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ABSTRACT

Aging is considered a natural process that presents various alterations in behavioral ,physiological and
neurochemical processes. The aim of this study was to evaluate the effect of aging onthe histology of theileum
and heart of albino rats. Fifteen male albino rats were used. Group A included 5 rats of 2 months and groups B
and C included 5 animals each and were continued to live up to the age of 6 and 12 months, respectively. At time of
sacrifice all the animals were weighted , anaesthetized , then the ileum and heart were dissected out and specimens
were processed for histological examination. Normal histological structure of heart and ileum were recorded in rats
aged 2 months. The most prominent histological changes in heart of 6 and 12 months aged rats were congestion in
coronary vein in comparison with congestion in the blood vessels in the ileum of rats with the same age which
reached all layers of ileum in addition to disintegration of muscle fibers in muscularis. In conclusion, the results of
the current study revealed that age related histological changes involved the heart and ileum, and at age 12
months the histological changes were more and obvious.
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INTRODUCTION

Aging is the natural phenomenon, which is the psecef growing old and is usually defined as thedgah
biological impairment of normal function which hdsect impact on the functional ability of organsdaon the
biological systems. These irreversible series aingies inevitably end in death. Evidence showspghgsiological
brain senescence, including declining cognitive avador skills, is a significant socioeconomic pexrblthat affects
life quality of aged people (Hedden et al , 200Bhenomenon of aging leads to changes in the bia@ s
vasculature, and cognition, therefore as age isesedahe brain shrinks and changes occur from thel lef
molecules to morphology (Peters , 2006 ; Dorkd eP809 ).

Dysfunctions of the gastrointestinal (Gl) systengluding dysphagia, constipation, diarrhea, anialste bowel
syndrome are more common complaints of the eldafade, 2002) It was estimated that certain changes occur in
the gastrointestinal structure and function suchieglsiction in gastric emptying time, and of bothgiuency and
amplitude of the peristaltic wave in old age (Cow2000 ; Sixabela et al , 2011 ; Iribhogbe et2011 ). The
functional impairments of the aging gut suggeat tharticular subpopulations of myenteric neuroms tme more
vulnerable than others. Loss of motility may inwhintrinsic excitatory cholinergic neuro(@owen ,2000
Mohamed et al , 2009 ; Iweala and Obidoa, 201Calev et al , 2011 )

Some researchers believe tlaging is mainly a condition of insulin-like growflactors deficiency, in which
mitochondrial dysfunction is one of the most rel@vandpoint as an intracellular source of free aaldi
perpetuating oxidative cellular damage and cauaifig depletion (Melling and Nylen, 1996 ; Garcianfr@ndez et
al, 2008 ; Puche et al, 2008 ; Castilla-Cortata,e2011). Reports have shown that various cognfierformances
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declined in aging that include processing speedlth8use , 1996 ) and episodic memory (Backmar, €000).
Declining cognitive functions in aging is a complpsocess that starts to become obvious during midde in
humans (35-65 years old) and rats (12—24 months enldn in the absence of any neurodegenerativeastise
(Kluger et al, 1997 ; Cox et al, 2008). This stuehs carried out to evaluate the effect of agiomgthe histology of
the ileum and heart of male albino rats.

MATERIALS AND METHODS

Fifteen healthy male albino rataere obtained and housed in thaimal House of Department of Histological
Sciences-Faculty of Medicine, University of Jorddaring January-October 2011 . The experiment viasned to
last for 10 months. Rats were allowed the Ad litmitAL) diet regime and subdivided into:

Group A: Included 5 animals at the age of 2 months .
Group B: Included 5 animals , which were continued to tiv¢he age of 6 months.
Group C: Included 5 animals , which were continued to liwghe age of 12 months.

The animals were caged separately in plastic cafjfesopen access to tap water and cubes of stamddemt diet
during the whole session of experiments. The roamperature was maintained at 23 + 2 °C. Befordistareach
experimental session, rats were accustomed toustiandling procedures in order to avoid any steéfest. The
familiarization was performed in order to nullifiget psychological affliction of the environment. sd| rats body
weight was recorded . The study was approved éyrtitutional Review Board of the University airdan.

At the end of the experiment, the animals wereieed at the appropriate age . major organs sschleum and
heart were immediately taken from each anima&mall pieces of the ileum and heart were fixed 10%
formalin and processed using a standard histcdbgirocedure. Sections of Bn. thickness were stained with
hematoxyline and eosin. The tissue sections veme ¢valuated for histological changes under E&swdompound
light microscope and photomicrographs were takémgusodak digital camera 10.3 mega pixels .

Figure 1: Transverse section of ileum of rat aged gonths. M: muscularis mucosa. 400X. (H&E stain)

RESULTS

The mean weight of the rats increased graduedinfl1l5 + 10 g atthe age of 2 month to 2605 g at the
age of 6 months and to 3&®0 g at the age of 12 months .

