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Abstract

Introduction: C-kit positive cells outside the gastrointestinal tract
(GIT) which are morphologically similar to interstitial cells of cajal (ICC)
in the GIT were supposed to play same role of motility in organs other
than the GIT. Aim of the work: To observe the effect of ischemia
reperfusion injury I/R injury on the rat vas deferens with reference to
interstitial cajal like cells (ICLC). Materials and Methods: This study
was performed on 35 male albino rats weighing 180-200 gm divided into
3 main groups; control group (A), ischemia group (B) and reperfusion
group (C) after applying spermatic cord torsion for one hour followed by
detorsion. All sections from the different groups were stained with
heamatoxylin and eosin (H & E), toludine blue and c-kit
immunohistochemichal staining and morphometric study was done
recording the mean area percent of c-kit positive (ICLC). Results: The
examined H & E sections showed histological changes in ischemia group
and the first two subgroups of reperfusion C1, C2 and relative recovery in
the other two subgroups C3, C4. The mean area percentage of c-kit
positive ICLC in the ischemia group and the first two subgroups C1, C2
of reperfusion was significantly decreased compared to the control. The
other two subgroups C3, C4 of the reperfusion group showed relatively
increasing of the mean area percentage of the c-kit positive ICLC
compared to the control. Conclusions: it was concluded that I/R injury
had evident histopathologicl effects on the vas deferens that affected also
its ICLC. This changes might explain abnormal vas deferens motility in
I/R injury and might explain some of infertility causes.

Key words: interstitial cajal like cells-interstitial cajal cells-vas

deferens-ischemia reperfusion injury.
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pm Micro meter

ATP Adenosine 5'-triphosphate

BSA Bovine serum albumin

C Complement

CSF Colony stimulating factor

GIT Gastrointestinal tract

H&E Hematoxylin and eosin

hr. Hour

HRP Horse radish proxidase

I/R Ischemia-reperfusion

ICC Interstitial cell of Cajal

ICC-CM Interstitial cell of Cajal- circular muscle
ICC-DMP Interstitial cell of Cajal- deep muscular plexus
ICC-IM Interstitial cell of Cajal- intramuscular
ICC-LM Interstitial cell of Cajal- longitudinal muscle
ICC-MP Interstitial cell of Cajal- myenteric plexus
ICC-SEP Interstitial cell of Cajal- connective tissue septa
ICC-SM Interstitial cell of Cajal- submucosa
ICC-SMP Interstitial cell of Cajal- submucosal plexus
ICC-SS Interstitial cell of Cajal- subserosa

ICLC Interstitial Cajal like cell

mADbs Monoclonal antibodies

ml Milli liter

MRNA Messenger ribonucleic acid

nm Nanometer

P Probability

III
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PBS Phosphate buffer saline

PDGF Platlet derived growth factor

PMN Polymorph nuclear cells

ROS Reactive oxygen species

SD Standard deviation

SMC Smooth muscle cells

TCs Telocytes

TEM Transmission electron microscopy

TUNEL Terminal deoxynucleotidyl transferase dUTP nick end
labeling

uuT Upper urinary tract

VD Vas deferens

wk. Week

XDH Xanthine dehydrogenase

XO Xanthine Oxidase
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Fig. (1)

Light micrograph of the rat vas deferens after
arterial injection of silicone rubber and clearing
in methyl salicylate (Ohtani and Gannon,
1982)

Fig. (2)

Central control of ejaculation is mediated via
spinal ejaculation centres including lumbar
spinothalamic cells which integrate peripheral
signals from the genital areas with excitatory
and inhibitory control from supraspinal centres
such as the nucleus paragigantocellularis. The
spinal ejaculation generators send coordinated
outputs to the anatomic structures that allow
ejaculation to occur (McMahon, 2011).

Fig. (3)

Proposed inflammatory cascade in ischemia

reperfusion injury (Chamoun et al., 2000).

21

Fig. (4)

A photomicrograph of a section in rat vas
deferens of control group (A) showing mucosa
which is formed of pseudostratified columnar
ciliated epithelium (arrow) resting on a
connective tissue corium (lamina propria) (LP)
(H&E, x400).

