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Influence of 14N nuclei on proton relaxation in muscle tissue 

F. Winter, R. Kimmich, 

Sektion Kernresonanzspektroskopie, Universit~t Ulm, 

Postfach 4066, D-7900 ULM, W.-Germany 

I. Introduction:: The unambiguous evidence that many slowly re- 

laxing nuclei can be relaxed by a few NH protons could recently 

be shown by the detection of quadrupolar dips in the proton re- 

laxation dispersion of the hydrated and lyophilized globular 

protein bovine serum albumin (I) . 

These dips arise by the transfer of magnetization from the 

protons to the quadrupole nuclei, which are strongly coupled to 

the lattice. A detailed theory describing the relaxation of a 

dipole nucleus coupled to a quadrupole nucleus will be pub- 

lished elsewhere (2). 

In this work it should be shown that even in muscle tissue the 

14N nuclei are able to act as relaxation sinks for the protons. 

II. Experiments: The longitudinal proton relaxation time T I was 

measured by the aid of the field cycling technique (3). Muscle 

tissue (pig) was measured 5 hours after slaugthering. Another 

sample of the same muscle was quickly freezed in liquid nitro- 

gen and then dried in vacuum. 

At 0 ~ and -40 ~ the lyophilized sample shows two marked 

dips as 2,5 MHz and 3 MHz and a third slight dip at the diffe- 

rence frequencey. The dis- ~ MUSCLETISSUE 
appearence of the dips at low ~ (PIG) j.j L /. 
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temperature (-i00 ~ can be 

explained by the fact, that 
161 

the mobile side chains of the 

proteins now become more effi- I 
cient in the low frequency 

range where the 14N-dips oc- 

cur. In native muscle tissue, 

containing 80 % water, no or 161 

only very weak dips are vi- 

sible. This is probably the 

consequence of the broad di- 
stribution of correlation ti- 162 

mes which far exceeds the range 
I 

in which quadrupole dips prin- 

cipally can be observed (2). 
Nevertheless the 14NiH-centers 

are able to account for the 161 
relaxation of the total sy- 

stem at frequencies below 

about i0 MHz. 
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