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Results

The present study was conducted on thirteen ntlleoarats.
They were divided into three groups: control grégm rats), treated
group with methotraxate (ten rats) and treated m@rowith
methotrexate plus vitamin A (ten rats).

(control group):

By light microscopic examination, the control rejunum was
formed of mucosa, submucosa, muscularis mucosasarm$a. The
mucosa is formed of villi and crypts. The villi aggved as tall finger
like projections thrown into the lumen. The inteaticrypts (crypts of
Lieberkuhn) appeared as tube like structures opketdeen the bases

of the villi and extended deeply to the musculamgosa (fig. 5).

The surfaces of the villi were covered by absomptoells
which appeared tall columnar with basal oval nucléie goblet
cells were scattered between the absorptive déils.mucus content
of these cells was often dissolved away and predeat foamy
appearance. The lamina propria was formed of cdiweetissue
surrounding the crypts and extending as centra¢ corthe villi.
(figs 5&6). The covering surface of the epithelilginowed intact
brush border (fig. 6).

The lining epithelium in the upper half of the cypwas
identical to that covering the villi. In the lowkalf of the crypts, the
paneth cells appeared as pyramidal cells with basaided nuclei

and apical eosinophilic secretory granules (fig8)7
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Sections stained with PAS showed neutral mucincresiag
goblet cells scattered along the villi and crypihiese appeared
magenta red (figs. 8&9&10).

Brush border of the absorptive cells covering thie appear

pink line at the outer boundary of villi (figs. 10&).

Sections stained with Alcian blue showed acid muein
secreting goblet cells scattered along villi and/pts. These

appeared turquoise- blue (figs. 12&13).

By electron microscopic examination, the rat jejonshowed
that the absorptive cells were tall columnar celigh an oval pale
basal nucleus which contain small rounded nucledlbe cytoplasm
of absorptive epithelial cells contained mitochoadwith evident
cristae and rough endoplasmic reticulum. The bhgler was seen
as layer of densely packed microvilli, each miclagi consisted of
cell membrane enclosing a core of actin micro feats (figs.
14&16). The core of actin microfilaments is asstedawith other
cytoskeletal proteins. The cell junction betweeraaptive cells was
evident and basal lamina appeared uniform, hasantiilar
appearance, it composed of an outer dark membianer dark

membrane and middle light layer (figs. 14).

The goblet cell appeared among the absorptive, atlapical
part filled with secretory granules with golgi apgas around these

granules (figs. 14 &15).
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Group B (Methotrexate(M T X)-treated group):

By light microscopic examination, the mdtbegate treated rat
jejunum showed loss of normal jejunal architectuagying from
distortion in configuration of the villi in the for of broadening and
fusion of some villi up to detachment and sepanatibthe villi(figs.
17&18).

The lamina propria of the intestinal villi was iirfated with
inflammatory cells and extravasated by RBCs, wahgested blood
capillary and subepethelial vacuolation. Some gitiser cells are
infiltrated by inflammatory cells (figs. 19&20).

There were sporadic areas of erosions (ulcerationsyirface
epithelium of the villi (fig. 21).

Some absorptive cells became flattened fAat nucleus; other

cells were cubical with rounded nucleus (fig. 22).

The lower part of intestinal crypts contained phneells;
some appeared ballooned with flat nucleus and appancrease in
their apical eosinophilic granules, while other @dncells were
degenerated (fig. 23).

Some intestinal crypts are degenerated while athgsts are
vacuolated and other intestinal crypts appear nlosfile submucosa
contain congested blood capillary (fig. 24).

The sections stained with PAS showed marked depleti the
neutral mucin — secreting goblet cells and thegregations in the
crypts (figs. 25&26). The surface the villiin some areas were
covered by brush border (B), other areas are ne¢red by brush
border (figs. 26).
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Sections stained with Alcian blue showed kedrdepletion of
the acid mucin — secreting goblet cells and thggragations in the
crypts (fig. 27).

By electron microscopic examination, the rat jejomtreated
with MTX showed absorptive cells contained dividedgular nuclei
with multiple nucleolui (fig. 28). Some absorptivells became flat in

shape with flat nucleus with few numbers of micliogfig 30).

