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rounded particles, beautifully distinct (fig. 12). Deeper in the 
organ were similar cells, smaller in size and imperfectly de- 
veloped, evidently destined to supply the place of those ripe 
for expulsion. The connecting tissue between and among 
these ova displayed many of the ordinary parenchymatous 
cellules within its substance. 

To facilitate identification, I subjoin in conclusion a few 
particulars gathered from Professor Forbes’s monograph, in 
which Thaumantias incompicua, T. punctata, and T. Thomsoni 
differ from this species. The first has the disc wider and 
more flattened, also, purplish-coloured glands and twenty ten- 
tacles. The second has thirty-two tentacula, is a larger 
species, with the umbrella more depressed. The third has 
but sixteen tentacula, the bulbs and reproductive glands con- 
taining a yellow piepent. There is no other British species 
for which it can be readily mistaken. The great length of’ 
the tentacula forms a distinctive peculiarity. I have dcsig- 
nated this Medusa, Thaumantias acitroa ( i ixpoos,  colourless) . 

On the MINUTE STRUCTURE Of INVOLUNTARY R l U s c l l L ~ ~  
FIBRE. By JOSEPH LISTER, Esq., F.R.C.S. Eng. and 
Edin., Assistant-Surgeon to the Royal Infirmary, Edin- 
burgh. Communicated by Dr. CHILISTISON. 

(From the ‘ Tramactions of tlie Royal Society of Ediriburgli.’ 
December I s t ,  1856.) 

IT has been long known that contractile tissue prescnts 
itself in the human body in two forms, one composed of fibres 
of considerable magnitude, and therefore readily visible under 
a 10% magnifying power, and marked very characteristically 
with transverse lines at short intervals, the other consisting 
of fibres much more minute, of exceedingly soft and delicate 
aspect, and destitute of transverse striz. The former variety 
constitutes the muscles of the limbs, and of all parts whosc 
movements are under the dominion of the will; while the 
latter forms the contractile element of organs, such as the 
intestines, which are placed beyond the control of volition. 
There are, howcrcr, some exceptions to this gencral rule, the 
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principle of which is the heart, whose fibres are a variety of 
the striped kind. 

Till within a recent period the fibres of unstriped or invo- 
luntary muscle were believed to be somewhat flattened bands 
of uniform width and indefinite length, marked here and 
there with roundish or elongated nuclei; but in the year 
1847, Professor Kolliker of Wurzburg announced that the 
tissue was resolvable into simpler elements, which he regarded 
as elongated cells, each of somewhat flattened form, with 
more or less tapering extremities, and presenting at its 
central part one of the nuclei above mentioned. Thesc 
“ contractile” or “ muscular fibre-cells,” as he termed them, 
werc placed in parallel juxtaposition in the tissue, adhering 
to each other, as he supposed, by means of some viscid con- 
necting substance. In the following year the same distin- 
guished anatomist gavc a fullcr account of his discovery in 
the first volume of the ‘ Zeitschrift fur Wissenschaftliche 
Zoologie,’ and described in a most elaborate manner the ap- 
pearances which the tissue presented in all parts of the body 
wherc unstriped muscle had been previously known to occur, 
and also in situations, such as thc iris and the skin, where 
its existence had before been only mattcr of conjecture, but 
where the characteristic form of the fibre-cells, and of their 
‘‘ rod-shaped ” nuclei, had enabled him to recognise it with 
precision. Confirmations of this view of the structure of 
involuntary muscular fibre were afterwards received from 
various quarters, one of the most important being the obser- 
vation made in 1849 by Reichert, a German Iiistologist, that 
dilute nitric or muriatic acid looscns the cohesion,of the fibre- 
cells, and enables them to be isolatedwith much greater facility. 
I n  1852 I wrote a paper “ On the Contractile Tissue of the 
Iris,” published in the ‘ Microscopical Journal,’ in which I 
gave an account of the involuntary muscular fibre contained 
in that organ in man and some of the lower animals, stating 
that the appearances I had met with corresponded exactly 
with Kiilliker’s descriptions, and illustrating my remarks 
with careful sketches 07 several fibre-cells from the humaii 
iris, isolated by tearing a portion of the sphincter pupilla: 
with needles in a drop of water. I n  1P53, another paper by 
myself appeared in the same Journal, “ On the Contractile 
Tissue of the Skin,” confirming Kiilliker’s recent discovery 
of the ‘‘ arrectores pili,” and describing the distribution of 
those little bundles of unstriped muscle in the scalp. These 
and other investigations into the involuntary muscular tissue 
ronvinced me of the correctness of Kolliker’s observations, 
and led me to regard his discovery as one of the most heail- 
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tiful ever made in ariatolily; and tliis is nov, I believe, the 
general opinion of histologists. 

