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The average of 1142 basophil counts at different times
of day was 516-4 4 10-8/ul blood (st. dev. 4- 366). The
mean of 426 basophil counts of females was 5456 4- 19-3
(st. dev. 4+ 399), which is insignificantly higher than the
mean of 716 basophil counts of male rabbits, showing
499 4 12:9 (st. dev. |- 344),
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Fig. 2.—Diurnal variation of blood basophil and total leucocyte
counts for 58 male adult rabbits (is: mean + standard error).
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During pregnancy, 6 females demonstrated a clear ten-
dency towards a fall in basophil count, most pronounced on
the day of delivery and the third day after delivery (Fig. 3).
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Fig. 3.~ Blood basophil count variations for 6 rabbits during preg-
nancy (0: counts before or after delivery, ®: count on day of delive-
ry;—-—: mean of 4 control counts taken on 4 successive days before
copulation with standard error indicated by vertical line).

Discussion. By indirect counting methods, the number
of basophils in rabbit blood ranged from 0-950 cells/ul
blood, with differential counts of 0-129, 5. Direct counts
of the present study, however, revealed a minimum count
of 45 basophils/ul blood, corresponding to a differential

5 E. C. ALBrirroN, Standard Values in Blood {Saunders, Phila-
delphia 1953}, p. 53. — N. A, MicHELs, Downey’s Handbook of Hemato-
logy, vol. T {Hoeber, New York 1938), p. 334.
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Variations in the morning basophil count in rabbit blood
(counts per mimn® blood, at 9 a.m.) on successive days.

Males Females
Stand- Stand-
Day | No. of }\:Ieag,lfé ardde- | No. of gfeaga%d ard de-
counts| ° :?rc:r viation | counts i;lror viation
+ ’ =+
1 128 {4754 23-6{ 267 43 |5524-72-01 472
2 128 |528 4 20-5| 232 43 1453 4+49-9| 327
3 70 |422 4-34-0| 284 43 1524 1-46-1} 302
4 58 1428 +35-81 272
5 50 {422 4+45-0] 318 o ]
‘Total | 434 469 + 1291 269 | 129 |5094 329 374

count of 0-49%,. Although a wide individual variation in
the counts was observed, they differed but slightly from
day to day under standard conditions. The higher level of
basophils in the female group and the afternoon rise in
both counts are in accordance with reported findings in
normal humans®. Even the decrease observed during preg-
nancy agrees with the decreasing tendency reported in
pregnant women. An influence of adrenocortical as well as
female sex hormones on the number of circulating baso-
phils has been suggested previously?, and may also be
responsible for these variations.

A.-W. A. BosgiLa®

Connective Tissue Research Labovatory, University Insti-
tute of Medical Anatomy, Copenhagen {Denmark), January
719, 1959.

Zusammenfassung

Direkte Zahlung von basophilen Leukozyten 195 méann-
licher und weiblicher Kaninchen in einer Blutkammer
ergab eine Durchschnittszahl von 516 pro mm3 Blut. Eine
signifikante Zunahme von Basophilen findet nachmittags
statt. Wahrend der Schwangerschaft wurde eine Abnahme
der Basophilen beobachtet.

§ A.-W. A. BoskeiLa, Acta med. scand. 163 (1959). — Y. Osapa,
Bull. Inst. publ. Health 4, 5 (1956).

* G. Ancevl, G. TepescHi, and G, Cavazzuri, Acta gerontol. 5,
23 {1955). ~A.-W_A. BoserrLa, Acta endocrinol. 29, 253, 355 (1968). —
A.-W_ A, BoseiLa and H. UdrBrRAND, Acta endocrinol. 28, 49 (1958).
—C. F. Cong, R. G. Mir¢HELL, and I. C, KENNEDY, Proc. Staff Meet.
Mayo Clin. 29, 200 (1954). — Y. Osapa, Bull. Inst. Publ. Health ¢, 12
(1954).

8 On leave from the Histology Department, Faculty of Medicine,
Cairo University, Egypt.

The Embryonic Origin of the Intrinsic Limb
Musculature in Amphibia, Salientia

The mesodermal cells that develop into the intrinsic
limb muscles, in tetrapods, are generally considered to be
exclusively somatopleural in origin!—8. MiLAIRE? has re-

1 E. F. ByrNgs, J. Morph. 74, 105 (1898).

2 S. R. DETWILER, J. exp. Zool. 37, 117 {1920}.

? V. HAMBURGER, J.exp. Zool. 71, 879 (1938).