The cytoplasm of the absorptive cells contained yrgnoups
of vacuoles and fat droplets (fig 28 &29 & 30). Alsytoplasm

showed vacuolated mitochondria and lysosomes @jg 2

Some areas of the luminal border of the absorpals show
intact brush border and other showed areas ofutigtn (28&31).
Group C (Methotrexate and vitamin A -treated group):

By light microscopic examination, the rat jejuntm@ated with
methotrexate plus vitamin A showed preservatiomarinal jejunal
architecture (fig. 32).

The covering epithelium of the villi was intact $ome areas;

while in other area it was destructed (fig33).

The absorptive cells were tall columnar in shapté wale oval

nucleus and intact brush border (fig. 34).

The intestinal crypts lined with normal absorptieells and
goblet cells. At its bottom, paneth cells appeag@midal in shape

with basal rounded nucleus (fig. 35).
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The sections stained with PAS showed the goblds ¢keht
prouduce neutral mucin scattered along the villl @nypts (figs.
36&37). Brush border of the absorptive cells waaadn(fig. 37).

The sections stained with Alcian blue showed thelejocells
that produce acid mucin scattered along villi arygts (figs. 38).

By electron microscopic examination, the rat jejuntreated
by methotrexate plus vitamin A showed that the glise cells
were tall columnar with their basal oval nuclei ayjablet cell filled
with its secretory granules and small nucleus, ¢b# junction
between the absorptive cells is evident (fig. 3Bhe cytoplasm
shows mitochondria with evident cristae, vacuolatatbchondria,
some swollen mitochondria, rough endoplasmic ratiouand golgi

apparatus (figs. 40& 41).
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Fig.(5): A light photomicrograph of T.S in rat jejunum (&ah group)
showing: The lining mucosa was thrown into fingde |
projections called villi (v) which are covered bysarptive
cells (A) and goblet cells (G) in between. The Widlve core
of connective tissue called lamina propria (L).A¢ tbases
of the villi there are intestinal crypts (C). Thebswucosa
(Su), musculosa(M) and serosa(S) are seen.

(HX & E x 100)
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Fig.(6): A light photomicrograph of T.S in rat jejunum (c¢aol
group) showing: The intestinal villi which are cosd by
absorptive cells (A) and goblet cells (G) in betwee
absorptive cells , the core of the villi is lamipapria (L).
The absorptive cells have basal oval nucleus (NJ an
brush border (B).

(HX&E x 200)
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Fig. (7): A light photomicrograph of T.S in rat jejunum (canit
group) showing: The intestinal crypt (C) which ised
by absorptive cells (A) and goblet cells in betwgén,
at the lower part of the crypt there are panetis@e)
which are pyramidal shaped, contain acidophilic
secretory granules in the apical cytoplasm (arrow)
(HX & E x 200)
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Fig. (8): A higher magnification of the previous section shayyv
The lower part of intestinal crypt (C) which iséuh with
absorptive cells (A) with oval basal nucleus (N)dan
paneth cell (P) with rounded basal nucleus (n) @asd
cytoplasm is filled with acidophilic secretory gtées
(s9).

(HX & E % 400)
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Fig. (9): A light photomicrograph of T.S in rat jejunum (¢
group) showing: Neutral mucin - secreting gobléisogs)

scattered all over villi (V) and crypts (C).The sulcosa
(Su), musculosa (M) and serosa (S) are also seen.

(PASx 40)
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Fig. (10): A light photomicrograph of T.S in rat jejunum (¢l
group) showing: Neutral mucin - secreting gobléisogs)
scattered all over the villi (V) .The brush bordBj cover
the outer surface of the villi.

(PASx 200)
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Fig. (11) A higher magnification of the previous section wing:
Neutral mucin - secreting goblet cells (G) cover tuter
surface of the villi in between absorptive cellg (#@hich
has brush border (arrow).

(PASx 400)
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Fig. (12): A light photomicrograph of T.S in rat jejunum (tarh group)
showing: Acid mucin - secreting goblet cells (Gatsered all
over the villi (V) and crypts (C). The submucosau)(S
musculosa (M) and serosa (S) are also seen.