Still, hoverer, there are tliosc who are not pet sntisficd 
upon tliis subject. I n  Nuller’s ‘ Arcliivcs’ for I%-I’, is a 
paper by Dr. J. F. ilIazonn of Kicw, in which tlie aiitlior 
expresses his belief that thc muscular fibre-cells of Kiilliltcr 
are created by thc tearing of the tissue in preparing it, and 
denies the existcncc of nuclci in unstriped muscle altogethcr ; 
but he gives so very obscure an account of his omii ideas rc- 
spectirig the tissue, that his objections seem to me to carry 
very little weight, more cspecially as the appcaranccs which 
he describes requirc, according to his own account, several 
days’ maceratioii of the muscle in acid for their development. 
I n  June of the present rear (lt356), Professor Ellis, of Uni- 
versity College, London, commnnicatcd to the Royal Socicty 
of London a paper entitled “ Researclics into tlic Nature of 
Involuntary Muscular Fibrc.” I n  tlic abstract given in the 
‘Proczcdings’ of the Society, rccently issucd, wc are in- 
formed that, “ liming bcen unable to confirm tlic statcmcnts 
of Professor Kiillikcr respecting the cell-structure of the 
involuntary muscular film, the author mas induced to under- 
take a series of rcsearclics into the naturc of that tissue, by 
which lie has been led to  entertain Yicm as to  its striicturc 
in vcrtcbratc animals, but more rspccially in man, nhicli arc 
at variance with those now generally rcccivcd.” I n  tlic 
“ summary of the conclusions whicli tlie autlior has arrived 
at,” TIC find the following: “In both kinds of musclcs, 
voluntary and involuntary, the fibres arc long, slcndcr, 
rounded cords of uniform width . . . .” ‘ I  In ncitlicr 
voluntary nor involuntary muscle is the fibre of the naturc 
of a ccll, but in both is composed of minute thrcads or fibrils. 
I t s  surface-appearance, in both liirids of muscle, allows of tlie 
supposition tliat in both i t  is constructed in a similar may, 
i iz , of small particles or ‘sarcous elcments,’ and tliat a 
difl’crence in tbe arrarigcment of these elements 6’ rives a 
dotted appearance to the involuntary, and a transverse striation 
to  the voluntary fibres.” “ O n  the addition of acetic acid, 
fusiform or rod-shaped corpuscles malic tlicir appearance in 
all muscular tissue ; these bodies, which appear to belong to  
tlic sheath of the fibre, approach nearest in their characters 
to  the corpuscles belonging to the yellow or elastic fibres 
which pcrvade rarious other tissues ; and from the apparent 
identity in nature of these corpuscles in the different textures 
in which they are found, and especially in voluntary, as com- 
pared with involuntary muscle, it is scarcely conceivable that 
in the latter case exclusively they should be thc nuclei of 
oblong cells constituting tlie proper muscular tissue.” 

TOL. TI.  C 
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Mr. Ellis, then, agrees vitli M:tzonn in believing tlint tlic 
tapering fibre-cells of’ Kiilliker owe their shapc to  tcariiig oi‘ 
tlie tissue ; and he rcgarcls the nuclci as nicrc accidental ac- 
companiments of the proper muscular structure, probably 
bclonging to the sheath of the fibrcs, wliich, accordiiig to  
him, are of rounded form and uniform wirlth. 

Tiic distinguished position of Mr. Ellis as an anatomist 
makes it very desirable that his opinion on this important 
sub,jcct should be citlicr corifirnicd or refuted, and thc object 
of the present paper is to communicate some facts nhich 
have recently come uiidcr my observation, and which, I hope, 
may prove to othcrs as unequivocally as they have clone to 
myself, the truth of I<iillikcr’s view of this qucstion. 

