, which, being caused by mass
factors unfluence on CR there is a special case forftieets difference, are spatially shifted towards the nucleus in com-
of D,O on the rhythms. In [3, 4] it is noticed “that at presergarison with analogous levels in hydrogen.
D,0 is the only matter, which always leads to lengthening
of endogenous rhythms”, and it is underlined, that theoreti
cal interpretation of “the féect of heavy water” is based ONggf
o . erences

the theory of reactions’ absolute speeds, neglecting nfasse” ~ ~ _
fects. However, the principle fierence of HO and O is % lBE';ng"’a' Rhythms. Ed. by Yu.Aschd Vols. 1-2, Moscow, Mir,
the dﬁer.ence (.)f masses of hydrogen and deuFe”um n.Udel'Z. Biological Clock. Transl. from Eng. with introduction i8hnoll S.E..
Consideration of the massftérence permits qualitave  \oscow, Mir, 1964.
explanation of the lengthening of CR in biological ObjeCtSG. Lobyshev V. 1., Kalinchenko L.P. IsotopeffEcts in Biological Sys-
where B0 is partially or completely replaced by,D. tems. Moscow, Nauka, 1978.

Let’s consider spacial distribution of energy levels of thes. powse H.B. and Palmer J.D. The chronomutagetiece of Deu-
same principle quantum number in atoms of hydrogen and terium Oxide on the period and entrainment of a biologicafthn.
deuterium. Taking into account the masses of the nuclei en- Biological Bulletin, 1972, vol. 143 (3), 513-524.
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ergy levels are Separated by the distance. 5. Shpolsky S. E. Atomic Physics. Vol. 1. Moscow, Nauka, 1973
1% 1 .
fg = — X — X N° in a hydrogen atom, and
4 RH
a 1 5 . .
hH = — X — XN in a deuterium atom
47 Rp

whereq is fine structure constanBy andRp are Rydberg
constants for hydrogen and deuterium, respectively,the
main quantum number [4].

In comparison with the similar levels of hydrogen atom
in an atom of deuterium energy levels of the same principle
guantum number are spatially shifted towards the nucleus by

the value of
Ar — n2 X 1 X i — i
B 45 Rk Rp

Accepting thatr = 7.397535x 1073, Ry = 109677576 cnt?
andRp = 109707419 cnt?l, forn=1, we have; = 1.3937x
107*? cm. For example fon=10,r19=1.3937x 1071%cm.

It is natural to assume, that the lower the energy thresh-
old through which biochemical processes run in bio-objects
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