RESULTS




RESULTS

The Nasal Mucosa

Control Animals:

The nasal biopsy specimens from control animals
showed pseudostrat,if igd columnar cillated epithelium with
goblet. ceils. No areas of sSquamous metaplasia - or clliary
destruction were seen in any of the specimens taken from the
control animals. The subepithelial layer showed falr
distribution of seromucinous glands in the specimens taken
from different sites of both nasal sides. No inflammatory
cellular infiltration was seen in any of the specimens and
no _histologicai dif ference was detected between both sides

of Lhe nose. (Fig. 22)
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'llistcpabhoiogical Changes of the Nasal Mucosa

Sub jected to Unilateral Nostril Closure:

After One Week, (Table 3 and Fig. I5l:

On the Open Side:

Examination of the nasal mucosa on the open side
after one  week revealed patchy arears of squamous

metaplasia and clliary destruction and venous congestion in
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3 out of 18 rats (16.66%>. No inflammatory cellular infilt-
eration, no increase of goblet. cells or subepithelial glands
were seen. In the other {5 animals (83.33%> the mucosa

looked like that of control animals.

On the Closed Side:

In 4 out of 18 rats (22.22%> tLhere was increased
secretory actlivity in the form of mild increase of goblet
cells and subepithelial glands. There were also mild
increase of mucosal thickness and venous congestion in these
4 animals. .Nd squamous metaplasia, no ciliary‘ «d estruction
or inflammatory cellular infiltration were seen. The

remaining 14 animals 77.77%> showed normal nasal mucosa.

Although the changes of the nasal mucosa on both
sides were mild, there was a significant increase in the
number of rats showing Iincrease of mucosal thickening,
subepithelial glands and goblet cells more on the cloged

than on the open side (P <0.01).
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Table (3): Showing the changes of the nasal mucosa after one week

unilateral nostril closure.

Open side Closed side Z test P
No ot No %

Squamous 3 16.662% 0 - 1.897 P <0.05
metap lasia.

Increased 0 - 4 22 .22 2.267 P <0.01
mucosal
thickness.

Inflammatory o - 0 - -— ——

cellular

infilteration.

Yenous 3 16 .66 4 22 .22% 0.42 >0.05
congestion.

Increased 0 —— 4 22 .222 2.267 P <0.01
subepithelial
glands.

Increased Q -—— 4 22 .22% 2.267 P €0.04
goblet cells.

Ciliary 3 16 .662% o - 1.897 P >0.00
destruction.




FIG. (15): THE NUMBER OF RATS SHOWING CHANCLES OF NASAL MUCOSA

AUTER ONE WEEK OF UNILATERAL MOSTRIL CLOGURE
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After Two Weeks, (Table g4 and Fig. r6):

On the Open Side:

In 8 out of 18 rats <44.4%) squamous metaplasia,
venous congestion and ciliary destruction were seen. In 4 of
these 8 rats (22.2%), moderate increase of mucosal thickness
was seen while increased subepithelial glands was seen in 2
rats <11.11%> and increase of goblet cells was seen in 3
rats €16.66%>. Inflammatory cellular infilteration was not

seen.

On the Closed Side:

Marked increase of mucosal thickness was seen in 11
out. of 18 rats (61.11>. In 7 of them (3888%> marked venous
congestion was seen and in 10 rats, there was -increased
number of subepitheldal glands. 6 rats (33.33%> showed
increased number of goblet cells in different sites. No
squamous, metaplasia no ciliary destruction or inflammatory
cellular infillteration were seen on the closed =side of any

of the animals of thiz group.




So there was significant Increase in the number of
rats showing increased mucosal thickening and increase of
subepithelial glands in the closed side more than In the
open side of the nose. (P <0.01> while there was more
significant increase in the number of rats showing ciliary
destruction and éparsly distributed squamous metaplasia in

the open side more than in the closed side (P <0.001.

As regards vascular dilatation and increased goblet

cells there was no significant difference.




Table <4>: Showing the changes of the nasal mucosa after two weeks ol

unilateral nostril closure.

Open =side Closed =side Z test P
No 4 No -4
Squamous 8 44 . 4% 0 -——- 3.2 £0.001
metap lasia.
Increased 4 22.222% 11 61. 11%. 2.366 <0.01
mucosal
thickness.
Inflammatory o -——- 0 - - -
cellular
infilteration.
Venous g8 44 . 44 7 38.882% 0.33 20.05
congestion.
Increased 2 11 .11% 10 855.5% 2.82 <0.01
subepithelial
glands.
Increased 3 16.6062%% 6 33.33% 1.18 £0.05
goblet cells. '
Cilliary 8 44 . 4424 0 - 3.207 >0.001
destruct.ion.