36

Fig. (5)

A photomicrograph of a section in rat vas
deferens of control group (A) showing mucosa
which is formed of pseudostratified columnar
ciliated epithelium (arrow) resting on a
connective tissue corium (lamina propria) (LP).
Mucosal layer has longitudinal folds (F)
resulting into irregular outline of its lumen.
(H&E, x400).

36
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Fig. (6) A photomicrograph of a section in rat vas| 37
deferens of control group (A) showing a well-
developed middle circular lamina of coarse
bundles of smooth muscles (M) with blood
vessel (B.V). Adventitia (Adv) consists of loose
areolar connective tissue rich in blood supply
(H&E, x400).

Fig. (7) A photomicrograph of a section in rat vas| 37
deferens of control group (A) showing
Adventitia ~ (Adv) consists of loose areolar

connective tissue rich in blood vessels (B.V)
(H&E, x400).

Fig. (8) A photomicrograph of a section in rat vas| 39
deferens of group (B) showing shortening of the
cilia of epithelial cells (arrow) with edema
(star) in the lamina propria (LP) and in-between
muscle fibers (M) (H&E, x400).

Fig. (9) A photomicrograph of a section in rat vas| 39
deferens of group (B) showing shortening of the
cilia of the epithelial cells (arrow) (H&E,
x1000).

Fig. (10) A photomicrograph of a section in rat vas| 40
deferens of group (B) showing congested
capillaries (arrows) in-between the muscle
fibers of musculosa (M) as well as in the
adventitia (Adv.) (H&E, x1000).

Fig. (11) A photomicrograph of a section in rat vas| 40
deferens of group (B) showing inflammatory
cells (thick arrow) in the adventitia (Adv.) with
congested blood vessel (thin arrow) (H&E,
x1000).
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Fig. (12) A photomicrograph of a section in rat vas| 42
deferens of subgroup (C1) showing low

epithelium with no cilia (arrow) (H&E, x400).

Fig. (13) A photomicrograph of a section in rat vas| 42
deferens of subgroup (Cl) showing low non
ciliated epithelium (arrow) with edema (stars)
in between smooth muscle fibers (M) (H&E,
x400).

Fig. (14) A photomicrograph of a section in rat vas| 43
deferens of subgroup (Cl1) showing edema
(stars) in-between muscle fibers (M) and
congested blood vessels (B.V) in adventitia
(Adv.) (H&E, x200).

Fig. (15) A photomicrograph of a section in rat vas| 43
deferens of subgroup (Cl) showing edema
(stars) in-between muscle fibers and congested
blood vessels (B.V) in adventitia (H&E, x100).

Fig. (16) A photomicrograph of a section in rat vas| 44
deferens of subgroup (C2) showing partially
ciliated columnar epithelium (thin arrow) with
apoptotic cell (thick arrow) (H&E, x400).

Fig. (17) Higher magnification of the previous| 44
photomicrograph of a section in rat vas deferens
of subgroup (C2) showing partially ciliated
columnar epithelium with apoptotic cell (thick
arrow) (H&E, x1000).

Fig. (18) A photomicrograph of a section in rat vas| 45
deferens of subgroup (C2) showing edema
(star) with inflammatory cells infiltration (thick
arrow) note the presence of blood vessels in the
adventitia (thin arrow) (H&E, x400).
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Fig. (19) Higher  magnification of the previous| 45
photomicrograph of a section in rat vas deferens
of subgroup (C2) showing, inflammatory cells
infiltration in the adventitia (thick arrow)
(H&E, x1000).

Fig. (20) A photomicrograph of a section in rat vas| 46
deferens of subgroup (C3) showing, partially
ciliated epithelium (arrow) (H&E, x400).

Fig. (21) A photomicrograph of a section in rat vas| 46
deferens of subgroup (C3) showing partially
ciliated epithelium and edema in-between
muscle fibers (H&E, x400).

