Jua gall daaly
sl lall 41

My b Aaaunall 5ol & gl 80l as
dod) T s Jﬁﬁié‘.@-ﬁhﬁub Ol
Ao lia A A3iliaS g Al duda pa

s a2 (s a2

iteaba Al
Ay hanll lal a¥) / (s bl lal)

il iy
Sl a8 el ¥

Jeaal a8 U ana g

aYovy FREYY



dallall

dualla]l

bl 8 Alall dpaa¥) 3 Jiliaall (e 33 Lelisan g - soal) see st Dl

Sl I dsa s g sall 7 e saleY ) 138 Jladl lle adiay Sua ¢ Jaall
oz gl Cisall 8 Chaa 13 Ly s daad s g sadl A3l 334D e alSl Pl (e
oailadll e slaeYl DA (e Whia s 7 soad) e st ) dud ) oda b
0S5 A1) Ayl il e s e Shaad e sl oLl Agland Al
5 ( Tumor Necrosis Factor alpha Ll —a, ol a5 Jale cInterleukin-6 (wiludl
Cluster of Differentiation il asal aay & Tiaiall i lgailV) LAY & j5e

s s 7 ooal see il 3ai Alle o Hh5e a5 (CD68 «CD15)

z oo <iaal ¥ gonall Aal clie e T35a 39 e A il sda <y al

&b Leain g de gana IS0 Auie 3l 5 5idl o Lialil aey lipall 3l A3 ()3 al) als 8 Adad

Adg ) A el aladt Ll el il pandll (i el %10 oA Cplle ) 6l

— Glall aea @il (e ldl oaill el pandl ¢ sV 5 (b gilasgl)

alae (g oz jall Slaal 50 4883360 5180 560 530 am Ay gl 7 5l aslas

22 383360 5180 560 530 m 7 ssadl dall lie cal Aygall e 25l
(z o> O ala) 3okl e clie ae sl

3 I Jaal da 8 4l = g sal elaal pm el il pasdl L

dse e Al Aygaddl Ao V) ki g g QEAY)s Gl 8 i dledl) Alaid

Neutrophils < all #L 58 5L calia Al dulaly) WA dlaiul e Siiad o= jall

we e 30 dgdal) vie S el # Ll e Jas ol Cus Macrophages dseald) LA
£ sl e e i 360 Wil ia 60 AN i S JS5 Ll ¢ sl
= (s 180 A88all amy Aaial 55 ) gay Anaalll LAY ~ LS ) 2y Jas ) Lasd o2y gual
Cpeall Lagd Ay gall = goal) jee e 360 A8Ea B (5 g Jleb I daail iz 5 5l
e Simb (g a0 G 25 ol gl L £ ssal b Ayl Al

Tl e 0042883 180 5 22y Autolysis S Jlaill cladle 4daadle



dallall

-

— 0o Bmall WA~ ) pay M celiall sl Slel pasdl La L
4383360 samy 7 s ) Ao sane Cagds Al 5 ) see e 30 48B3 TS 60
Cosbad a5 (g0 (o 08 3l LA LS Wl ) 45l 7 5 2l see (e
L Ayl = 5 adl jee (00 180 530 48l (e JS (8 4ail yal) LAY ds 0S5
6 o 0f il Anaald) WA AL ) ey (e el il lasSD) (asdl) L
A58a) g aLa YL o Tan ALB daely Sy Ay gall = 55ad e (e 30 48 268
ool ee (50 360 daga b 2 Ui M (s sine el I Jesiy 252l see 0 180
208 (52— 515 (53 w0 IS O Bl LAY AL ) aaad Tk 5 cdysaal)
& sl eda o sVl S gl ez s all aselaal A3l < i) aen
Al e s sadl e sl 2 s sadl aaas

O Al Al eliall sl Slasl and) Al S elld e s e
Gl (B agie pnell ay ol (bl ol jas dale 5 60 AV AplelY) Gila Sl
G—e 30 A88al 3 Auleil) il sl OIS (e puat Jof Jan sl Lad oz g paadl e sl
de 41k alg 180 dadall vie clapugll oda (e Huatll o ) Ll cdygaadl = g 5all jee
pos— Ad dale 5 6= 0SSl V) e pam ol Lad Ay gaall 2 g el e 5e 360 Ai8
zo—al Sz al Glsa (e sl Ghalial 8 Tas diaidie 5ol agic e o W)
Apsall e ooallydas aall e Clualls 45l

e s s 7 soal sae daat b aldeY) YL 48 Al oda Caniiid
A Bl Al LD # Ll A e slaie WL @l ¢ el il Ganil
i S gl =5l Tage Lo T i3 20 A 7 ad) 8 dpealdl LIATI 5 Y2l
S (il gl a5 Jale 5 60l i Al illag gl e slie Y (e
el a il Ll (anidll Aadiuly CD68 (CD15 dulgly) WAl & jise

