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healthy coat over areas that appeared miserably “moth
eaten” at the time the treatment started. The changes
in this animal served as a dramatie illustration of the
importance of administering the entire B complex
which is to be found only in natural sources.

Although vitamin B, therapy in the case .of a dog
with vitamin B, deficiency anemia produces a dra-
matic and apparently specific effect, yet it has been
observed that By alone will not bring the hemoglobin
back to normal. Borson and Mettier® found that some
of the filtrate factors were needed for more complete
blood regeneration in their B, deficient dogs, and
MeKibbin and his associates® found that certain fae-
tors present in liver were needed before normal hemo-
globin values (“13-14” grams) could be reached in
their deficient animals. This was also borne out in
Wintrobe’s study® with vitamin Bg deficient swine.
In the present study the giving of all the other syn-
thetic B-complex factors in adequate amounts was
sufficient to enable the addition of vitamin B, alone
to bring the hemoglobin back to 15.5 grams but not
to maintain it at this level. Brewers’ yeast at a level
of 10 per cent. not only maintained the hemoglobin
level but kept it at a constant value considerably
higher than the accepted normal of 14.0 grams.?®
These extremely high values in the yeast-treated dogs,
i.e., 18-20 grams, as compared with 14 grams were
viewed with some scepticism at first, but they have
been repeatedly confirmed when checked in other labo-
ratories of this hospital. The observance of hemo-
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globin values from 4-5 grams higher than those usually
found in dogs probably reflects the fact that dogs
under natural conditions of living never receive an
optimum supply of the vitamin-B complex. It is not
urged that this is essential, but it is probably of value
in situations not fully understood at the present
moment.

From these data it is concluded that even though a
diet lacking vitamin Bg results in a typieal hypo-
chromic anemia in dogs which responds specifically to
vitamin By treatment, vitamin B, alone or even com-
bined with the known synthetic factors of the B com-
plex is not sufficient to maintain the hemoglobin at
optimum levels. There is at least one factor, possibly
more, in brewers’ yeast in addition to vitamin B4 which
serves to stimulate hemoglobin production in the dog.
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SCIENTIFIC APPARATUS AND LABORATORY METHODS

TECHNIQUE FOR STROBOSCOPIC STUDIES
OF INSECT FLIGHT!

Sivoe the application of the Edgerton stroboseope?
to studies of insect flight,® # it has become clear that
the frequency of wing-beat of ‘standardized inseets
offers a rigorous technique in quantitative biology.
There is reason to believe that the usefulness of such
measurements will not be limited to studies of insect
physiology, but may extend into other fields such as
genetics and experimental pharmacology. It is there-
fore our purpose to describe the apparatus and tech-
nique that we have found most suitable for determin-
ing wing-beat frequency.

A survey of the flight of nhmerous insects has dem-
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onstrated that Drosophila is a most favorable experi-
mental animal. Advantages offered by this genus in-
clude the year-round availability of numerous species
and varieties and the generally consistent response
under the experimental conditions, as well as the large
body of information which already exists in regard to
their structure and physiology. Furthermore, wing-
beat frequency varies not only with the age and sex
of the individual® but also with the temperature at
which they are reared and flown,® so that these factors
must be carefully controlled. The use of homogene-
ous, inbred strains is also highly desirable.® Pro-
cedures for regulating these details are better estab-
lished and more easily applied for Drosophila than
for most other insects. While the small size of
Drosophila may be a hindrance in some types of work,
as in analysis of chemical changes during flight, it
simplifies the problem of mounting specimens for ob-
servation of wing movement. The relatively stiff

5C. M. Williams, L. A. Barness and W. H. Sawyer,
Biol. Bull., 84: 263—272 1943.
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articulation between abdomen and thorax in this genus
is also helpful in this respect. Drosophila thus seems
particularly suitable for measurement of wing-beat
frequenecy ; however, the technique described below can
be applied with minor modifications to a variety of
other insects.

The specimens are fastened as indicated in Fig. 1.
A series of mounts are prepared, each of which con-
sists of a short length of copper wire soldered at one
end to a pin (head removed) and glued at the other
end to a narrow strip of paraffined paper. The in-
sects are lightly etherized and further manipulations
carried out under a dissecting microscope. By means
of a scalpel the hind pair of legs are removed at the
femoro-tibial joint in order to prevent their touching
the mount and inhibiting flight. This operation has
no demonstrable effect on wing movement. Next the
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Due to the tarsal reflex,” flight is stimulated by with-
drawal of the platform and inhibited by its return, so
that it may be controlled at the will of the operator.

The chamber, which consists of a length of Pyrex
combustion tubing, is sealed by clamping it between
brass end-pieces connected by three rods. The tri-
angular end-pieces are machined to receive the ends
of the chamber and fitted with rubber gaskets. With
this arrangement the chamber may be made tight for
pressures as high as ten atmospheres. The desired
gas mixtures are supplied and pressures controlled
through copper tubing provided with suitable valves
and sealed into the central openings of the brass end-
Ppieces. .