FIG. (16): THE NUMBER OF RATS SHOWING CHANGES OF NASAL MUCOSA
APTCR TWQ WELKS OF UNILATERAL NOSTRIL CLOSURE.
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After One Month, (Table 5 and Fig. 172
On the Open Side:

There was marked venous congestion in 14 out of 18
rats (77.77%>. In 9 of these. rats (50%> squamous metaplasia
was seen and in 11 rats 61.11%> there was sparsly
dist.ributed areas of ciliary destruction. Only 3 rats
€16.662%D showed increased goblet cells and increased
subepithelial glands and in 5 rats (27.77%> marked Increase

of mucosal thickness was seen.

On the Closed Side:

Marked increase of mucosal thickning and subepithe-
lial glands was seen in 12 out of 18 rats (66.66%> and

increased goblet cells was seen in 10 rats (55.5%D.

Two rats C11.122 showed inflammatory cellular
infilteration with clliary destruction and 4 rats 22.226
showed venous congestion. No sequamous metaplasia was seen

in the closed side.
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These resuits showed that there was a significant
{ncrease in the number of rats showing Increased mucosal
thickening, subepithelial glands and goblet cells more on
the closed side than on the open side (P <0.01> while there
was a significant increase {n the number of rats showing
ciliary destruction, venous congestion and squamous metapl-
asia more on the open side than on the closed side of the

nose (P <0.001).
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Table ¢5): Showing the changes of the nasal mucosa after one month

unilateral nostril closure.

Open slde Closed side Z test P
No % No b4
Squamous 9 5024 0 - 3.46 <0.001
metap lasia.
Increased 5 27.77% 12 66.6% 2.33 <0.01
mucosal
thickness.
Inflammatory o ——- 2 11.412¢ 1.45 20.08
cellular
infilteration.
Venous 14 77 .77% 4 22.22% 3.33 >0.001
congestion.
Increased 3 16 .66% 12 66.662 3.04 <0.01
subepithelial
glands.
Increased 3 16 . 6624 10 55.52 2.04 <0.01
goblet cells.
Ciliary 11 61 .1122 2 11.11% 3.12 20.001
destruction.




FIG. (17): THE NUMBLR OF RATS SHOWING CHANGES OF NASAL MUCOSA

APTER ONE MONTH OF UNILATERAL NOSTRIL CLOSURE
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After Two Months, (Table 6 and Fig. 18):

On the Open Side:

Examination of the nasal mucosa on the open side
after two months revealed changes in 7 rats while the
remaining 11 rats showed normal mucosa. Patches of squamous
metaplasia with venous congestion and cilary destruction
were seen in 7 rats (38.88%). In 3 of these rats (16.66%)
there were increase of subepithelial glands and goblet
cells. Increased mucosal thickness  was Sseen in 4 rats

(22.22%). No inflammatory cellular infilteration was seeén.

On the Closed Side:

in 5 animals (€27.77%>, changes of the nasal mucosa
was seen while the remalning 13 rats showed normal mucosa.
Incfeased .mucosal thickness, subepithelial glands were seen
in B rats (27.77%>. 4 rats 2222%> shwoed venous congestion
and areas of ciliary destruction were seen in only 2 animals
<11.11225. No inflammatory c:ellular‘ infilteration or

squarmous metaplasia were seen on that side.




These results showed that there was a significant
increase in the number of rats showing squamous met.aplasia,
(P <0.01> and cillary destruction <P <0.05) more on the open

side than on the closed =side.

As regards increased mucosal thickness, increased
subepithelial glands and increase of goblet. cells there was
no statistically significant difference between the number
of rats showing these changes in the closed and open sides
although these changes were seen in a more number of rats in

the clozed ‘t.han on the open side.-




Table (6>: Showing the changes of the nasal mucosa after two

unilateral nostril closure.

months of

dest.ruct.ion.