(Alcain bluex 40)
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Fig. (13): A light photomicrograph of T.S in rat jejunum (¢l
group) showing: Acid mucin - secreting goblet c€l)
cover the outer surface of the villi (V) in between
absorptive cells

(Alcain bluex 200)
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Fig. (14): An electron photomicrograph of rat jejunum (control
group) showing: Columnar absorptive cells (A) canitey
oval pale nucleus (N) with small rounded nucledins
Cytoplasm contains mitochondria (m) and rough
endoplasmic reticulum (rER). The luminal bordertio¢
absorptive cells shows microvilli (mv) thrown intbe
lumen (Lu). The cell junction between absorptivéscis
evident (arrow). The apical part of goblet cell @ppears
filled with secretory granules (sg) and golgi agpas (g).
The basal lamina (BL) is uniform.

(E/M 3000)
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Fig. (15): An electron photomicrograph of rat jejunum (cohgnmup)
showing: The apical part of mucus secreting gatats (G),
golgi apparatus (g) surrounding the secretory deandhe
luminal border of the cell shows microvilli throvinto the
lumen (Lu) ,also goblet cell open into the lumendia).

(E/M x 8000)
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Fig. (16): An electron photomicrograph of rat jejunum (cohtro
group) showing: The upper part of absorptive eficthe
cells, cytoplasm contains mitochondria (m) withdearit
cristae (c). The brush border is seen as layereately
packed microvilli (mv), each microvillus consists aell
membrane (cm) enclosing a core of actin filamefs (
associated with other cytoskeletal proteins.

(E/¥15000)
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Fig. (17): A light photomicrograph of T.S in rat jejunum tree with
methotrexate (MTX) showing: Loss of normal jejunal
architecture and inflammatory cell infiltration .[The
submucosa(Su), musculosa (M) and serosa (S) ane see

(HX & E x 40)
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Fig. (18): A light photomicrograph of T.S in rat jejunum trea
with MTX showing: Loss of normal architecture with
distortion in configuration of villi by broadeningnd
fusion (circle) of some villi (V).The submucosa {Su
musculosa (M) and serosa(S) are also seen.

(HX & E x 100)
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Fig. (19): A light photomicrograph of T.S in rat jejunum trea
with  MTX showing: The lamina propria (L) of the
intestinal villi (V) are infiltrated with inflammaty cells
(I) and extravasated by RBCs (R). Also, congestedd
capillary (BC) and subepethelial vacuolation arensm
lamina propria.

(HX & E x 100)
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Fig.(20): A higher magnification of the previous section winy:

The lamina propria contains extravasation of REQsand

congested blood capillary(BC). Some absorptives ¢&lJ are
infiltrated by inflammatory cells (1).

(HX & E x 200)
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Fig. (21): A light photomicrograph of T.S in rat jejunum tree with
MTX showing: Erosions (arrow)s of some absorptive
cells (A) in surface area of the villi (V). Thenina
propria (L) shows vacuolations (Va).

(HX & E x 100)
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Fig. (22):

A light photomicrograph of T.S in rat jejununmedted
with MTX showing: Some absorptive cells(A) become
flattened with flat nucleus (f) , other cells aréical with
rounded nucleus (r). There is extravasation of RER)
in the underlying lamina propria .

(HX & E x 400)
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Fig. (23): A light photomicrograph of T.S in rat jejunum tree with
MTX showing: The intestinal crypts(C) contain some

ballooned paneth cell(BP) with flat nucleus, wiolhers
are degenerated (DP).

(HX & Bx 200)
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Fig. (24): A light photomicrograph of T.S in rat jejunum tree with
MTX showing: Some intestinal crypts are degenerated
(DC), while other crypts are vacuolated (Va) anteot
intestinal crypts appear normal (C).The submucosa
contain congested blood capillary (BC).

(HX & E x 200)
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Fig. (25): A light photomicrograph of T.S in rat jejunum trea
with  MTX showing: Depletion of neutral mucin -
secreting goblet cells (G) in the villi (V) and the
aggregations in the crypts (C).

(PASx 40)
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Fig.(26): A higher magnification of the previous sectionowsing:
depletion of neutral mucin - secreting goblet cefis
villi(V) and their aggregations in the crypts(Chhe
surface the villi (V)in some areas is covered by brush
border (B), other areas not covered by brush border
(arrow).

(PASX 100)
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Fig. (27): A light photomicrograph of T.S in rat jejunum tiee with
MTX showing: Depletion acid mucin - secreting gbl
cells in the villi (V) and their aggregations etcrypts (C).
(Alcain bluex 40)
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Fig. (28): An electron photomicrograph of rat jejunum treatgth
MTX showing: The absorptive cells containing divdde
irregular nuclei (N) which contain multiple nuclaokn).
The cytoplasm contains many vacuoles (Va).The lamin
border shows intact micovilli are thrown into therlen
(Lu) in some area, other surface area show degtruof
microvilli (arrow). The basal lamina (BL) of thellseis
uniform. Notice: the cell junction between the sal not
evident.