Since accurate eontrol of the temperature of the
chamber is essential, the apparatus is most advantage-
ously immersed in a water bath that is thermostati-

Flg 1. Profile view of flight chamber (X 3), details of brass fitting and internal view of brass end-piece.

specimen is placed belly-down on a piece of cork and
the wings spread by means of a forked pin placed be-
hind their margins. A dissecting needle with a short
piece of resistance wire wrapped around its shaft is
warmed electrically and used to fuse the paraffined
tip of the mount. carefully to the dorsal end of the
abdomen. The insect is not damaged by this process
and regains its flight abilities within a few minutes.
- After half an hour it is fully recovered from the
anesthetic and ready for testing.
As diagrammed in Fig. 1, the mounted insects are
_fastened to a brass fitting that slides snugly into the
Pyrex tube which serves as an experimental chamber.
It is advantageous to enclose a number of individuals
in the chamber in order to equilibrate them simulta-
neously with the conditions that are being tested.
Bach mount is fastened in place with a set serew and
adjusted, by bending the copper wire so that the speci-
men stands on the corresponding spring platform.
These springs consist of phosphor-bronze, 0.15 mm
thick, cut to appropriate shape and soldered at their
free ends to thin squares of soft iron. After the
chamber has been sealed, the springs may be depressed
by an electro-magnet placed outside the apparatus.

cally regulated. We have found most convenient for
this purpose a bath equipped with a glass-bottom off-
set. A mirror placed outside the bath and beneath the
offset permits the animals to be studied in silhouette
against the stroboseopie lamp elamped above the water
surface. An extension cord leads from the lamp and
reflector unit to the control box on the table below.
The flight chamber is supported by a clamp so that it
can be lifted from the water or moved longitudinally
in front of the water-tight electromagnet, and is so
oriented that the dorso-ventral axis of the animals
lies in the horizontal plane. Thus, by moving the
chamber, each animal can be brought opposite the
magnet and tested in turn, while it is viewed through
the glass offset without obstruction. The flight re-
sponse of the animals does not seem to be influenced
in any way by their static orientation in respect to the
field of gravity. If the animals are to be studied dur-
ing continuous flight, a permanent magnet may be sub-
stituted in place of the electromagnet.

By means of an apparatus thus arranged, it has
been possible to measure. precisely the frequency of

7 G. Fraenkel, Ztschr. f. Vergleich. Physiol., 16: '370-
393, 1932. :
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wing-beat under a variety of experimental conditions.
Many hundreds of reliable measurements may be
accomplished on each individual during intermittent
flights having durations of 3 to 5 seconds, separated
by adequate periods of rest (about 20 seconds).
Under carefully controlled conditions the variability
of such determinations on a single individual is gen-
erally less than eone per cent. For 24 strains of
Drosophila the coefficient of variability among dif-

ferent individuals of single strains was found to aver-

age 3.10 per cent.® Useful information in regard to
metabolism and fatigue can be obtained in terms of
the progressive changes in wing-beat frequency dur-
ing continuous flight.* The principle of the apparatus
has also been adapted for measurements correlating
wing-beat frequency with respiratory exchange.®
Leige E. CHADWICK
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MEDICAL SCHOOL AT THE MASSACHUSETTS
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THE COAGULUM-CONTACT TECHNIC IN
TRAUMATIC RUPTURE OF THE
~ LIVER IN DOG AND MAN

At the suggestion of Dr. W. Wayne Babcock, it
was decided to extend the principles involved in the
coagulum-contact technic of skin grafting? to the con-
trol of bleeding and the promotion of healing in trau-
matic injuries of the liver and spleen. In the past
it has been customary to sew the opposing surfaces
of the liver together. This frequently promotes rather
than controls bleeding. Likewise the packing of the
injured field is often complicated by bleeding at the
time the packing is removed. The new method pre-
sents neither of these difficulties.

Equal quantities of plasma and cell extract (auto-
genous, homologous or heterogenous) are mixed to-
gether just before using. The bleeding surfaces of
the liver which are to be joined are exposed and the
mixture is rapidly brushed over both surfaces with a
sterile camel hair brush. The surfaces are firmly held
together for about three minutes. They are then. re-
leased and will adhere firmly to one another. If the
bleeding is still present in poorly apposed parts, some
of the mixture is brushed over these areas and left to
coagulate. If there is profuse bleeding the brush may

8 L. E. Chadwick and D. Gilmour, Physiol. Zool., 13:
398-410, 1940.

1 M. E. Sano, 4Am. Jour. Surg., Ixi, 105-106, 1943. This
new method of skin grafting using plasma and cell extract
to form an adhesive and growth-stimulating coagulum is

being used not only at Temple University Hospital but
at other hospitals with very good results.
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be held over the site of bleeding for one to two min-
utes. On microscopic examination, three days later,
fibroblasts are seen to have proliferated in the co-
agulum formed. Five days after operation, small
sinuses appear in certain sections. By the end of
ten days, it is often difficult to find the line of in-
cision on gross inspection of the specimen. Miero-
scopically, one finds these areas well organized with
very little evidence of damage to the adjacent liver
cells.

Damaged surfaces of liver will adhere to one another
on pressure without the interposition of plasma and
extract. However, oozing does not stop so readily
and when profuse bleeding occurs at the inner angle
of two opposed surfaces where it is difficult to exert
pressure, it is almost impossible to stop the bleeding
by pressure alone. While adhesion has been 100 per
cent. when using the plasma-extract mixture on fifteen
dog livers and one human liver, the liver in three (or
20 per cent. of the cases) had to be restuck when no
plasma-extract was used. In no case did the dog bleed
to death with either method.

Similar experiments have been carried out on the
spleens of dogs. Here the plasma extract gives defi-
nitely superior results but neither method is as satis-
factory as in the liver. Due to the intrinsie structure
of the spleen itself, infarctions are apt to ocecur.
Again, no death actually occurred due to hemorrhage
but healing was slow and unsatisfactory.

This new method is extremely simple and uses the
physiologic principles of blood clotting and wound
healing thus eliminating any extraneous factors which
might complicate and endanger the individual’s life
in some other way. It is hoped that this method may
be of use in the treatment of war wounds.
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