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RESEARCH ITEMS 
Mechanism of Visceral Pain 

EXPERIMENTAL morphologists will be interested in 
the two Lettsomian Lectures on the mechanism of 
visceral pain delivered by Henry Cohen of 
Liverpool before the Medical Society of London (see 
The Lancet, 764; June 10, 1944). In the first lecture, 
Prof. Cohen surveyed and criticized the clinical and 
experimental data available at present; in the 
second he discussed the hypotheses which have been 
formulated to explain why viscera which are norm
ally insensitive to painful stimuli will often reveal 
themselves by pain in states of disease. None of 
these hypotheses satisfies Prof. Cohen. It seems 
necessary, he believes, to postulate a constant stream 
of subthreshold impulses from the end organs of all 
pain fibres to the central nervous system, which do 
not enter central subconsciousness unless central 
inhibition is lowered. Even an increase in these may 
not pass the threshold unless it is reinforced by 
impulses from somatic structures within the same 
somatic innervation, and vice versa. The metamere, 
being the phylogenetic unit, renders it unlikely that 
impulses from any structure Within it will reach 
closely related areas in the sensorium. When any 
pain impulses, or the sum of them all, rises above 
the threshold, pain is localized in the segment. If the 
somatic component of these impulses is cut off, a 
much stronger stimulus is required in the viscus if 
pain is to be experienced, and it may then be felt, 
not only in the segment, but also in the anoosthetized 
p1rt. 

Ufe-History of a Mite 
STUDENTS of the Acari will be interested in the 

observations on the behaviour of Acarus scabiei made 
by Dr. Clayton (Brit. Med. J., 752, June 3, I944) 
when he placed on the interdigital web between 
his left thumb and index finger an active female 
mite. Moving quickly about I em. from the place 
where it was put, the mite lodged in a furrow of the 
skin, tilted its body obliquely with the help of its 
hind-leg bristles and began to bore into the side of 
the skin furrow. Within a very few minutes "the 
head and appendages" were buried, but it was 67 
minutes before the distal end of the mite had dis
appeared. J. W. Munro (J. Roy. Army Med. 
Ooll., 33, I ; I919) states that, under favourable 
warm conditions, the mite can conceal itself 
completely in 2! minutes. After two full days, the 
mite observed by Clayton had progressed O·I em. 
After 24 days the burrow was i in. long with per
forations in its roof, giving it the typical dotted 
appearance. In it four translucent eggs Were found 
when it was opened for the removal of the mite. 
Meanwhile, itching had developed between the middle 
and ring fingers of the left hand and on the right 
wrist. A mature female mite was removed from a 
burrow i in. long on the left index finger 34 days 
after the first mite had begun to burrow. The author 
does not agree that the po3terior direction of the spines 
of the mite prevent its retrogression out of the 
burrow and therefore cause its death. He thinks 
that the spines act as 'pit props' and withstand 
pressure from the roof and from outside, and help 
the mite's passage through the skin. There was 
"strong presumptive evidence" that the eggs of the 
mite had hatched and that larvoo had migrated and 
burrowed after slightly less than 5j- days. The 
author's observations tend to support Monro's state-

ment that the complete life-cycle (egg to egg) varies 
between 7! and I3 days. 

Transfusion into the Bone Marrow 
IN a paper on transfusion into the bone marrow 

of the sternum, Hamilton Bailey (see Nature, 153, 258, 
Feb. 26, 1944) reported favourably on this procedure 
under certain conditions, and there have been further 
notes upon this method in the medical literature. 
Janet D. Gimson (Brit. Med. J., 748, June 3, I944) 
now reports on transfusion into the bone marrow of 
the tibia of infants and young children. The new 
needle which she has designed for the purpose is 
figured and described. The technique has been de
vised because of the difficulty of transfusing into the 
veins of premature and small infants. The needle 
is inserted through the flat subcutaneous plate of 
bone below and medial to the anterior tibial tuber
osity well below the . epiphysial line of the splinted 
limb, where there are no important anatomical struc
tures which might be damaged. A photograph of a 
transfusion in progress is given. Any of the usual 
transfusion fluid!! may be given by this method. The 
constant rate of drip which can be maintained is 
usually remarkable. The. longest time during which 
one transfusion was maintained was six days, and 
there was no reason to suppose that it could not have 
been maintained longer. 