(E/M x 3000)
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Fig.(29): An electron photomicrograph of rat jejunum trelaath
MTX showing :The cytoplasm of the absorptive cell
contains vaculations (Va) , lysosomes (Ly) , vaated
mitochondria (vm) and nucleus(N).

(E/Mx 8000)
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Fig. (30): An electron micrograph of rat jejunum treated WM X
showing: Flattening of absorptive cells with flaitey of
its nucleus (N) with peripheral nucleolus. The loati
border contains few microvilli (mv). The cytoplasin
filled with fat droplets (FD). The basal lamina (Baf the
cell is uniform.

(E/M x 8000)
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Fig. (31): An electron micrograph of rat jejunum treated WMR'X
showing: Brush border of the absorptive cells istdeted
in some surface area (arrow) while other surfaema ar
contains intact micovilli (mv) with their actin
microfilaments.The cytoplasm shows mitochondria (m)
and vacuolation (va).

(E/M x 15000)
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Fig. (32): A light photomicrograph of T.S in rat jejunum trea
with MTX and vitamin A showing: Preservation of
normal jejunal architecture. The mucosa throwro int
villi(V) and crypts(C).The villi have core of laman
propria (L).The submucosa(Su), musculosa(M) and
serosa(S) are also seen.

(HX & E x 40)
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Fig. (33): A light photomicrograph of T.S in rat jejunum trea
with  MTX and vitamin A showing: The covering
epithelium of the villi (V) is intact in some aregsrow),
while in other areas is destructed (d).

(HX & E x 100)
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Fig. (34): A higher magnification of the previous section wing:
Some areas of intestinal villi (V) covered with aat
absorptive cells (A) and goblet cells (G).The ajptue
cells have basal oval pale nuclei (N) and intaaishr
border (B). While other areas are not covered with
absorptive cells (arrow).

(HX & E x 200)

64D




Results

Fig. (35):

A light photomicrograph of T.S in rat jejunum trea
with MTX and vitamin A showing: The intestinal ctyp
(C) is lined with absorptive cells (A) and gobletis in
between (G) and paneth cells in its bottom (P).

(HX & E x 400)
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Fig. (36): A light photomicrograph of rat jejunum treated WM TX
and vitamin A showing: Neutral mucin-secreting gubl
cells (G) scattered all over the villi (V) and ttrgpts (C).
(PAS x 40)
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Fig. (37): A higher magnification of previous section showing
Neutral mucin-secreting goblet cells (G) scattaaktaver
the villi(V) .The brush border (B) covers the ouserface
of the villi.

(PAS x 200)
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Fig. (38): A light photomicrograph of rat jejunum treated WM TX
and vitamin A showing: Acid mucin-secreting gdble
cells (G) scattered all over villi (V) and cryptS)(

(Alcain bluex 40)
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Fig. (39): An electron micrograph of rat jejunum treated WM X
and vit. A showing: Absorptive cells (A) with itaideus
basal pale oval (N1) with small nucleolus (nl). The
cytoplasm contain mitochondria and its luminal aaef
show microvilli (mv) thrown into the lumen (Lu). €rcell
junction between the absorptive cells is evidemnto(@).
The goblet cell (G) appears filled with secretorgruules
(sg). The cytoplasm of the goblet cell contains lkma

nucleus (N2) and small rounded nucleolus (n2).
(E/M x 3000)
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Fig. (40): An electron micrograph of rat jejunum treated WMi'X
and vit. A showing: Part of the cytoplasm of absiom
cell above nucleus (N) contains golgi apparatusr(@gh
endoplasmic reticulum, mitochondria (m) with evitlen
cristae (c) and some vacuolated mitochondria (vm) .

(E/M8000)
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Fig. (41): An electron micrograph of rat jejunum treated wWMi'X
and vit. A showing: Brush border of the absorptoed!
shows intact microvilli (mv). The cytoplasm comsi
mitochondria (m) with evident cristae (c), swollen

mitochondria (sm) and small areas of vacuolafua).
(E/M x 15000)
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