I n  Septcmber last, beiiig cngaged in an inquiry into the 
process of inflammation in the neb of tlic fro$s foot, I W R S  
desirous of ascertainiIig more preciscly tlic striicturc of tlie 
minute vcsscls, with a view to scttliiig a disputed point 
rcgardiiig their contractility. 

Having dividcd tlic iiitegumcnt along tlic dorsal nspcct bf 
two contiguous toes, I fomid that tlic iiicludcd lisp coultl LC 
readily raised, so as to scpnrntc the lnpcrs of skin of :\liieh 
the web consists, the principal vessels remaining attachcd to 
tlie plantar lnycr. IIaving raised wit11 a iiccdlc as m:iny of 
the vascular branches as possible, I foiind, on applyinq t!ic 
microscopc, that tlicy includcd arteries of cxtrcme miiiutc- 
ness, some of them, iiidccd, of smaller cnlibrc tlinii a\ craqc 
capillaries. A high magnifyiiig poi\ cr slio\\ ctl tlint tlicse 
smallest arteries consisted of an cxtcrrial lnycr of longitu- 
dinally arranged ccllular fibres in T ariablc quantity, iiii  

intcrrid csceedingly dclicatc nicmbranp, and an iiitermctliata 
circular coat, n Iiich generally constitutcil tlie cliicf mass of‘ 
the vcssel, but wliich provcd to consist of iieitlicr 1110re iior 
less than a single layer of muscular fibrc-cells, encli mrappcd 
in a spiral manner round the intcriial meml,ranc, aiitl of 
sufficient leiigtli to encircle i t  €rorn about one aiicl a half to 
two and a half times. They arc secn to hale more or less 
pointed extrcniities, and are provided mitli an oval nucleus at 
their broadest part, di$cernible distinctly, though soniewliat 
dimly, without the application of acetic acid. The tubular 
form of the vessels enablcs the observer, by proper acljust- 
ment of the focus, to  see the fibre-cells in section ; tlicy are 
then observed to be substantial bodies, often as thick as tlicy 
are broad, though the latter dimension generally escccds 
the former. The section of the nucleus is in such cases 
in~ariably found surrounded by that of the substance G f  tlie 
fibre-cell, though occasionally placed eccentrically in it. 
From the circular form of its section the nucleus appears to 
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he cyliwlricnl. Thcsc film-cells are from inch to T A , ,  
inch in lcngth, from T;’aii inch to Ti;nT inch in breadth, and 
ahout T&a inch in thickness, measurements on thr  11 hole 
rather greater than those given by Iiiilliker for the human 
intestine, the chief difference being that in the frog’s arteries 
they are somewhat broader and thicker. 

Now, the middle coat of the small arteries is univcrsally 
admittcil to  be composed chiefly of involuntary muscular 
fibrc ; but  in  the vessels just described it consists of nothing 
whatever else tlian elongated, tapering bodies, corresponding 
in dimcnsions with Kiilliker’s fibre-cells, and each provided 
with a single cylindrical nucleus imbedded in its substance. 
Conaidcring, thcn, that no tearing of the tissue had 1)ccn 
practised in the prcparation of the oh,jvcts, but that the parts 
were SCCII iindisturbctl in their nntnral relations, i t  apl)vared 
to inc that the simpk ol~scrvation aljovc relatcd scttlcd tlie 
point at issue conclusivrly. 