Staining Mammalian Hair 
J. Davidson and W. D. Taylor have described 

(J. Quekett Micro. Oluh, Ser. iv, No. 1, I943) a 
technique for the treatment of mammalian hairs 
so that their structure, more especially that of the 
cuticular scales, can be studied in detail. Since each 
species of mammal appears to have its own dis
tinctive hair structure it is easy to see that a means 
of preparing it for accurate examination may be of 
importance from the medico-legal point of view as 
well as for other purposes. The opacity ofthe medulla 
in ordinary preparations of hair is shown to be due 
to the presence in it of air, which can be removed 
under a vacuum, and not to the presence of pigment. 
Heavily pigmented hair has next to be bleached, and 
the formula for a reagent that will do this without 
injury to the hair is given. The staining is carried 
out with I-100 carbo! fuchsin (Ziehl Neelson) in a 
vacuum oven. A series of excellent photomicro
graphs shows how successful this method is for 
demonstrating (i) the structure and arrangement of 
the cuticular scales and (ii) the structure and relative 
proportions of the cortex and medulla, as shown in 
optical section, in the hairs of various mammals. 

Enzymatic Adaptation in Yeast 
SoME yeasts can ferment galactose whereas others 

cannot. Of those possessing the ability, some do so 
only after acclimatization in culture containing the 
sugar. Some authors claimed that new cells must be 
formed before the formation of galacto-enzyme 
occurred, while others suggested that there was a 
direct cytoplasmic reaction of an original cell. 
S. Spiegelman, C. C. Lindegren and L. Hedgecock 
(Proc. U.S. Nat. Acad. Sci., 30, 13; I943) have 
evolved a method by which the reaction of one cell 
as distinct from that of the population may be followed. 
It was found that in a haploid population which was 
presumably heterogeneous, the adaptation to galac
tose fermentation only occurred after cell divisions, 
whereas, in diploid-stable populations, this took 
place throughout the population without the necessity 
of cell division. A warning is given against the assump-
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tion of galactose fermentation taking place when this 
sugar is the only carbohydrate source for a living 
yeast colony. Of 34 cultures, only one failed to survive 
on galactose, but 80 per cent of the cultures were 
unable to ferment the sugar. 

Genes in Rice 
B. S. Kadam and K. Ramiah (lrul. J. Gen. and 

Plant Breed., 3, 7; 1943) have listed the inherited 
characters that have so far been discovered in rice. 
The number of genes is more than three hundred, 
and these have been placed under a suitable nomen
clature by the authors. 

Synchronous Turbo-Generators 
IN a paper (J. lnst. Elec. Eng., 91, Pt. 2, No. 21 ; 

June 1944) on the "Fundamental Electrical Char
acteristics of Synchronous Turbo-Generators", W. 
Szwander deals mainly with the MV A. rating or the 
power factor rating, and with the synchronous
reactance value of large, non-salient-pole machines ; 
and discusses essential factors for selecting these 
values and a method of making the selection. An 
analysis is made of the manner in which the two 
values affect the operation of the generator. From 
a power chart based on the classical circle diagram, 
diagrams of 'working area' limitations are derived 
and represented in co-ordinates of reactive power 
versus active power, power factor versus active 
power and excitation current versus active power. 
These diagrams are suitable fQr comparing properties 
of different generators when ordering new units, and 
for the supervision of operation of generators. 
Problems of capacitive loads and of synchronous 
stability of generators are also discussed. From a 
comparison of external characteristics of an isolated 
generator, with different load characteristics, con
ceptions of voltage stability and of 'absolute power 
limit' in respect of that voltage stability are de
rived. The author discusses the influence of stator
winding resistance and of saturation on representa
tive diagrams and curves, and illustrates the paper 
by an example of an actual 50 MW., 58 MVA. 
turbo-genera tor. 

