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Fig.1 Schematic illustration of the site of odon-
toblast collection.
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¥i9. 3 Schematic Drawinz Demoastrating the For-

mation and Detachment of a Blister.
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Table 1. Morphological Changes of the Odontoblast in Saline and Phenol Solution.

<. Seltion Phenol Solution l
- . Saline |
_ \JPeriod o.zs% | 0% | os% | 1% | 2% |
Oabonto— o ' , ! : ’
last 1y | tat Iy | |carly| tater | : ariy| lat
structure \l early | later ' earAy‘ later |early| later earlyl later | early| later ' eariy i,_lft,er‘_
Nucleus —_ prk sW kl ! sw — SW mp shr — shr | mp
Chromatin — hyp — agg — obs — obs hyp | agg hyp | crg
Nuclear _ is : _ b 1 1 .
nembrane shr disc disc l obs pk mp pk mp pk D
Nucleolus — — — agg — obs — obs — obs — —
Cellular — swW —_ SW — obs — obs shr | mp shr —
membrane
Bright Cont- _ _ _ _ . —
rast zone — | @pp app app app| mp app
Granules — agg —_ agg — agg — agg agg| mp agg! mp
Plister? . app| enl —_ app - app - app - - - -
rotoplasmic _ _ _ : — .
process —_— shr obs obs obs shr shr

Abbreviations: agg.: Aggregation
sw.: Swelling mp.: more progressive

shr.: Shrinkage — : not significant change

dis. : Discontinuity
app.: Appearing

hyp.: Hyperchromasia obs.: Obscurity
enl.: Enlargement pk.: Pyknosis
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A PHASE CONTRAST MICROSCOPIC STUDY OF THE EFFECT OF PHENOQL ON
UNFIXED ODONTOBLAST :

Kyoung Taik Hong, D.D,S., M.S.D.

Department of Prosthodontics, GraduateSchool, S.N.U.
(Directed by Prof. Wan Shik Chang, D.D.S., Ph.D.)

e 3D ADSEPACE e et e te ctatene et
In order to study the morphologic changes of the unfixed odontoblasts suspended

in phenol solution of several different concentrations, the author carried out the

extraction of lower incisor of S-D strain rats to collect the odontoblasts, and the
cells obtained were suspended immediately in saline solution. After observing the

odontoblasts in fresh state, the saline solution was substituted with 0. 125%, 0.25%

0.5%, 1% and 2% diluted phenol solutions. The morphologic changes. were exam-

ined with phase contrast microscope at intervals of 10, 30, and 60 minutes.

The results were as follows:

1. In saline solution the odontoblast showed cytoplasmic swelling, slender cytopla-

smic process, thick rim nuclear membrane with increased dark contrast, and
prominent nucleoli and chromatin granules with lapse of time intervals.
In accordance with time i'ntervals, blisters appeared in the supranuc@ear zone and
increased its size and moved outward of the cytoplasmic membrane resulting
detachment from the cell membrane. The phase dark cytoplasmic granules were
increased in its dark contrast and in its size.

2. In 0.125% and 0.25% phenol solution, the odontoblasts and its nucleus shrunk
immeidately and its contrast of cellular components was increased. With the la-
pse of time, the phase-dark granules in cytoplasm were aggregated, and several
blisters were formed in and out of the cells. The outline of cytoplasmic memb-
rane was also obscured.

3. In 0.5% phenol solution, the necleus shrunk at once, but soon after it revealed
karyolysis accompanying dark contrast of neclear components such as nuclear
membrane, nucleoli, and chromatin granules. On the contrary, the cytoplasmic
granules showed aggregation and increased dark contrast, small and large
blisters were formed in and out of the odontblasts and the outline of cytoplasmic
membrane became obscured.

4. In 1% phenol solution, it showed shrinkage of odontblasts and its nuclei with

thick rim nuclear membrane, aggregation of chromatin granules and occasional

karyorrhexis. The dark contrast of cytoplasmic granules was increased and
aggregated each other. But the blister formation could not be found.

. In 2% phenol solution, it showed the shrinkage of odontoblasts and pyknotic

oy

nuclei with increased dark contrast of nucleoli and chromatin granules. The
number of cytoplasmic granules was decreased by aggregation. But the blister

formation could not be found as in 19 phenol solution.



EXPLANATION OF THE PHOTOMICROGRAPHS

Fig. 1 Odontoblast in saline solution 10 minutes after suspension. The nuclear membrane
is wrinkled and a blister is forming near the nucleus. Marked cytoplasmic swelling

on supranuclear zone. (x400)

Fig. 2 Odontoblast in saline solution one hour after suspension. Note the cytoplasmic
swelling and blister formation on supranuclear zone. The chromatin granules are

hardly distinguished from back ground structures of necleus. (x400)

Fig. 3 Odontobalast in 2% phenol solution 10 minutes after suspension. Note the shrunk
cell body and aggregation of cytoplasmic granules. The nuclear chromatin granu-
les and nuclecli are prominent with dark contrast. (x400)

Fig. 4 One hour after the upper picture. The changes are more progressive with pyknos-
is of nucleus. (x400)

Fig. 5 Photomicrograph of 10 minutes after 1% phenol suspension. Note the shrunk
cytoplasm and pronounced and diffuse cytoplasmic granules. (x400)

Fig, 6 One hour after 1% phleno! solution. Note the slight cell swelling with diffuse dark
contrast cytoplasmic granules. (x400)

Fig. 7 Photomicrograph of 10 minutes after 0.5% phenol suspension. Note the swollen cell
out-line with pyknotic nucleus. The cytoplasmic granules reveal increased phase

dark contrast and aggregation. (x400)

Fig. 8 One hour after the upper picture. Note the discontinuous cytoplasmic membrane,
aggregated cytoplasmiz granules and many vacuoles. The nucleus is swollen with
thin nuclear menibrane and increased bright contrast in the center of the nucleus.
(x400)

Fig. 9 Odontoblast after 10 minutes after 0.25% phenol suspension. Note the swollen
nucleus with aggregation of nucleoli and chromatin granules and a blister attached

on the cell membrane. (x400)

Fig. 10 One hour after the upper picture. The nucleus is migrated centrally and shows

karyolysis. The cytoplasm is vacuolated by several blisters. (x400)

Fig. 11 Photomicrograph of odontoblasts in 0.125% phenol solution as soon as suspension.
Note the thick rimmed nuclear membrane with discontinuous cytoplasmic mem-
brane. The cytoplasmic granules show aggregation and many blister formations in
and out of the odontoblasts. The two cells are quite similar. (x400)

£ig. 12 One hour progressed picture of the upper cells. The cytoplasmic membrane is
ruptured and the cytoplasmic granules are dispersed. Several blisters surround the
nucleus. (x400)
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