It u as, homcver, suggcsted to me by an cmincnt physiolo- 
gist, that the various forms in which contractile tissuc occurs 
in  tlic animal kingdom forbid om drawing any positive 
infcrcnce regarding the structure of human involuntary 
muscle from an observation made on tlie artcries of tlic frog. 
k i n g  anyious to avoid all cavil, and unclerstanding that Mr. 
1Sllis’s rcsearchcs had lxcn directed chiefly to the hollo\r; 
\isccra, I tliouGht it best to examiric the tissue in sonic such 
organ. For this purpose I obtained a portion of thc sinail 
intestine of a freshly killcd pig, scleeting that animal on 
account of the close gcneral resemblance 1)ctmeen its tis- 
sues arid those of man. The piece of gut happencd to be 
tightly contracted, and on slitting it up longitudinally, the 
mucous membrane, which was thrown into loosc folds, was 
w r y  readily detached from the subjaccnt parts. I raised one 
of tlic thick, but pale and soft fasciciili of the circular coat, 
and teased it out with needles in a drop of water, reducing it 
without difficulty to extremely delicate fibrils. On examining 
the object with the microscope, I found that it was composed 
of in\ oluntary muscular fibre, almost entirely unmixed with 
other tissue, reminding me precisely of what I had seen in 
tlic human sphincter pupillae, except that the appearances 
were more distinct, especially as regards the nuclei, which 
were clearly apparent without the application of acetic acid. 
Several of the fibre-cells mere isolated in the first specimen 
I cxamined, each one presenting tapering extremities about 
equidistant from a single elongated nucleus. The fibre-cells 
were of soft and delicate aspect, generally homogeneous or 
faintly granular, with sometimes a slight appearance of lon- 
gitudinal striae. 
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I liad now seen enough to satisfy my own mind that the 
involuntary muscular fibre of the pig’s intestine was similarly 
constituted with that of tlie human iris and thc frog’s artery: 
but before throwing up the invcstigation, I thought i t  right 
to  examine carefully some short, substantial-looking bodies 
of high refractive powcr, which at first sight appeared, both 
from their form and the aspect of thcir constitucnt material, 
totally diffcrent in nature from the rest of the tissuc. Each 
is scen to be of somcwliat oral shape, with morc or less 
pointed extremities, and presents several strongly marked, 
thick, transverse ridges upon its surfacc ; and each, without 
exception, possesses a roundish nuclcus mhosc longer diameter 
lies across that of the containing mass. Yet betwceii tlicse 
bodies and the long and delicate homogeneous fibrc-cells 
above clescribcd, every possible gradation coiild be traced. 

In scvcral cells one half was short, with closely approxi- 
mated r u p ,  the other half long and homogcncous. IIciicc 
it mas pretty clear that thc appearances in questioii w x e  
due to coritractiori of thc fibrc-cells, and that the shortest 
of these bodies wcrc examples of an extreme degrer of’ 
that condition ; their substantial aspect arid considcrable 
breadth bcing produced by tlic wliolc material of the long 
muscular cleniciits being drawn togctlier into so small a 
compass. T’lie rounded apl)ear:tncc of tlie nuclei I\ as ac- 
counted for by supposing eitlicr that tlicy liad thcinscl\-es 
contractcd, or that they liad bcen piriclicd up by the con- 
tracting fibres, of which explanations tlic lattcr appears the 
morc p roba lk  

I n  ordcr to place the mattcr if possible hcyond doubt, I 
prepared two contiguous portions of the circular coat of a 
contracted piece of intcstine in diffcrent ways ; the one by 
simply cutting off‘ a minutc portion with sharp scissors, so as 
to  avoid as much as possible any strctcliing of tlie tissue, the 
other by purposely drawing out a fasciculus to a very consi- 
derable length, and then teasing it with needlcs. I n  tlic 
former preparation, the fibre-cells appeared all of thcm more 
or less contracted, except in parts mherc the slight traction 
inseparable from any &de of preparation had strctclied the 
pliant tissue, which in the fresh state appears to yield as 
readily to any extcnding force as does a relaxed muscle of a 
living limb. In the other ob.jcct, where the tissue had been 
purposely stretched, most of the fibre-cells werc extended, 
and possessed elongated nuclei. Here and there one mould 
bc seen of excessirc tenuity, scarcely broader at its tliiclicst 
part tlian the nucleus, looking, under the highest magnifying 
power, like a delicate thread of spun glass. To how great a 
length the fibre-cells admit of being dra\\n out in this way 
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without breaking I cannot tcll. Among these extended 
fibres, however, therc lay, here and there, an extremely 
contracted one, the result, I have no doubt, of the irrita- 
tion produced by the needles upon the yet liiing tissue. I n  
order to guard against this source of fallacy, I kept a piece 
of contracted gut forty-eight hours, and tlien examined ttTo 
contiguous parts of tlic circular coat in thc way above 
r1cscril)ed. The musclc was much less readily cstcnrlcd than 
in tlic fresh state, and I found that, where stretching of the 
tissnc had been avoidcd as much as possible, i t  was cornposcd 
elltirely of‘ fil)rc-cells marltctl nitli transvciw ridges of var) - 
iiic tliichncss and proximity ; a minute fibril Iim ing, undcr 
a ratlicr low pov cr, tlic general aspcct rcprcscntcd in fig. I 7.  
Hut I san no tlistiiict cwmplcs of’ tlic e\trcmc dcgrclc of con- 
tixctioii so frcquxit in miisclc from tlic same piccc of ixitc.s- 
tiiic in tlic fresh statr. T’liis corifirnicd niy suspiciou that 
tlic latter liad l~ccii iiiduccd by tlic irritation of tlic modc of 
prcpamtiori. 011 tlie otlicr liand, a fully stretched fasciculus 
sllowccl its fibres cvcryn Iwrc dcstitiitc of traris\crsc rugx, so 
that tlic point uns lion distinctly 1)ro\eeil. Kiilllltcr, in liis 
ori5iiial article in tlic ‘ Zcitsclirift fkr 11 isscnscliaftliclic Zoo- 
logic,’ figured sonic long fihrc-cells with traiisvcrsc lilies 
iipoii then-“ hnotty sn clliugs,” as he tcrmctl thcni,-wliicli 
Iic supposed proba1)lp (lac to contraction, and lie rcpcats this 
Iiypotlicsis in the part of liis ‘ 3Iikroskopisclic Anatomic,’ 
published in 1832. Tlic proof of the corrcctncss of this idea 
is now, I belicvc, Fircn for the first time. 