Open side Closed =side Z test P
No % No %
Squamous 7 38.88% 0 -— 2.94 <0.01
metap lasia.
Increased 4 22.2% 5] 27 .77% 0.38 <0 .05
mucosal ‘
thickness.
Inflammatory 0 - 0 - - -
cellular
infilteration.
Venous 7 38.88% 4 22 .22% 1.1 >0.05
congestion.
Increased 3 16 .66% 5. 27 .77% 0.80 £0.05
subepithelial
glands.
Increased 3 16 .66 85 27 .77% 0.80 €0.05
goblet cells.
Ciliary 7 38.82% 2 11 .11*% 1.92 20.05




FIG. (18): THE NUMBER OF RATS SHOWING CHANGES OF NASAL MUCOSA
AFTER TWO MONTHS OF UNILATERAL NOSTRIL CLOSURE
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After Three Months, (Table 7 and Fig. 19):

On the Open Side:

6 out of 18 rats €33.33%) showed changes of the
nasal mucosa while 12 animals exhibited normal nasal mucosa.
Patchy squamous metaplasia, mild venous congestion and areas
of cillary destruction were seen in 6 rats (33.3%0. In 2 of
these rats 111242 there was marked increase of
subepithelial glands and goblet cells. 3 rats (16.6625)
showed increased mucosal thickeness and no rat. showed

infilammatory celiular infilteration.

On the Closed Side:

6 rats €(33.3%) showed changes of the nasal mucosa
in the form of marked increase of goblet cells. In 4 of them
there was increse in mucosal thickness and subepithelial
glands and in 3 rats there was marked vascular congestion.
No squamous metaplasia no inflammatory cellular infiltration

or ciliary destruction were seen.




This =showed that, there was a significant. Increase
in the number of rats showing squamous metaplasia and
ciliary des_t..ruct.ion more on the open side than on the closed
side of the nose while there was no significant difference
between open and closed sides as regards the number of rats
showing increase of mucosal thickeness, subepithelial glands
although these changes were seen in a slightly more number

of rats on the closed side (P >0.05).
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able (7>: Showing the changes of the nasal mucosa after three months

of unilateral nostril closure.

—

Open side Closed side Z test P
No % No %
Squamous 6 33.33% 0 - 2.683 <0.01
metaplasia
I ncreased 3 16.66% 4 22 .22% 0.42 £0.05
mucaesal
thickness.
I nflammatory 0 -— 0 - - -
cellular
infilteration
Venous 6 - 3 16 . 662 1.15 >0 .05
congestion
Increased 2 11 .11 4. 22.22% 0.89 £0.05
Subepithelial '
g lands
Increased 2 11.112%4 6 33 .33% 1.66 <0 .05
goblet cells
GClliary 6 33.33 0 -——- - >0.01
destruction




FIG. (19): THE NUMBER OF RATS SHOWING CHANGES OF NASAL MUCOSA
AFTER THREE MONTHS OF UNILATERAL NOSTRIL CLOSURE

e
]
™,

L]
|

0 i : T { . 11‘7 i I
S¢ M, MTh. VC. 858G G C CD

Open side 6 3 6 2 2 6
Closed side | 0 4 3 4 6 0

| QOpen side B Closed side




Table (82: Showing the effect of time on diff erent. histopatholog-

ical changes on the open side of the nose.
Histopatholo~ [ yeek |2- Weeks |1- Month [2- Months|3- Months
glcal changes

No % No % No % No 74 No %

Squamo us 3[16.662% 44 .4% |9 |50% 7|38.88%| 6[33.33%
metap lasia
Increased 0 - 22.22%!|5 |27 .77%| 4[22.2% 3|16.66%
mucosal
thickness
Inflammatory 0 -—= -~-= {0 - 0 -——- 0 -
cellular
infilterration
Venous 3116.66% 44.44% (14|77 .77%| 7138.88%| 6 -——
congestion '
Increased 0 -—= 11.11%{3 |16.66 3{16.66%| 2{11.11%
Subepithelial
glands
Increased 0 —-—— 16.66% 3 16.66%| 3|16.66%| 2|11.11%
goblet cells
Ciliary 3[16.66% 44 .44%|11]161.11%) 7|38.8% 633.33%
destruction




FIG. (20): SHOWING ''HE EFFECT OF TIME ON DIFFERENT HISTOPATHOLOGICAL
CHANGES ON THE OPEN SIDE OF THE NOSE.
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Showing the effect of time

ical changes on the closed

on different. histopatholog-

side of the nose.

