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The degenerative and regenerative processes were studied in the olfactory cigan of 40 white rau in'twe
szries of experiments. In the first series (20 rats) the receptor layer of the olfactory lining of the right half of
e nasal cavity was injured with a sharp knife. In the second series (20 rats) the olactory bulb of the brain was
imjured or extirpated in the same way (also on the right side).

Injury of the olfactory lining caused the degeneration of the surrounding tissues, hemonhage and a local
iinflammatory reaction. The olfactory recepter layer, which degeneratcd in the traumatized ares z3 a result of
ihe inflammatory edema, sloughed off for a large area around the necrotic region, Scaling from the undeslying
connective tissue is observed at the extemal basal membrane, In the scaled arear, which are connected with
the unscaled olfactory receptor layer, the olfactory and supponing cells show a numnber of atrophic changes,

Soon (in 2-3 days) the elements which scaled off degenerate, uncovering (e underlying connective tissoe.
They detach themselves from ihe retained areas of the receptor layer, which form a uniqus bulb-shaped prota-
therance, of roll, at this spot which scon builds up and moves onto the uncovgred surface of the connective tissue,

In such border areas of the receptor area which are moving onto the counective tissue it is possible to find
wn the 3-5th day a number of changes of a reactive nature, Some supporting cells swell, round and multiply
H#:aryokinetically.others collect granules of secreta. The neighboring olfactory cells stain imensively, especiaily
after osmiwm fixation, Their olfactory haims, apparcntly in connection with "paralysis™ of mlosis, elongate apd
zecm to hang down into the lnmen, which is bordered by the olfactory lining. Soon such “paralyzed® olfactory
aclls disintegrate, as a rule. Their remnants are eliminated by numerous phagocytes, which penetrate imo the
aoceptor layer from the underlyiag connective tissue (patly, most likely, at the expense of the phagocytic func-
wion of the supporting clements),

in Bowman's glands, which may be preserved both in the vraumatized area and, especially, at some dis-
ance, prolifeative processes are observed, along with degenerative phanomena. The first astempts to close the
defect on the part of the bordering areas of thz receptor layer, which were observed from the 4-8th day, increase.
“The above-mentioned roll of the preserved border area of the receptor layer moves and spreads over the connee-
tive tissue which had been uncovered as a comequence of the preliminary scaling. At this time the onmoving -
ik thins down to a single layer of flatiened cells, which gradually creeps over the area of the direct trauma,
“reed of Gie bloody scab.

1f the sarface of the wound is large, both the proliferating excretory ducts and the terminal sections of die
‘Bowman®s glands can parnticipate in covering it. Fairly often thz defect is closed by proliferation of the respira-
tory €pithelium, which is oficn present in the depths of the folds of the reticulite labyrinth of rodents {1, 2},

This on the 8-10th day the traumatic defect is always covered by an epithelioid coat which developed
cither from the supporting elements and Bowman's glands of the rcceptor layer of from the respiratory epithelium,
1 both cases Bowman's glands may be found in this coat, Part of them are the preserved glands, part are un-
doubtedly newly formed, especially in the areas covered by supporiing elemests.



Of course, the regenerative process occuted simultancously in the underlying connective tismae. The pro-
lifcration of the covers can change the contour of the olfactory organ considerably.

Froloaged obscrvation of the newily- farmed covers (up to 3-6 months) in cur experiments on white rats did
mot mncovet even once the new formation of olfactory cells, The latter were prescrved only in the uninjured
amas of the olfactory organ. In this respect oor resuls agree with some data [3, 4, 5) in the diteratare and dis-
agree with othens [6).

On fie 2-6th day alter the trauma, the cenual growths of the destroyed and degenerated olfactory cefls
abo showed initial Fyperimprcgnation, thea varicose thickening, fragmemation and degeneration.