Electromagnetic Effects in Solid Iron 
IN a paper (J. lnst. Elec. Eng., 91, Pt. 2, No. 21 ; 

June 1944) on "Electromagnetic and Mechanical 
Effects in Solid Iron due to an Alternating or Rotating 
Magnetic Field", R. Pohl points out that a 
problem still awaiting solution is the complete pre
determination of the phenomena connected with the 
penetration of altemating flux into solid iron. The 
classical expressions for the flux and current distribu
tions and the iron loss due to an altemating magneto
motive force rest on the assumption of constant 
permeability, and therefore apply only to values of 
induction far beJow those now employed. Moreover, 
they ignore hysteresis, which affects both the loss and 
the power factor to such an extent as to invalidate 
these expressions for practical purposes. A further 
difficulty arises in machine design, in that the mag
neto-magnetic force acting upon the iron surface 
forms an unknown component of a known primary 
magneto-motive force : a second component is 
absorbed in flux paths outside the iron and depends 
on the magnitude of the total flux. The. paper 
presents the subject to the designers of electrical 
machines in a manner with which they are familiar 
and, in addition to discussing the connexion between 
the primary ampere-tums and their surface com
ponent, shows the effects of hysteresis, and extends 

the theoretical and experimental investigation to 
values of induction beyond the knee of the magnetiza
tion curve. So far, only the theoretical boundary case 
of ideal saturation has been solved, and it is shown 
that a computation based upon a given iron magnet
ization curve is possible by means of a graphical 
method. Section 2 of the paper, on practical applica
tions, deals with the utilizable mechanical effects 
in various types of machines, and indicates means 
for improving their performance. 

Solar Flares and Magnetic Storms 

H. W. NEWTON has continued his work on this 
subject (Mon. Not. Roy. Astra. Soc., 104, 1; 1944), 
discussing the relationship between the less intense 
flares and geomagnetic activity. The most intense 
flares of all are denoted by 3 +, and, as his earlier 
paper showed, these proved to be of great importance 
in the occurrence of great magnetic storms. The 
present paper is restricted to flares of intensity 3 
and 2 in decreasing order of magnitude, and the data 
for these less-intense flares are almost entirely from 
the present 11-year solar cycle. Flares of intensity 3 
and 2, during 1934--42, are compared with magnetic 
storms recorded at Greenwich (Abinger), and also 
with the daily international magnetic character 
figures (De Bilt). The subject is discussed very fully 
and is illustrated with the aid of a number of diagrams. 
In the case of flares of intensity 3, there is a small 
statistical rise of geomagnetic activity within a few 
days of the mean flare, but in individual cases the 
disturbance is generally less intense and is less prob
able than for flares of 3+. In the case of flares of 
intensity 2, less than two out of ten flares are 
associated with a magnetic storm on the day of the 
flare or one or two days later. · This result is very 
little more than can be expected from pure chance. 
Fade-outs and magnetic activity are dealt with to
wards the end of the paper, and the percentage 
frequency of magnetic storms is plotted against the 
time-interval in days from fade-out. In a general 
way the radio fade-out data confirm a small statistical 
rise of geomagnetic activity within a few days after 
the mean fade-out. These results are, however, less 
definite than those from the solar flare data. 

Solar Cycle and Weather 
CHARLES G. ABBOT, secretary of the Smithsonian 

Institution, states that there is close agreement 
between measurements of calcium flocculi on the sun, 
made daily by the monks at the Observatory del Ebro, 
Spain, and changes in the solar constant (Sky and Tele
scope, February). Changes in the solar constant begin 
two days ahead of changes in the clouds of calcium 
gas seen on the sun in calcium spectroheliograms. 
Weather-changes on the earth extend from three days 
before to seventeen days after the occurrences of the 
solar changes with which they are correlated. Dr. 
Abbot finds that for many places the weather features 
tend to be repeated at intervals of 273 months and still 
more clearly at double intervals of 546 months, and 
these characterize the complete cycle of solar constant 
changes. In addition, the short-interval day-to-day 
solar variations dominate the weather for many 
succeeding days. A tentative trial of solar fore
casting of temperature departures at Washington for 
201 days, based jointly on the work at Ebro and the 
Smithsonian Lustitution, gave a correlation coeffi
cient of 59 ± 3 per cent. Dr. Abbot predicts a 
repetition of the past great North-west droughts 
in 1975 and again in 2020. 
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