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INTRODUCTION

The endoplasmic reticulum (ER) consists of acomplex
system of tubules, lamellae, and flattened vesicles, and
has avariety of morphologiesin different cells. It is
believed to play a central role in the biosynthesis of
cholesterol, phosph olipids, steroids, prostaglandins,
membrane and secretory proteing®. C ancer cellshave
different functionsand ultrastructurefromtheir origina
cel 1924, The studieson ER membrane system of cancer
cells are of great significance in understanding their
malignant behavior. In the present work, the
ultrastructural characteristicsof ER inhuman colorecta
carcinomacdll lineswithdifferent differentiation degrees
wereinvestigated.

MATERIALS AND METHODS

Materials

Wel| differentiated human colorectal carcinomacell line
CCL229andpoorly differentiated cell line CCL 227 were
generous gifts from Dana-Farber Cancer Inst itute of
Harvard Medica School, USA.

Methods
Cdl culture Thehuman colorectal carcinomacdl lines
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CCL229 and CCL 227 were grown in Dulbecco’s
modified Eagle’s medium (DMEM, G1BCO, BRL)
suppleme nted with 10% calf serum and 2 kU/L
gentamycin. Cdll cultureswereincubated at 37°C ina
humidified atmosphere of 95% air and 5% carbon
dioxide.

Transmission electron microscopy Exponentid cells
cultured in flasks were collected, washed thrice in
phosphate buffer saline (PBS), and then fixed in 2.5%
glutaraldehydein abuffer containing 0.1 mol/L sucrose
and0.1mol/L sodiumcacodylate(cacodylatebuffer, pH7.
4) for 2 h. After being washed in cacod ycate buffer,
the cellswere post-fixed in 1% osmium tetroxidefor 30
min, dehydrated through graded a cohol and acetone, and
embedded in Epon 812. Ultrathin sectionswere cut with
glasskniveson LK B 2088 ultratome, stained with uranyl
ac etate and lead citrate and examined under aHitachi
H600 transmission el ectr on microscope.

Scanning electron microscopy Cells grown on
coverdipswererinsed thricein abuffer containing 60
mmol/L sodiumcitricacid, 25mmol/L KCl,and 35mmo
| /L MgCl, (sodiumcitricacid buffer, pH 7.4), thenfixed
in125mmol/L potass um permanganatein sodiumcitric
acid buffer for 7 min. Cellswererinsed in sodium citric
acid buffer, dehydrated through graded a cohol, replaced
with iso-amy | acetate, dried at CO, critical pointina
Hitachi HCB-2 critical point drier, gilded on aBIKO
TB-3ionfilm-plating machineand then examined under
aHi tachi S-450 scanning e ectron microscope.

RESULTS

Well differentiated colorectal carcinomaCCL229 cells
appeared round or polygonal with many microvilli and
pseudopodiaand alargedliptic nucleuscontaining 1 -2
dense nucleolus. The cytoplasm contained some
mitochondria, Golgi apparatus, lysosomes, polyribosomes
aswell asabundant ER. The ER consisted of acomplex
system of tubules, lamellae, and flattened vesicles distri
buted throughout the cytosol. Therewasagreat amount
of vesicle-likeand flattened cisternal ER in pseudopodia
(Figures1, 2).

More apparent heteromorphism was observed in
poorly differentiated colorecta carcinoma CCL227 cdll.
Therewerelessmicrovilli and pseudopodiaonthecdl surf
ace Theratioof nude toplasmawashigher thenthat foundin
CCL229 cdl. Anabundanceof freepolyribosomesandless
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of mitochondria, Golgi apparatus and | ysosomeswere
foundinthecytoplasm, anditsER, whichmainly consisted
of ves clesand short tubuleswas much lessthan that in
wel| differentiated CCL229 cell (Figures3, 4).

Figure 1 Ultrastructure of well differentiated colorectal carcinoma
cell line CCL229 under TEM. x 800

Figure 2 Ultrastructure of well differentiated colorectal carcinoma
cell line C CL229 under SEM. x 7500

Figure 3 Ultrastructure of poorly differentiated colorectal
carcinoma cell line CCL227 under TEM. x 500

Figure 4 Ultrastructure of poorly differentiated colorectal
carcinoma cell line CCL227 under SEM. x 5500

DISCUSSION

Overlap with other compartmentsand limitsof regular
light and el ectron microsc opy makeit difficult to study
the ultrastructure and cellular distribution of ER
membrane system. Terasaki et al’® reported a rapid
and simple technique for localizing the structure of
whole-mount ER bothinliving and glutaral dyde-fixed
cells by fluorescent microscopy which can also be
detected by pha se-contrast microscopy and scanning
€l ectron microscopy in potassium permanganate-fixed
cells. With this technique, the ultrastructure and
distribution of ER inmany normal and tumor cellshave
been studied®*Y,

The ER is a highly specialized structure which
performs many distinct functions. Hence a well
developed ER may belooked upon as an expression
of cell different iation and functional activity. Itis
abundantly clear that immature or undiffer entiated
cellssuch as stem cells, embryonic cells, and cellsin
culture have, asarule, apoor complement of ER as
compared with their normal mature function ing
counterparts, and this concept also applies to tumor
cells. In general, there is a meaningful correlation
between ultrastructural signs of anaplasia and mal
ignancy. In this study, using regular transmission
microscopy and whole-mount E R scanning electron
microscopy of potassium permanganate fixation, the
ultrastru ctureand distribution of ER inwell and poorly
differentiated colorectal carcinomacell linesCCL229
and CCL 227 was investigated comparatively. The
results sho wed that well differentiated cell line
CCL 229 had abundant endoplasmic reticulum, which
consisted of acomplex system of tubules, lamellae,
and flattened vesicl es distributed throughout the
cytoplasm. A great amount of vesicle-like and fla
ttened cisternal endoplasmic reticulumwerefoundin
pseudopodia. Poorly differe ntiated cell line CCL227
had relatively less ER. Thisresult is coincident with
the above-mentioned concept.

In poorly differentiated CCL227 cell, theER is
not abundant, but free polyribosomesarevery richinthe
cytoplasm. Thispresumably reflectstheactive synthesisof
endogenous proteinsneeded for cell growthand division.
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Well differentiat ed cell CCL229 isahighly invasive
colorecta carcinomacell ling, its high inv asiveness
correlatesto its cell’ s ultrastructurel*>*3, Pseudopodia
of tumor cells play an important role in the invasion
process™, tumor cells are supposed to secrete agreat
amount of proteolytic enzymesto cleavethe basement
membrane*>%8, |n thiswork, cell CCL229 wasfound
to havemany microvilli and pseudopodiawith abundant
ER which presumably reflect its a ctive synthesis of
secretory proteins. Thismay bethe ultrastructural basis
of itshighinvasiveness.
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