The destruction of individual nerve fibres which sucround the olfactory bulls and the fist sigms of changes
in the olfactory glomeruli, a5 a result of the indicated process of rewrograde degeneration, were already chictved
on the 3-4th day afier tranma,

Many glomeruli were wholly or partly involved in the degenerative process. I was evidenced by the edema
aroand the glial capsule and the proliferation of it elements, Later {oa the 6-&th day), the substance of the
glomemhs could disintegrate into separate, intensely-staining lumps, and after some time (10-15days) snch
glomeruli could disappear completely, which could be waiched especially cleasly in the olfactory bolbs of an,

The disintegration of the olfactory glomemnli—of the ficst clfactory synapse— affected the mitral neurcos
connected with the glomeruli also. Already on the 4-5th day signs of “itritation®” could be seen in them. Om
the 8-10th day pericellular edemna occured around the neurons, Part of the ncurons disintegrated and, apparently,
were subjected to peuronophagy at the expense of the adjacent glia. By the 28-30th day afier the operation, if
the defect in the olfactory lining was great, the layer of mitral ncurons in the corrcsponding olfactory bab
abraptly atrophicd both doe to the decrease ia the size of the individual peurons and due to the decrease in the
tckal pamber in the layer. In some cases the ncurons could complctely disappear in the area of the disintegrated
glomemii.

It should be observed that after injury to the receptor Jayer of the right half of the nasal cavity, on the
20-25th day signs of destruction and atropby of individnal olfactory gloncruli and ncurons were nsually observed
ih the left bulb ako. At the same time destruction of groups or whoke nerve fibers in the olfactory nerve and of
olfactory cells in the receptor layer of the left half of the nasal cavity was obscrved also,

1n spite of the exact localization of the trauma, the projected reflection of the atrophic process could not
be Jocated in either the olfactory nerve nor in the olfactory glomeruli and neurons of the olfactory bulbs [5)
Individnal degencrating wits and fibers were found in the most unexpected areas of the olfactory liring or in fils
olfactoria which were quite far from the injured area. This akso relates to the olfactory glomeruli and to the
mitral ceurons wiiose degeneration was followed not Jocally, but in many areas of the olfactory balbs.

in experimens with section-or extirpation of the olfactory bulbt it was also possible to follow the regular
cycle of degenerative and regenerative processes. At the cut, destruction of the cerebral tissue and hemonhages
were chserved, On the 10-14th day reparative processes were found in the olfactory bulbs at the location of the
hﬂ. ,.

The fimst reaction of the olfactory nerve and receptor layer of the olfaciory lining on coe side conld be
observed on the 2-4th day. It was evidenced first as intensive infiltration of the receptor layer by lencocytes,
The infiltration extended to the underlying connective tissue with its Bowman's glands and tufus and fibess of
the olfactory nesve. The infiltration could also be followed in thz fila olfactoria. Then selective staining of
tke olfactory cells, which usually are made evident with difficulty, was observed. The number of varicose thick-
eqiogs in the olfactory fibens increased sharply, The olfactory cells showed signs of "paraiysis™ of miasis—thelr
haiss clongated. Lates such olfactory cells began 1o contract. Theijr nucleus lost its-rounded shape and became
pycaotic, the peripheral and central outgrowtls disintegrated. Such olfactory cells died, were subjected to phag-
ocytcsis and soon disappeared; supporting cells which were located alongside, on the contrary, were preserved
well. “The destruction of the o}factory cells in the seceptor layer could include coisiderable areas, which could
be located easily in various parts of the olfactory lining. Such areas could be solitary also, If the trauma in the
oHactory bulbs was extended of if the bulb was extirpated completely, arcas of the receptor layer with dead ol-
factory cells were found more frequently and covered a greater area, even the entire half of the nasal cavitys
howcver a regular distribution of destroyed areas in the icceptor layer, which would reflect the defect in the



ollactory buib, was not found. With fnjury of the oHactory bulbs, degeneration of elements in Jacobsoa’s organ
was also obterved,

Destroyed areas were soon replaced by prolifesating supporting cells. The new formation of olfactay cells
could not be found here, Bowman's glands, their ducts opening fmto the areas where the olfzctory cells dissp-
pearcd, kept their structure and, apparemtly, continued their usual funcdoa,

On the 16-18th day a clear picture of degeneration could be observed in G fibers of the olfactory neeve
which were connected with the degenerated olfactory celh,

In conclusion it should be pointed out that during injury of the right olfactory bulb, degenerative processes
in part of the mitzal neurons and individual olfactory glomerti were observed in the left one ako. In addition,
in the left half of the receptor layer, individual olfactory cells or small groups of them were destroyed and dis~
appeared,
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