4 W. H. Lewis, Anat. Rec. ¢, 183 (1910).

5 W. H. Lewis, Development of the Muscular System in Human
Embryology {Lippincott Co., Philadelphia 1910}, Chapter 12,

& J. W.SAUNDERS, Anat. Rec. 100, 756 (1948).

7 J. MiLairg, Arch. Biol. 68, 429 (1957).
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cently contested this interpretation for reptiles. In view
of MiLaIrRE’s results and the earlier report of FiELn?®
(later denied by ByrnEes!) that myotomes contribute to
the limb musculature in frogs, it seemed pertinent to re-
examine the problem in the latter group.

Fig. 1.—Transverse section through the hind limb bud of Rana
ridibunda. A = myotome; BB = residuum of primary muscle bud;
C = secondary muscle bud; N = limb bud

Normal series. Normal limb bud deveclopment was fol-
lowed in Bujo calamita, Megophrys pelodytoides, and Rana
ridibunda. A closely spaced series extending from limb
bud stages I-1X (TayrLor and KoLLross?®) was employed
for each genus. The primary limb protuberance forms by
the accumulation of mesenchyme cells which leave the
coelomic epithelium and migrate outwards to establish
contact with the adjacent thickened epidermis. Subse-
quent growth of the fore-limb {except for nerves and blood
vessels) is entirely by the 4n situ proliferation of these
parietopleural cells. In the hind limb region, however (at
about stage IV), a bud separates from the medioventral
edge of the 8th trunk myotome. This extends towards
the hind limb ‘anlage’, and then itself constricts a much
smaller secondary bud, which grows into and supplements
the mesenchyme of the limb (Fig. 1). The residuum of the
primary bud makes no contribution to the future limb,
but bends ventrally to contribute to the abdominal mus-
culature.

These results were tested by two experimental tech-
niques. For each experiment 25 specimens of Bufo calamita
and of Rana ridibunda were employed.

Transplantation experiments. Early fore and hind limb
primordia (stage I1I--IV) were implanted in the abdominal
wall of the same individual. At the end of metamorphosis
the explanted and normal limbs were compared topo-
graphically and histologically. Fore limb explants differed
from the controls only in their slightly slower growth rate
and in a variable degree of distortion of their skeletal ele-
ments. Hind limb grafts, however, consistently showed a
marked paucity of thigh musculature {Fig. 2), although
the distal musculature of the same limb and its skeleton
as a whole were quite normal.

Marking expeviments. Stages just prior to the formation
of the limb bud protuberance were employed. Fine carbon

8 H. H. FieLp, Anat. Anz, 9, 713 (1894).
% A.C.Tavror and J. J. KoLLROsS, Anat. Ree. 94, 7 (1946).
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particles were pressed into the ventral and ventro-medial
borders of trunk myotomes 7-9. The larvae were killed
at the late paddle stage, fixed in 709 ethanol and cleared
in N/10 potash solution. Particle recoveries were made
from the tissues of the abdominal wall only, in 39 individ-
uals, and from the proximal segments of the hind limb
as well as the abdominal wall in 4 others. In the remaining
7 specimens, no particles at all were located.

Discussion. HarrisoN'® showed, in Anura, that the
nerve clements which normally innervate the muscles of
hind limbs play no part in the morphogenesis of those
muscles. The transplantation results, thercfore, cannot be
attributed to inadequate innervation. In any event, such
an explanation could not account for the normal muscle
condition in the distal segments of the same limb. The
results are interpreted, therefore, as indicating that the
dual origin of the hind limb mesoderm, observed in the
normal series, has a real developmental significance, and
that a primordium deprived of its myotomic component
cannot adequately rectify this deficiency by compensatory
proliferation of the somatopleural factor. This accords
with recent experimental work 112 which indicates that
the development of the anuran limb is of the mosaic type.