L@*}C})ﬂ‘ﬁ*ﬂ LG_A\JA:\.HJ‘}Q‘_).JJBAM bMd.c):\.\a:\j\ Ql.}}lu.nucc_i.ﬁasu



University of Mosul

College of Veterinary Medicine RS

Evaluation of biological changes in rat skin
wounds and its use in wound age
estimation: Histopathological and

immunohistochemical study

Mohammed Adnan Mohammed Saleh

M.Sc. / Thesis
Veterinary Medicine / Veterinary Pathology

Supervised by

Assist. Prof. Dr. Waseem Hanna Karoomi Al-Jameel

2022 A.D. 1444 A.H.



Abstract

Abstract

Determination of wound age and vitality is a critical problem in
forensic medicine, where specialists rely on it to return to the crime scene
and find the offender by identifying the time period of the wounds and
determining their vitality if they occur before or after death. In this study,
we planned to assess the histopathological changes in the experimental
incisional wounds along the different periods of time related with ante-
mortem or post-mortem times during the first minutes and hours. In
addition, to find out the correlation between the degree of expression of
inflammatory cells markers (CD15, CD68) and inflammatory mediators
marker (IL-6, TNF-a) and the times of wounds in ante-mortem and post-

mortem in rats.

Thirty-nine rats wound skin biopsies were studied.. Linear wounds
were inflicted on the rats' skin, and samples were obtained after each
group's time period expired and maintained in the 10% Neutral Buffered
Formalin for histopathological evaluation and immunohistochemical
examination. samples were taken in ante-mortem groups at the ages of
30, 60, 180, and 360 min and in post-mortem groups within 30, 60, 180,

and 360 min with control samples (unwounded group)

The histopathological examination of the wound groups prior to
death revealed vital reactions such as bleeding, congestion, and expansion
of the diameter of blood vessels near the wound site. For the ante-mortem
wounds in all time intervals examined, the number of neutrophil and
macrophage in the wound was shown. neutrophil appeared at 30 min and
sharply increased from 60 min until 360 minutes of the wound. In
addition, there was an increased in macrophages from 180 min after the
wound. The histopathological changes in wounds after death were
restricted to hemorrhage, with symptoms of autolysis shown 180 minutes

beyond the wounds' lifetime.
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Immunohistochemical results showed that the number of stained
cells with CD15 were significantly expressed in all time intervals of ante-
mortem compare with post-mortem wounds. CD15-positive neutrophils
were expressed in ante-mortem wound with a minimum interval time of
30 min. In addition, the ratio of CD15-positive neutrophils after 360 min
from injury considerably exceeded those after 30 and 180 min from
injury. Immunohistochemical results showed that the number of CD68-
positive macrophages began at 30 minutes in ante-mortem wound, but
very few began to increase at 180 minutes and reached the highest level
at 360 minutes. Because the negative expression of CD15 and CD68 in
all post-mortem groups, they could be a marker for comparing between

the ant-mortem and post-mortem wounds.

Furthermore, the Immunoreactive findings of the current study
showed that inflammatory mediators (IL-6 and TNF-a) were not
expressed in unwounded skin samples and the periods after the induction
wound produced an increase in the expression area of both markers. The
earliest expression of both inflammatory mediators was noticed in 30 min
ante-mortem wound time whereas the reactivity increased at 180 min and
peaked at 360min. In this study, the expression of IL-6 and TNF-a were
negative or low in areas far from wound margin in ante-mortem wounds,

unwounded specimens and the post-mortem wounds.

This study suggests that it is feasible to use histopathological
examination to estimate the age and vitality of the wound based on the
appearance of inflammatory cells in the wound, which is an essential
biomarker of vital wounds. In addition, immunohistochemical testing
may be used to identify the levels of expression of inflammatory
mediators and inflammatory cell markers, which can then be used to

estimate the age and vitality of the wounds.



