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lohulatlon 1nd1cate advanC1ng stages in cellular maturlty _ Lo L

\‘." -l " . o ")

.. (Ponder, . 1926 p 221 Ham, 1969 p 367]
) ‘ o I‘ = - .
Accord1ng1y, it 15 qu1te reasonable to submlt that such

a morpholog1cal serles as descrzbed above, deplcts a

maturatzon sequence w1th1n Illex 111ecebrosus. .To ascertain

“thé %alidiﬁy of such a proposa]'and.with the: intent of
estag115h1ng a. class;frcﬁtlon system as a dlrect consequence'
the author collected data through m1crov1deomat analy51s It.
is ;;teregtlng to‘note,.hav1ng compuéed the nuc}egr greas.fof‘:_i ,;“

&

each of.fhé selected nucléaf.stageé (Figure -7), that values. . _
, from the Newfoundland bait. squid do not adhere to the-rule of O

He1denha1n but rather agree con51stently huth results obtalned

from normal human belngs and normal rabb1ts as recorded by

-

" Ponder (1926 p 222) "The nuclear argas are actually 51m113r

throughout these d1fferent nuclear categor1es Dne exceptlon

was stage~51x 1n‘wh1ch only two_examples were c;tedﬁ Their
‘Status was 1nconc1U51ve Thevsecohd aspect'of Heidenhéin's

rule that refers to an 1ncrease in the number of nuclear lobes: . K i
with cell matuTlty appears to;be‘substaqplated from data’ compiled ¢
in Figure éf

The nucleus, in add1t1on to other qrganelles, is suspended

L I L

w1th1n a homogeneous cytoplasm1c matrlx. ~ Electron micrographs
‘ © A ’ ™

reveal the presence‘of'diSpersed ribosomesxwhich oonfi?ms‘the

e

o : o : g ‘ 4 . !

n' ) . . i I . ._ e . . i . " . ; ) . ) - B
basophilic nature of this substance as indicated from stained ' S IT
L ! ©0. 85 ANCICErTC TTORSEIMT .« Lo
‘preparations. - ‘ . g ke o l ;
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: Granular endoplasmm retlculum also contnhutes td the S IR T
cytoplasm s’ aff:r.mty for basm dyes, espemally those portmns LT e ;‘i'

%

of tlus membrane system that form clusters or groupmgs ‘of
‘g

eoncentrlc r;ngs. e

Large, refractlle vacuoles prornlnent at the level of

'y s

- llght mlcroscopy ‘are 1dent1f1ed from- electron m1ct‘ograph5 as

multwesmular bodles. Ev1dence from tlme lapse observatlons

(p- 71) and electron mlcroscopy (Flgure 16) would suggest that I L

. these structures are 1nvolved :m the process of "heterolys1s" " . _ e A
.{ ] E . "' .

'Characterlzed by de Duve and Wattlaux (Friend and Farquhar, : - B

HE)

' 196? p 3?2), thls method of 1ntrace11u1ar transport commences- - C 1

r

'n'lth the absorptmn of fore1gn matter by m\raglnatlons of the
) cell membrane Vesncles thus formed through p1nocytos1s convey
the matter to lysorscmes where d1gest10n occurs Friend and :
".-’Farquhar (196?), Straus (1964 ‘a and b) and l-lam [1969) support
‘the _ahwe outllne of events._ _The regle\rancy pf these, etatements
t‘e—prbces'ses functidni’n'g within the"-l'eucbcftes of I.‘ lllecebrosns .
c*an be seen 1n t.hose tme-lapse sequences wh1ch recm‘ded ,‘I_ L _

i undulatlng mwements along the cell membrane. Such beha\rmr

1s 1nd1cat1ve of pmocytons (Roberts 1974 pf?rsonal cnmmumcatlen)

I . - v,

|
i
i
: o, , T
Mmrographs revealmg the presence of 1nvag1nat10ns and the ) !l : . i
subsequent formatlon of pmocytlc ‘vesicles. along the cell membrane
- confirm the ex:.stence of this’ actw1ty upon morphologmal grouncls
.I I_ ‘
I{ . fl
f &y ’
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,With the gccurrence of muitivesiculai*'.bodies, ‘these: blood cells - . T Y
. ‘ : possess all the requ1red machlnery necessary for the operat1on '

of such an 1ntracellu1ar transport mechanlsm.. H1stochem1cal

A L 'tests to corroborate thls morphologmal evldence remam to. be

"

1nvest1gated However havmg estabhshed (1) the leucocyte s

] . ‘.

ab111ty to pinocytize forelgn matter and [2) the presence of

"o

‘multwesmular bodies,. known to be- dlgestwe vacqoles {Frlend
-'_1969 p 269]. the author submlts that a 51m1.lar if not 1dent1ca1 _‘ ; .
5 B / ' > !
mechanlsm may functlon wlthm cellular e-lements from the blood

Coout T of Tlex illecebrosus. ° S :r‘

Of flnal fcons1derat1on are the cyt0plasm1c granules.