Tlic bearings of these observations on the main question 
rcspccting tlic structurc of involuntary muscular fibre arc 
obiious and important. In the first placc, if the short, sub- 
stantial bodies were nicre contracted fragments of rountlcd 
films of uniform nidth, ~ v c  should expect tlicm to he as 
t!iick at their extremities as at tlic centre, iiistcad of ~ h i c h  
t h y  arc always more or less tapering, and often present i~ 

\cry regular appearance of two coiics applied to each other 
by tlicir bases. Secondly, the uniform ccntral position of 
the nuclei in the contracted fibres, proves clearly that the 
former are no accidental appendages of the latter, to which 
it seems difficult to refuse KBlliker’s appellation of c e l k .  

The effect of acetic acid on the involuntary muscular 
tissue is to render the fibres indistinct, but the nuclei more 
apparent; and if this reagent bc applied to  a piece of con- 
tracted muscle, many of the nuclei are seen to  be of more or 
lcss rounded form. The deviation of the nuclci from thc 
(‘ rod-shapc ” has hitherto hcen a puzzling appearance, hut is 
now satisfactorily accounted for. 

In  examining a fasciculus that had been fully stretched, 
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forty-eight hours after death, I met with se~cra l  good spcci- 
mcns of isolated fibre-cells. Though these fihres itre wry  
long, yet we hare no reason to believe that aiiytliing near 
t!ic extreme degree of extension has bccii attaiiicd in them, 
and we cannot but contemplate with amazement tlic catent 
of contractility possessed by this tissuc. 

I n  one of the drawings is represented a portion of a fibrc- 
cell curled up, which has bccn introduced for the snkc of tlie 
clear manncr in which it shons thc position of the nucleus 
imbedded in it. Just as in the case of thc fibres nrappcd 
round the arteries of the frog’s foot, this cell might bc secn 
in section by proper adjustment, and that section is olwm cd 
to lie oral ; proving that the fibre is not round, but somen 1iat 
fiattcnctl. It happens that the nucleus appears at this poiiit ; 
its scction is circular, and is surroundcd on all sidcs by tlic 
substa11cc of tllC ccll. 