Fig. (22) A photomicrograph of a section in rat vas| 47
deferens of subgroup (C3) showing deposition
of homogeneous pink hyaline material in blood
vessel (hyalinosis) (B.V) (H&E, x1000).

Fig. (23) A photomicrograph of a section in rat vas| 47
deferens of  subgroup (C4) showing
pseudosetratified columnar ciliated epithelium
(H&E, x400).

Fig. (24) A photomicrograph of a section in rat vas| 48
deferens of subgroup (C4) showing less
separation in the middle circular lamina of
smooth muscles (M) with blood vessel (B.V).
Adventitia consists of loose areolar connective
tissue (H&E, x400).

Fig. (25) A photomicrograph of a section in rat vas| 50
deferens of group (A) showing, mast cells
(arrow) close to blood vessel (B.V) in the
adventitia (toluidine blue x1000)
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Fig. (26) A photomicrograph of a section in rat vas| 50
deferens of group (A) showing mast cells
(arrows) close to blood vessel (B.V) in the
adventitia (toluidine blue x1000)

Fig. (27) A photomicrograph of a section in rat vas| 51
deferens of group (A) showing, mast cell
(arrow) close to a blood vessel in the musculosa
(toluidine blue x1000)

Fig. (28) A photomicrograph of a section in rat vas| 51
deferens of group (A) showing mast cell
(arrow) close to a blood vessel in adventitia
(toluidine blue x1000).

Fig. (29) A photomicrograph of a section in rat vas| 52
deferens of group (A) showing, mast cell

(arrow) in the adventitia (toluidine blue x1000).

Fig. (30) A photomicrograph of a section in rat vas| 52
deferens of group (A) showing, mast cell
(arrow) in the adventitia (c-kit

immunohistochemistry x1000).

Fig. (31) A Photomicrograph of a section in rat vas| 53
deferens of group (A) showing adventitia with
C-kit positive immunoreaction in oval shaped
mast cells around blood vessels (arrow) and
spindle shaped (ICLC) (arrow heads)
(c-kit immunohistochemistry x1000).

Fig. (32) A Photomicrograph of a section in rat vas| 53
deferens of group (B) showing adventitia with
C-kit positive immunoreactions in rounded
shaped mast cells (arrows) and spindle shaped
cells (ICLC) (arrow  head) (c-kit

immunohistochemistry x1000).

X




= ist of Grigures 2

Fig. No.

Title

Page

Fig. (33)

A Photomicrograph of a section in rat vas
deferens of subgroup (C4) showing musclosa
with C-kit positive immunoreactions in rounded
shaped mast cells (arrow) and spindle shaped
cells (ICLC) (arrow  head) (c-kit

immunohistochemistry x1000).

54

Fig. (34)

A photomicrograph of a section in rat vas
deferens of group (A) showing lamina propria
with c-kit positive immunoreactions in spindle

shaped cells (ICLC) (arrow heads) (c-kit

immunohistochemistry x1000).

54

Fig. (35)

A photomicrograph of a section in rat vas
deferens of group (A) showing C-kit positive
immunoreactions in spindle shape branched
cells (ICLC) between smooth muscle fibers

(c-kit immunohistochemistry x1000).

55
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Histogram (1) Comparison between the mean area percent | 56
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of group

A (control group)

Histogram (2) Comparison between the mean area percent | 57
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of group

B (Ischemia group)

Histogram (3) Comparison between the mean area percent | 58
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of

subgroup C1

Histogram (4) Comparison between the mean area percent | 59
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of

subgroup C2

Histogram (5) Comparison between the mean area percent | 60
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of

subgroup C3

Histogram (6) Comparison between the mean area percent | 61
of c-kit positive ICLC in the lamina propria
and musculosa of the vas deferens of

subgroup C4

Histogram (7) Comparison between the mean area percent | 62
of c-kit positive ICLC in the lamina propria

of the vas deferens of all studies group
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Histogram (8) Comparison between the mean area percent | 63

of c-kit positive ICLC in the musculosa of

the vas deferens of all studies group
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