_'Convennonally stamed blood sSmears reveal two t' s eos1noph111c

w . 'granulatlons and basoph:.l:.c rods and spheres The fO‘I'I!T T serve '.‘ ¥

as 1nd1cators to the spec1f1c nature of th1s cell tfpe, e.8., .
‘ ,= F "a
eosmophlhc granulocytes Wh11e also occurrmg mthm ‘

5 suprantally stamed preparations and phase coJrast—‘ubservauons, ﬂl - . "
' , these granules were not read11y v151b1e during ultrastruotural

r B 3 | s_tud1e$._ Thalt‘ls to say,‘ those electron—dense‘, crystallne-lﬂe'

| J sti‘ucture"s. which cﬁaraoteri;o the central oortion‘ of‘eosirjo‘philic
gfonulles'._wlthin man, the l‘abois, gt']inea'.li)ig, 'J;-'at,’ cat (Bessis, - . W,
1973, p,blm) or goldfish_ (Andrew, 1965, p. 80) seem'to be

. i vy ’ - . |}
absent. from similar granules within. the squid I. illece

a Instead, such®granules ‘are unif_orml)? electrori-dense.' '
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fhe.gcneral'sfiuctufe.ano afrangemeotaof:tho hasophiilc
rods}and spheres suggest m1fochondrla, espec1ally when e ‘ L ' t W g
' compared to results obtalned from leucocytcs stalned wlth .’ o i
' Janoo green. Howeoog, th15 cellular component is-. Sald to be’ - }
" 1nv1s1b1e when vlewed wlth llght mlcroscopy alded by recognlzed S
Romanowsk1 sta1ns (Be551s 19?3 p. 35) Electron m1cr0graphs _”" o F e et
do not reveal addltlonal organelles that woald correspond to such ‘

S

granules; o

Cellular movement phagocyt051s and agglut1nat1on, studled
by, means of time- lapse photography, ware shown to’ be 1ntegral

_.oparts' the lcucocytesl behav1oral responses The,spherical

shape these od cells’ exhlblt.whllc C1rcp1at1og.thfoughout'

the vascular syst 'FESVIOSt,or Qeforoed:upon;attachoént,to_a S u}fi'
“substratum. A_prdgerty.knowﬁ as "'spreading” is responsible. for. T DR
this change in appéafance.(ﬂesgis, 19?3, p..307j Cytoplasmlc FLv e L

yells form and produce a clear margin along the res ectlve portlon

'of‘celllperiphery. No organelles were observed '1th1n those- L

Structurés_which’could.eventually‘nge rise. .1ﬁdivldual

pseudopodia and vice ‘versa.. . Movement ppears . to be difect:and

" % “ - g " h' “.‘
. regions. Detachment from a substratum occurs with the ‘quick

N
]




' engulfed the partlcle is then transported to the cell 1nterlor.

. It was unfprtunate thar these.time-lapse observatioge did. not

~ former arrangement 15 temporary, these cells retalnlng thelr - S 1

" or "clumped" although cell membrares along the perlphery of
'thls mass did ‘extend. pseudopodla Disassoc1at10n was not ' 4 0

(observed. Cell aggregatlons of this type were maxnta1ned for

" that thé cellular elements of ‘the blood within I. illecebrosus .

. s ; : p - . Y : : o
evidence was the criterion for classification.. To categorize

’()
¥
L
3

: S S U )
An exam1nat1on of the phagocytlc response, as 1t occurs %f‘ - ‘:'-.

in, vltro d1sclosed at thls phenomenon 1is 1n1t1ated when T S

contact has been establlshed between the forelgn part1cle and

I . o

fthe cell membrane Bess15 (19?31 p. 43) goes.one ‘step further_ o

. oy U & o : N 5 = b8 .
by stating that adherence is involved and that !"if it (adherence)

. does not . occur, the partlcle is repulsed by the phagocyte“

‘ Thls is partlcularly eV1dent from Figure 14 However once -Qé : " C @y

-~

Togl 'li oG : B v %

" - g i Ty . | ; . 5 @ L
_enicompass the process of digestion.. . s . Ta e s & o

- S g 5 Ry
égafsqubetween two or more leucocytes (agglutination) was
¥ . ] 7 ! ] LR

noted to exist as "free'' or "reetricfed“ associétions' The JE - tE o

1nd1v1dual1ty-and the capaczty-for d1sassoc1at10n.' In contrast,

those cells ‘joined in a restrlct1ve manner -were h1gh1y compressed

long intervals’ of time.
J' ‘ ‘:.h - . i . = ) (q‘:'

B s s . o y |

It is concluded from the foregoing:points of discussion 6 )
are of.one fype - eosinophilic granulocytes. Morphological -

i
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o can only be answered thrcugh the latter.

‘Organelleﬁ necessary for th? degradathn of 1ngested material .

we- e,

s >
»

a hemocyte solely upon-:its ab111ty to move or,engulf forelgn
matter would\prOVEKEpth 1ncon51stent;and’}/;orrect for the Qéilh

although capable, may not dlsplay 5uch hehavlor at the t1me of

observat1on Instead, these characterxstlcs serve.to elucidate -

its role within the'animal. However, the presence of specific

granules in the cytoplasm1c matrlx does prov1de};pstah1e ‘basis,

for the de51gnat10n of a cell type. In this' case, thgrefore,.'

the questlon of function versus form as a means of c1a551f1cat10n

o

It is concluded that the blood cells flinction. as defensive
agents for thq—éelf-preservatidn of this teuthoid. Their ability
‘to movétby means Of pseudopodia and cy§0pl§smic veils implies a

L S : =

L ' o S ; '
' degree of control'over cellular activitiés - thesé leucocytes are

not exciusive suBordihates of the Eloodstremﬁ; The fact that

Y
£l ] )

they 3ct1Ve1y engage - in phagocyt051s and plnocytoéls supports

L}

th1s thes1s propoundlng a protect1ve role agalnst 1nvaders

&

(by pinocytosis) reinfo:ce the premise, ‘Lastly, tﬁese cells are
' g é

‘capable of agglutinating, a mechanism designed to alleviate the’

crisis following wound infliction. .

i

{

The 1nfbrmat10n comp11ed wzthln thls th351s represents'

‘only the beg;nnlng of a var1ed and 1nterest1ng avenue of reSearch

The author recdmmends phe fbllowlng topxcs for ‘furtheér con51dera;10n:-
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