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and at the latest periods of growth is
elected entirvely by the ossifieation and
redaction of the intermediate carti-
lagre between the shaft and the epi-
physis
n their applicadons te the explava-
tion of the growth of bones, expeniments
with madder are thus proved 1o be con-
clusive: with a knowledge of the prin-
ciples on which they depend, aud with
a carcful avoidance of some sources of
fallacy that bave been pointeid out, they
wmay be emploved with entire contidence ;
they afford to the observer the means,
as i1 were, of branding with his own
mark every particle ofp%osphalc of lime
that is deposited during a given time,
Tlheir applications to the general
ductrisne of uutrition are less certain: for,
in the first place, it is uot clear that the
laws which govern the production and
paintenauce of the carthy and inorganic
matter of bones are applicable 10 the
autsition of soft parts; and it they be,
the result of the madder experiments ix
at present in this puint of view catirely
negative, if vot opposed to the idea of a
comstautl mutstion of particles.  Seeing
that the blood containing mudider has
no evident influence op the phesphate
of lime already deposited in the bones,
aud that, on the other haand, bluod
not containing madder docs not pos.
seas any chemical power o abstract
the colour from the colourcd phos-
phate of lime, it would appear as if
there were no wfluence exerted during
the state of health betweean the contents
of the capillary system aud the earthy
matter already existing in the bonex.
And as, moreover, the boncs of old
anisoals are coloured by madder ouly to
that degree which appeurs explicable by
their increase of deusity, it weuld scem
a5 if, in the state of health, or in what I

would call the state of nutritive cgxili-

brium, the carthy waller of bones
mndergocs no chauge.
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compared the blood.discs of some of the
varer auinasls in the Zovlogical Gardens,
antd give, in the present comanication,
the result obtaived from tbe following
spt:cu.'s:—- .

Order Pacnivoersara.— Elephant (Ele-
phas Indicus), male, uearly full
"{"U\" n.

Rbinoceros (Rhinoceros Indicus),
male, full grown,

Rusinantiae — Dromedary  (Camels
Dromiedarius), male, full grown.

Giralle (Camelopardulis Giraffa),

male, nearly full grown,

Evevrata.—Armadille (Dasgpus

6.cinctus), wale, full grown,

The bloud.disca were examined s
they iloated in the ~xeruru; also in a
portion of blood thinly spread and
rapidly dried upon slips of glas; Tastly,
as preserved i a solution of common
salt of the strength of ordinary serumm.

The observations were wmade by a
Ross's Waullaston’s deablet of a 128th
inch focus, with Dujardin’s illuminator,
in the compaund microsenpe belong.
ingr to the Royal College of Surgeouns,
and repeated, by the kind permission of
Dr. Arthior Farre, with the same power
aud Hluminater in the excellent micra.
scope lately completed by Mr. Ross for
that gentlennn,

1 have also to return my best thanks
to Mr. Youatt, medical  superintendent
to the menageric of the Zoological
Suciety, for ﬁis prompt and obliging
aid in obtaining the blood for my cx-
aunnntion,

The blend from the Elephant was
taken from a small vein ou the side of
the ear,

The red particles prescited the usual
figure characteristic of the mammife.
rous closs, viz., the circular, flattcueld,
slightly biconeave disv: their size
varied more than wsual, but that of the
greatest number exceeded, by about one.
fourth, the average-sized buman blowd-
dise, which T take fer the present con.
pariaonat 13000tk of an English inch ®.

P A

« Thls ls, perhaps, romewhot Jess than the true
standard; but the dificuliy of arriving at this i
trvased by the variation in thesize of the average -
olied Divad- dives of differeut Individuale. a¢ well
as by the difference which the Lloudedi.cs of the
ssnse individual prearnt, [ hiave bLeen favoured
by Mr. Boweclank, whose great skiil and scene
racy tn inleroscapie invealigatlons are welj known,
with the folluwing resuita of hix eXaminatlon of
the biowlgives 1o four individuuly, three male,

rnd oue female 1—
M e v ctie e nlae ol the hiland Alrca nf iha Runi
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‘The largest blood-disces of the clephant
were twice the size of the urdI;nary
sized human blood.dise; the smallest
cqualled thems iu diameter : heuce, the
bluod-discs of the clepbant are of a
larger size than those of any other
mammiferous animal hitherto examined ;
but T necd handly obrerve that this
relation of the size of the bleod par-
ticles to the hulk of the individual 1s by
no moans constaut in the manunalia,
and 1hat the diserepancy in this respect
is still more rcinarkable in the lower
classes.