Histopatholo—-

destruction

1~ Week 2= Weeks j1- Month |2- Months|! 3- Months
glcal changes

No b No k3 No % No F 3 No %
Squamous g —--- oy --- 0] ——- 0] === 0 -——-
metap lasia
Increased 4122.22% 11161 .1124|112|66.6% 5127 .77% |4 |22.22%
mucogal ' :
thickness
Inflammatory o - ] —— 2{11.112) 0 -=-= 10 e
cellular -
infilteration
Venous 4|22.22%| 7|38.88%| 4{22.22%]| 4[22.22%|3 |[16.66%
congestion
Increased 4[22.22%(10|55.5% |[12]|66.662%| 5127 .77% |4 |22.22%
Subepithelial
glands=s
Increased 4|22.22%| 6(33.33%|10|55.5% B5|27.77%|6 |33.33%
goblet cells
Ciliary o —--- o --- 2(11 .11} 2(11 _11%|0 -




FIG. 21): SHOWING THE EFFECT OF TIME ON DIF FERENT HISTOPATHOLOGICAL
CHANGES ON THE CLOSLD SIDE OF THE NOGE.
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Histopatheological Changes of Lthe Nasal Mucosa in Rats

Sub jected Lo Bilateral Nostril Closure: CGroup IID
After Three Days:

Examination of the nasal mucosa of 8 rats sub jected
to bilateral nasl obstruction for 3 days revealed slight

increase of goblet cells in both sldes of the nose in 2

rats.

No squamous metaplasia, no inflammatory cellular

infllteration or cillary destruction were seen in any of the

animals. }

After Five Days:

In 2 out of 8 rats mild increase of mucosal
thickness, mild increase of goblet cells with venous
congestion ~ were seen. No  squamous metaplasia, no
inflammatory cellular tnfilteration or ciliary destruction

were seen on both sides in all rats in this subgroup.




After One Week:

iIn 2 out of 8 rats there was. mild increase of
secretory activity in the form of increase number of goblet,
cells and increased subepithelial glands. There was also

mildly increased mucosal thickness in these 2 rats |in

addition to mild venous congestion.

After Nine Days:

Marked increase of goblet cells was seen in 3 out

‘of 6 rats. There were increased mucosal thickness with

increased subepithelial glands and venous congestion in 2

rats. In one these two rats, inflammatory cellular

infeltration and patchy areas of ciliary destruction were

seen in different. sites of the nose.




: ollowing

Table 1022 Showing
stril closure-

bil.ateral no

After one After 9
days

ous
2

Sguam
1asla
2

metap

Increased
epl ihel ial |
Lhickness
- 1

Inf lamma'oory
cellu 1ar
infi _lt.era’oion

2 2

Vvenous
congest.ion _
2 2

Incre ased
Subepl t,hel ial
PN lands
2 3

Increased
goblet cells
1

Ggiliary

destruction




Fig. €22): A section of the nasal mucosa of a control rat
showing the covering pseudostratilfied columner
epithelium with underlying subepithelial glands

(H & E X 2500.



A section of the nasal mucosa and underlying
cartilage of the septum showing marked congestion
of the nasal mucosa (H & E X 100D.



- 0% -

t."’ﬂr 1

-
1 V l ‘,
/I ” @

¥ il :e?'ﬁ." G d po— ,- "‘

ol '-“*.":.jt".: R | - -~ e

Fig. £262: A section of the nasal mucosa showing a mucosal
lining epithelium composed of ciliated cells with
prominent goblet cells (H & E X 400).

Fig. 27> A section of the nasal mucosa showing prominent
glandular component. (H & E X 250).



Fig. (28> 1 A section of the nasal mucosa showing intense
inflammat.ory round cell infilteration <(H & E
X 250D.

Fig. (29>: A section of the nasal mucosa showing absence of

cilia from the surface epithelium associated
vascular congestion is also seen (H & E X 250>,



Fig. €30>: A section of the nasal mucosa showing marked
thickening of the mucosa by vascular congestion,
oedema and glandular proliferation (H & E X 100D.

A section of the nasal mucosa howing increased
mucosal thickness by marked glandular prolifera-

tion (H & E X 100>.



The Middle Ear Mucosa

The Control Ears:

The epithelium covering the wall of the bulla
tympanicum was round to consist of flat squamous cells
separated from bone by a layer of fibrous tissue with
caplllaries. The thickness of the subepithellal layer varies
greatly from a very thin layer in most areas to a relatively
thick layer of fibrous tissue in other areas (Fig. 33 and:
34> . No specimen showed inflammatory cellular ;nfilt.rat‘,ion,
squamous mel.aplasia or venous congestion. Oon myringotomy, no

one of the control animals showed the presence of fluid in

the middle ear cavity.