The pig’s intestine secms to bc a pcciiliarly fr,voral)le sitiia- 
tion for tlic inrcstigation of unstrilxd mnsclc. Jntlgiiig from 
Kiillikcr’s measurcmcnts, the fibrcs n1q)cnr to l)c of‘ rnuc.li 
larger size there tlian in the same sitnatioii iii thc hinuai~ 
body. The length of the fibre-cell 3 is incli. Tlic film 
2 is imperfect at onc cxtrcmity; lmt, taking tlic doi11;lc of tlic 
distance from its pointcd cnd to tlic niwlciis, its lcngtli is <;s 
inch. These measurements arc 1)ctiyccn tlircc ant? four timrs 
greater than any which Profcssor Kiillihcr has giwn for tl:c 
human intcstine, and considcrabl y cscecd tlic Iciigtli of tlic 
“ colossal fibrc-cells ” which he dcscribcs as occiuriiig in tlic 
gravid uterus. Tlie individual fibre-cclls, with tlicir iiucll.i 
and transvcrsc markings, if thcy have any, are quitc distinrtly 
to be seen nith one of Smith and Bcck’s T4Q object-glasses. 
But in order to examine their structurc minutcly, :L liiglirr 
power is required : that which I iisc is a first-ratc &, macle 
several years ago by Mr. Powell, of London. Tlic principal 
measurements of the fibre-cells from the pig’s llltestiiie are as 
iindcr : 

. g7 inch. Length of fibre-ce5 3 
Breadth of ditto . . z 7 o i J  ), 

Length of nucleus of ditto . . -IoIln ,, 
Breadth of ditto * s h o  9, 

Breadth of fibre-cell, i 6  : * ~ n i ~ c  J ,  

Length of fibre-cell, 13 . * 5 9 3  9’ 

Breadth of ditto . * 1 2 5 0  J ,  

Longitudinal measurement of nucleus of ditto s20a ,, 
Transverse ditto . . S3ijQ >, 

Length of fibre-cell, 15 , * l o o ( ,  ,, 

- 1 

1 

I 

I 

-- 

_ ~ _  Thickness of ditto . 4 O O T  J J  

-1- - 

1 

I -~~~ 



IIence it appears tli:k the lcngtli of tlic most contracted 
fillre-cell is tlic sanic as that of the iiuclcus of an cstencled 
one. The fibrcs var men hat ill breadth, iiitlcpcridcntly of 
tlrc rcsults of coiltraction. Thiis, one in tlic r.ttcndetl c o d -  
tiwi ~ l i i c h  I slietchcd, but mhicli is riot liere sliomi, measured 
only incli across. Tile nuclei of tlic uiicoritracted fi1)rcs 
nre very constantly of tlic same lciigth, and :iw good csamplcs 
of tlic rod-sliapc to 11 liicli Kijllilwr lias clirectcd prticular 
::ttciitiou. ‘Tlicy nl: nys posscss oiic or two iiiiclroli, mid ha\ c 
oftcu n sIiglit1;J gr.i.inlnr* c1inr:ictcr; occasionally, :ib iri fig. 21, 
they prcsciit xi :l1)prarLuxc of transvcrsc. in?rkiiigs. Oiie 
ff.i,qtielitly sccs I ~ C W  tllc nucleus of a f i hc  tlint lias b(’ci1 
amticialiy c\tcii(lctl fro111 the coiltractid stntc., :in app~:aranc~ 
of n gap in tlic su:)>tniicc of tlic ccll, forming n sort of c\tclbi- 

i i  of tlie iiiic1ciis, as if t!ie fibre gciierallp I i :d  bccn strctclicd 
Mr. Mlis lays grcat strcw 

o < 1  n dotted app~;imlice TI liich hc considcrs characteristic of 
iii\c:liiiitary mu5cdnr fil)rc. I miist say I agree with Kiillikcr 
iii fiiiiinq thc fihrc-cdls, for tlic most p r t ,  laoiriogcncons w11c1i 
c\tciidal, or fr>int!y inndtcd with loii:;.itudiiial striz.* Ko 
tioiibt (lots arc prcscnt in ahundanec ; but thcsc, so far as I 
h a x  obscnxd them in tlit: piq’s intcstine, arc distiiictly exte- 
rior to the fibres, tho:!.:Ii atlhcwiit to t k i r  surfiicc ; and I 
suspect thcm to l x  littlc glohlcs of a tcriacious conncctiiig 
fluid. That tlic iibrc-rvlls do stick vcry tightly togctlier, 
mny he seen by drxiiig a miiiutc portiori of tlie tissuc, a fk r  
which thcy will bc fouid  shrunk, and slightly scparntcd €1 om 
one aiiotlier, but coriiiccted morc or lcss by miriiitc tkrcads. 