T'he action of the salt solution upon
the blood.dises produced a slight dimi-
nution of their size 3 aml the number of
those which ‘presented the cuncave, or
hasin-shaped fizure, was greater than in
the recent blood. A few of the minute
chyle (2) or lymph (?) particles were
present, but I could not distinguish, in
any of the portions of the elepbant's blood
examinced, that sariety of form in the
bleod dises which Prof. C. H. Schaltze
has described in the blood of an ele-
shaot, killed at Potsdam, h)' means of
L‘y(lmcy:mic acid, and winch induces
Lim tu deseribe the blood of this mam.-
wiferous gnimal as containing in itself
all the various forms of particles which
characterize, respectively, the blaod of
inscets, mnllusks, fishes, reptiles, and
wanimals *,

Ithinaceros.—The blood of this ani-
mal was obtained by a small incision in
the upper lip, and was consequently of
a mixed srierinl and venous  nature.
The huge creature being altracted by a
fuvourite  dainty presented 1o him by
Isis keeper, sccnuui quite insensible to
the operation, and quictly allowed the
bload 1o be collected as it trickled down,

'The Llood-discs prescuted the usuul
mammniferous furm, and a less variery
of size than in the clepbaut.  The
average dinmeter is tne-sixth less than
that of the human blood.dise. The
largest sized blood.dises of the rbino-
ceros have a diamcter of 1-3800h of an
inch ;3 the smallest, 1.5200:h,

Among the accidental circutustances

was, in {ractions of au Fngildh lnch, 1-3687, the
extremes being 1-4515 and [.3279.

In the second individaal, s female, the average
sive was 13473, the catremcs belng 1-329] and
1-3108.

1u the third iodividual, the avernge sire was
1-X344, the extremen being 123022 and 1.2753,

In the fourth individual. the Licod.discs pre-
sented the remarkably lurge xvermge-size of
] 1, U extremes Leing 1-3106 and 1- 1861

* Mulice's Archiiv. for i"hias. [IK39, p. 32,

observed iu the examinatiou of the blood
of the rhinoceros, I may mention, that
slthough that portion spread ou glass
was dricd under the same circumstauces
as were the portions of bluod obtained
from wother animals, a far greater
number of the particles presented the
granulated or wulberry character than
was observed in the bivod of the other
quadrapeds,  Some of the particles ex-
amined while Hoating in the serum, tike
wise presetted the granulated contour.

l)fumrt.larg.—lp inspecting the Llood
of tl.ns ﬂl.lll){a!, which was obitained from
a slight tucision in the skin of the leg,
L had the gratifieation of appreciating
the accuracy of Deo Mandi®s recent in-
teresting discovery of the clliptiva) foru
of it3 bleod.discs. These present fewer
differences ol size than in the rhinoce-
ros, but among the elliptical particles
there were a few which presented the
circular furm.  The long diameter of
the average-sizad elliptical dises was
1.3s00th of an inch, the short diameter,
1.6500Lh,

Giraffe—"The blaod of this animal,—
mixved arterial and venous,—was ob-
tained from an incision in the integru-
ment of the face, and presented the
particles of the circulur form, as in the
ox, and ondinary ruminauts, eud in the
wammiferous ) elass  penerally.  The
average size of the particles was nearly
oue-third amaller than those of the
human suhject ; the largest, which were
fow in nomber, megsured 140001k ; the

smallest, 1-4800th of an inch: the
average sizr, 1-4000th.  The resubt

of 1he exmmination of the blood of
the larzest of the ruminating wibe is
intevesting, inasmuch as it indicates
that the size of the blood particles re-
lates to the condition of the whole
organization, ratber than to the bulk of
the species. It would appear, from the
examinatien of the bluod-dises in the
guat, sheep, aml vx, that au unusually
small size of the blond-discs was asso-
ciated with the peculiarities of the rumi-
uant structure,

Armadillo,—The blood-discs of this
little quadruped rather execed in size
thase of the rhinoceros; but the varie-
ties and size in diffcrent particles or
vesicles have a nore limited  range.
They present the usual mammiferous
form. The average diameter is 1-3300h
ol an Luglish inch.
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