Failure to trace carbon particles from somites to limbs
forms one of the main arguments for a purcly somato-
pleural interpretation of limb muscles 131, But marking
the ground tissue of a localized arca does not preclude the
possibility of cells migrating past the labelled zone, parti-
cularly if they arise by sccondary constriction from within
the main mass. In such cases it is suggested that the car-
bon method should be employed only in a confirmatory
role, and significance attached only to positive results.
Interpreted in this way, the few positive results gained
during this investigation provide at least some support for
the conclusions based on normal development.

Tig. 2.~ Transverse section through the abdominal wall and im-
planted limb bud of Rana ridibunda. I = femur; M = tibio-fibular
musctlature; T == tibio-fibula; W = abdominal wall musculature

Regarding the purely somatopleural nature of the
fore limb mesenchyme as compared with the situa-
tion in the hind limb of frogs, it is noteworthy that
Harrison?® described a comparable condition in the
salmon. He showed that the pectoral fin originates ex-
clusively from the somatopleure whilst most of the other

0 R.G. HarrIsON, Amer. J. Anat. 3, 197 (1904),

pPoA Tscuum, J. Anat. Lond, 91, 119 (1957),

12 . Grirrrras (unpublished observations).

13 W, L, Straus and M. LD Rawees, Amer. J.Anat, 92,471 (1953).
14OM. B Rawrnes and W, L. Straus, Anat. Ree, 100, 755 (1918).
13 R, G. HarrisoN, Arch. mikr. Anat. 46, 3 (1895),
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fins receive direct myotomic contributions. He demon-
strated, also, that the posterior half of the dorsal fin
derives buds from the myotomes, but that the anterior
half of the same fin receives no myotomic tissue whatso-
ever. The possibility of expressing the myotomic role, in
limb and fin formation, in terms of a cephalocaudal gra-
dient, therefore, should not be excluded.

I. GRIFFITHS

Department of Zoology, Bivkbeck College, University of
London, October 37, 1958.

Zusammenfassung

Das Blastem, welches sich zur freien, hinteren Glied-
massenmuskulatur entwickelt, stammt bei Anuren von
parietalem Mesoderm und von Ursegmenten ab. Das Vor-
derbein-Mesoderm dagegen ist ausschliesslich parietal.
Diese Feststellungen werden durch Befunde an transplan-
tierten Beinknospen und durch Markierungsversuche mit
Kohlepartikeln gestiitzt.

Die Brauchbarkeit des Kohlemarkierungs-Verfahrens
wurde speziell in ihrer Anwendung auf die Feststellung
der Wanderrouten von Muskelzellen gepriift.

p-Aminohippuric Acid Accumulation in Kidney
Slices in Cloudy Swelling

The clearance of p-aminohippuric acid (PAH) is gener-
ally considered as one of most important tests of kidney
tubular function. Injected PAH is brought with the blood
to the tubule cells, and then passes into the cells and is
finally excreted in the urine. The peculiar mechanism of
this phenomenon is, however, not clear.

Cross and TAGGART! have recently shown that PAH
is accumulated within kidney slices respiring iz vifro when
these are incubated in the presence of this substance. The
same authors have also shown that 2,4-dinitrophenol
(DNDP), as well as some other related substances which in-
hibit the oxidative phosphorylation, prevents this accu-
mulation. Other substances which decrease the respira-
tion rate such as cyanide, azide, arsenite, fluoride, iodo-
acetate, fluoroacetate, and mercuric hydrochloride also
decrease the accumulation of PAH within the slices.
Acetate, on the other hand, has a powerful stimulating
activity. It thus seems very probable that oxidative
phosphorylation is involved in the accumulation pheno-
menon.

Oxidative phosphorylation is decreased in tissues show-
ing cloudy swelling 23. It therefore seemed interesting to
study the influence on the accumulation of PAH within
kidney slices in vitro of treatments capable of producing
cloudy swelling in this organ. The results of such an in-
vestigation are described in this paper.