To sum up the gcncral results to  which n c  arc lcd by tlic 
facts a h c  mcntioiicd. It appears that in the artcrics of tlic 
f ag ,  and in thc intcstinc of tlic pi?, thc involiuitary iniisciil::~ 
t iswc is composed of slightly f l a t t ~ ~ i ~ d  cloiigatcd ClCmCilt~, 

itii tapering cstremitiw, cach providcd at its ccritral :iid 

coinplctcly than the 1iuc1cus. 

* Tlic loiigitiidinal s t r ia  above rcrcrrrd to, arc probably due to rr fiiic 
fibrous siriicture iii tlic siibst~incc of tlic fihrc-cells. \.VIicn in London, last 
C1iri.t iiiiis, I Iiad,  tliroiigh thc kindness of Dr. Sharpey, tile opportuniiy of 
exainiiiiiig a speciinen of niusclc from tlie stoiuacli of a rabbit, wiiich he liad 
prepred  after l<cicliert’s mctiiod, The nitric acid had not only detached 
tlic fibre-cells from one another, but  also brought out very distinctly in each 
inusciilar clement the appearance of niiniitc parallel longitudinal fitircs, 
~vliicli seemed to niake up the entire mass of thc fibre-cell except tlic: 
iinclcus. I n  a platc accoinpanying,thc paper on the ITis, beforc referrcd to, 
1 ~ i v c  figures of soinc fibre-cells wit11 distinct granules arraiigcd in  loiigi- 
tudiiral and t,ransverse roms. This appearance, which, hornever, so far as 
illy csprrience aoes, is exceptional, and is hardly sufficiently niarkcd In  dc- 
scrrc tlie a~ipcllation dotted,” is probably caused by unequal contractions 
iil the constitueiit material.-April 2d, 1857. 
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thickest part with a single cylindrical nucleus imbedded in 
its substance. 

Professor Kiillilrcr’s account of the tissue bcing this com- 
pletely confirmed in these tn o instances, and the description 
here given of its appearancc in the artcries of tlic frog’s foot 
being an independent confirmation of tlic general doctrine, 
there seems no reason any longer to doubt its truth. 

It furthcr appears, that in the pig’s intestine the muscular 
elements arc, on the one hand, capable of ail extraordiiiary 
degrcc of extension, and, on the otlier liand, are cridox-ed 
with a marvellous faculty of contraction, by IF liich tlicy may 
be reduced from thc condition of -\cry long fibrcs to tliat of 
almost globular masses. In the cxtendccl state tlicy Iiavc a 
soft, dclicatc, and usually homogcncons aspect, n hicli lxcomcs 
altered during contraction by tlic supervcntion of liiglily 
refmctiiig transverse ribs, wliich p o w  tliichcr nncl more 
approximated as tlie process advnnccs. Alcanwhile, the “ rod- 
shaped ” nucleus appears to be pinchcd np by tlie contract- 
ing fibre till it assumcs a slightly 01 nl form, wit11 tlic loiigcr 
diameter transvcrscly placed. 

I will only furthcr rcmark, tliat thcsc p r o p t i c s  of tlic 
constitucrit elcments of involuntary muscular fibrc c\plairi, in 
a vcry bcautiful manner, the extraordinary range of coiitmc- 
tility which clinracterises tlie hollow risrtm. 

NOTES 072 the SILICEOUS CELL of DIATOXACE~E. 
By J. RALFS, Esq. ct 

TIIE fcw remarks now offered to tlic British Assoriatioil, 
‘( upon the siliceous cell formed within thc frustdcs of’ 
several Dintomace=,” have been ivrittcn r t h c r  to  stiinalatc 
thc rcsearclics of my fcllow-students, and to clicit thcir 
opinions, than to  communicate any new facts. 

I believe that in mpdescription of Frayilaria (Hiniaiz- 
tidium) pectiizalis, in 1813, I mas the first to indicate thc 
occiirrcncc of these cells, in the following words : (‘ Vith in  
the frustule there is apparently another siliceous frustulc, the 
lateral margins of which are roundcd, having strize like the 
outer frustule. In  the longer frustules it is nearly clliptic, 
but in the shorter oncs appears as if truncated at  the ends, 
and in both it occupies the whole interior of the frustule, 
except the corners where the puncta at  the ends are situated ; 