Operated Animals:

* The changes of middle ear mucosa following unilatexral

nostril closure: (Group I)

Examination of the ears at the same side of the
nostrils left open (the lert =lde> showed a completely

normal middle ear mucosa in all subgroups of group I




After One Week:

Examination of the ears at the side of the closed
nostrils showed normal middle ear mucosa‘ in all rats
sub ject.ed to unilateral closure for one week. So no changes
were found bilaterally in the middle ear of all rats in thi=

. subgroup.

After Two Weeks:

In rats subjected to unilateral nostril closure for
two weeks, 2 out of 18 rats 11120 showed changes of the
middle ear mucosa at the same side of closed nostrils in the
form of vascular dilatation and ocedema (Fig. 38> but no
inflammatory cellular infilteration or squamous metaplasia
were noted. Also no fiuid accumulation in the middle ear

cavity of both animals was noted.

In these two animals the changes of the nasal
mucosa on the closed side seen anteriorly as well as
posteriorly, were in the form of increase mucosal thickness,
venous congestion, increased subepithelial glands and goblet

cells but. no inflammatory cellular infilteration was noted.
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After One Month:

Three out 18 rats (16.6%) showed changes of Lhe middle
ear mucosa at the side related to the closed nostril. In tweo
of these three rats the changes of the middle ear mucosa
were in the form of heavy inflammatory cellular infiltration
(Fig. 37> and accwnulation of mucoid fluid in tLhe middle
ear. Examination of tLhe nasal mucosa of these 2 rats
revealed marked inflammatory cellular inflltration of the
same side with  clliary destructilon, increase mucosal
thlickeness and increased subepithelial glands and these

changes were noted anterlorly as. well. as posteriorly. The

middle ear mucosa of the t.hirc'l rat. showed marked vaséular
dilatation, oedema of  the " lamina propria; SqUamous
metaplasia but no {nflammatory cellular infilteration or
fluld accumulation .1n the middle ear cavity were observed.
The nasal mucosa of this rat showed increased epithelial
thickness, Increased subepithellal glands and marked venous

congestion.

After Two Months:

In the rats sub Jected to unilateral nostril closure

for two months, the middle ear mucosa showed no changes in

all rats.




After Three Months:

In the rats sub jected' to unilateral nostril closure
for three months, the middle ear mucosa showed no changes in

all rats.

» The c¢hanges of middle ear mucosa in rats sub jected Lo

bilateral nostril clasure: {(Group I1>

After Three Days:

After 3 days of Dbilateral nostril closure Rno
changes of the middle ear mucosa of poth sides were

obsereved in the examined 8 rats.

After Five Days:

in the rats sub jected to bilateral nostril closure
for 5 days, 2 out. of 8 rats (25%> showed changes of the
middle ear mucosa in the form of dilated vessels and oedema
of the lamina propria. These changes were observed in both

sides.
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After Seven Days:

TWo out of B rats (25%2 showed marked vascular dilat-
ation, oedema of the lamina propria and Sparsely'dlst.ribubed
areas of squamous metaplasia and these changes were also

noted similarly on both sides (Fig. 38)-
After Nine Days:

"{I!wo out. of &6 rats showed middle ear mucosal changes.
In one of these 2 rats markedly dilated vessels with oedema
of .t.he lamina prepria and sparsely distributed squamous
metaplasia were seen. Examinat-ionl of the nasal'. mucosa of
this rat showed increased thi«l::kness of the épit.helium by
increased _subepit.heiial glands and marked venous congestion

on both sides.

In the other rat there were heavy inflammatory
cellular infilteration, vascular congestion and mucoid fluid
accumulation in both middle ear cavities. In this rat. the
nasal Mucosa showed bilateral inflammatory cellular
infilteration, cillary destruction and increased

subepithelial glands.




Fig. £32): Photography showing the right drum of the rat with
apparent retraction of the segment. anterior to

the handle of maleus (arrow).




|
A section of the middle ear of a cb!‘n‘.!‘b 1A
showing mature bone covered by a
epithelium C(arrow?, (H & E X 2500>.

Fig. €332 :
thin flattened

Fig. £ -
34): AS . seict.ion of the middle ear of a control
owing mature bone covered by a thin ﬂa‘::.t.e::z

epithelium with the
rroi, O 6 B i underlying lamina propria
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A section of the middle ear of the rat showing

Fig. <35>
extreme vascular congestion Carrow), (H & E X 100D.

Fig £€386>: This represents the picture of the middle ear
mucosa of a severly inflammed ear. There is heavy
inflammatory exudate infilterating mature fat
cells, (H & E X 400)>.
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Fig. €872 A section of the middle ear of the rat showing

ig
squamous metaplasia of the surface epithelium
(H & E X 2500.