Several types of damaging treatments were used: (1)
Intraperitoneal injection in the rat of the toxin of Sal-
wmonella typhi murium (0-5 ml of a 24 h culture in broth,
killed by heating at 70°C for 1 h). The animals were killed
24 h after the injection. This type of treatment has been

1 R, J.Cross and J.V.TaccArT, Amer. J. Physiol. 161, 181
(1950).

2 A. Fonnesu and C. SEVERI, J. biochem. biochys. Cytol. 2, 293
{1956).

3 M. U. Dianzax1, Biochim. biophys. Acta 14, 514 (1954).
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found able to produce a typical cloudy swelling in rat
kidney®3. ATP concentration of the organs of treated
animals is decreased®. (2) Intraperitoneal injection of the
a-toxin of Staphylococcus pyogenes aureus (10 hemolytic
combination dosis; the toxin was kindly supplied by the
Istituto Sieroterapico Vaccinogeno Toscano, Siena). This
toxin produces a diffused cloudy swelling in rat kidneys,
as well as a strong decrease of P/O ratio?. The histological
changes are still present 24 h after the injection, but
maximum alterations were found 96 and 120 h after the
injection. (3) Intraperitoneal injection of DNP (3 mg/100g
body weight). The rats were killed 24 h after the injection.
This treatment was found to produce cloudy. swelling in
several rat organs®®, as well as decrease of P/O ratio®.
(4) Intraperitoncal injection of thyroxine (Hoffmann-La
Roche, 1 mg/100 g body weight, for 2 days). The rats were
killed 24 h after the last injection. Thyroxine produces
decrease of P/O ratio in liver mitochondria1®-2 as well as
cloudy swelling 3,

Albino rats weighing 250-300 g were used. They were
killed by bleeding. Their right kidney was immediately
taken out and weighed. A small fragment was used for
nitrogen determination (method of Kjeldhal). Another
fragment was used for the preparation of histological
specimens. The remaining portion of kidney cortex was
used to prepare hand cut slices for the study of PAH
accumulation. This was made by the method described
by Cross and TAGGART!, using Warburg manometers at
25°C, with 90-100 mg of slices (wet weight) and 0-001 M
sodium p-aminohippurate (S.I.M.E.S., Milano). Oxygen
was the gaseous phase. When added, sodium acetate had
the final concentration 0-01 M, Oxygen uptake was re-
corded for 1 h. After this time, the flasks were removed
and immediately transferred to the cold room at 2°C.
The slices were collected on a metal nest filter and then
homogenized with a gum pestle. PAH concentration in
both slices and suspension fluid was determined according
to the procedure of Cross and TaccarT!. Readings of the
optical density were made at 450 myp in a Beckman Mod.
DU spectrophotometer. The following data were calcul-
lated in each experiment: (1) QO,: this was obtaned by
dividing the microliters of O, consumed in 1 h by the
mg (wet weight) of the used amount of tissue. (2) the S/M
ratio between the micromoles of PAH found within the
slices (S) per g and those remaining in the suspension
medium (M) per ml. (3) the quotient between this value
and QO, (S/M: QO,). This is indicated in the Table as
Q. The standard deviation was calculated for each aver-
age. The significance of the differences between two aver-
ages was estimated by calculating the ‘#’ value of Fisher.
The Table reports the results. It is clear from the Table
that QO, is significantly increased after all types of treat-
ments. The increase was, however, particularly high after
the injection of thyroxine. The significance of the results
is less when the values are referred to the nitrogen con-
tent, but remain particularly high for the rats treated
with thyroxine or with DNP. In fact, in last cases, nitro-

4 E. Ciaranrr, Atti Soc.ital, Patol.,3° Congresso, Siena, p. 9 (1953).

5 A. Fonnesu and C. Severi, Riv. Biol. 44, 381 (1952).

8 A, Fonnesu and C. SEVERI, G. Biochim. 2, 326 (1953).

7 M. U. Dianzant, Commuunication to the Symposium on Oxida-
tive Phosphorylation of the Dutch Society of Biological Chemistry,
Utrecht (1956).

8 M. U. Dranzant and S. Scuro, Biochem. J. 62, 205 (1956).

% A, Fonnesu and C. SEVERI, Brit. J. exp. Pathol. 36, 35 (1955).

10 C, MarTIUS, Conférences et Rapports 3° Congrés Intern. Bio-
chimie, Bruxelles, p. 1 (1955).

1t C, Martius and B, HEess, Biochem. Z. 326, 191 (1955).

12 G, F. MALEY and H. A. LARDY, J. biol. Chem. 215, 377 (1955).

138 C, Sever! and A. Fonnesu, Lo Sperimentale 107, 447 (1957).