Light microscopic examination of the ileum ratstla¢ age of 2 months stained by H&E showed thesidak
normal histological structure of ileum (Fig. 1 &.2pn the other hand , sever inflammation was resrih

submucosa in rats aged 6 months (Fig. 3). At agmdths the histological changes were recorded iayers of

the ileum. The muscle fibers in muscularis were oompact to each other in different areas indicatin
disintegration condition there as shown in (Fig.l4)sub mucosa apparent increase in blood vessesecorded
(Fig. 5) and sever congestion in the blood vessatsalso seen (Fig. 6).
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Normal histological structure of heart was recoritedats aged 2 months (Fig. 7 & 8). The histolagichanges
began later on and congestion in coronary veihénhieart of rats aged 6 months was obvious as sho(fig.9) as
well as in rats of 12 months age (Fig.10). Alsagestion in blood vessels (Fig. 11) was a promichange at12
months age .

Figure 2: Transverse section of ileum of rat aged months. V: villus,— the core of the villus. 400X. (H&E stain)

Figure 3: Transverse section of ileum of rat aged fonths. — sever inflamatinon in submucosa. Note the prescaof muscularis
mucosa (M) 400X. (H&E stain).

Figure 4: Transverse section of ileum of rat aged2Lmonths. — smooth muscle fibers of muscularis externa showedisintegration.
400X. (H&E stain).
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Figure 5: Transverse section of ileum of rat aged2Lmonths. —apparent increase in blood vessels in submucosa.020 (H&E stain).

E

Figure 6: Transverse section of ileum of rat aged2lmonths. — sever congestion in the blood vessels. 400X. (H&Eain).

Figure 7: Longitudinal section of heart of rat aged2 months. Normal histological structure of cardiaanuscle. 400X. (H&E stain)
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Figure 8: Transverse section of heart of rat aged thonths. Normal histological structure of cardiac nuscle. 400X. (H&E stain)

Figure 9: Longitudinal section of heart of rat agedé months.— congestion in coronary vein. 400X. (H&E stain)

Figure 10: Longitudinal section of heart of rat age 12 months. — congestion of coronary vessel . 400X. (H&E stain)

DISCUSSION

Aging is one of the major aspects of human life had both positive and negative effects on funeliailities of
the human being as well as animals. Aging is a g®®cthat presents various alterations in behavipral
physiological, and neurochemical processes (He@éti@h 2004 ; Peters , 2006 ; Stevens and Lowe ,20053h W
aging a number of processes are affected such a®mgelearning and other cognitive abilities suah thought
process, abilities to activate and focus attentibis also reported that cognitive impairment adents, like other
species is a consequence of advancing chronologgel Various reports have shown that as compargdung
rats, aged rats perform worse on a broad rangeaohing and memory tasks (Okuda et28I04 ; Peremans et al,
2002 ; Barnes , 1990). A recent study show thatl ages exhibited a significant impairment of lomgrh memory.
While cognitive ability was also impaired in agedsr(Haider et al, 2011).
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Figure 11: Transverse section of heart of rat ageti2 months. — congestion of blood vessel . 400X. (H&E stain)

The aging process results in an accelerated dedfifienctional capacity, but the mechanisms beltiis decline
are unclear (Persson , 2002). The free radicalryhebaging proposes that mitochondrial productajrreactive
oxygen species causes an increase in cellular daméh age (Harman, 1998 ). This theory has gaisteong
support because it is consistent with many of tleegsses and degenerative diseases observed with(dgrman,
1998 ; Julian and Leeuwenburgh , 2004).

The most evident and well-understood age-relatéatisf on skeletal muscle and heart are loss of imusass (or
sarcopenia) and a significant hypertrophy, respelsti(Cheitlin, 2003 ; Narici et al, 2004 ; Ridzwaet al, 2002).
On the other hand, there are few studies concertiiageffects of aging on intestinal smooth musdiespite
recurring complaints of gastrointestinal motilitisarders and chronic functional constipation byeéld people (
Holt, 2003 ). Most studies focus mainly on the dysfions of intestinal mucosa absorption ( Drozdaves al,
2005 ; Woudstra and Thomson, 2002 ). Deleteriofecesf of aging on human, guinea pig, rat, and mintestine
have been associated with specific loss of chaiceneurons from the myentheric plexus, leadingntpaired
motility and muscular layer thickening ( Lofgrenadt 2002 ; Rosa et al, 2005) .

Studies in aged rodent models have shown thatdeftricular mass increases and individual ventaicahyocytes
are hypertrophied across various species. The totadber of ventricular myocytes decreases with ingde rat
heart, likely as a result of an increase in necratid apoptotic cell death. Contractile functioroabppears to
change with age in animal models (Hacker et al6200ibb et al, 2004 ; Fares and Howlett, 2009) .

A number of studies in rats and mice have examthedchanges in the morphology of the small intestiith
advancing age. Hohn et §l,978) observed that, in 30 month old rats, the asacof the duodenum and jejunum
appeared atrophic compared with the same areaeofstell intestine in 4 month old rats. Villi heightas
approximately 20% - 25% lower in the older rats paned with their younger counterparts. However,age-
related changes were observed in the ileum. Intiadgithey observed lower acid and alkaline photsgd®in aged
than young rats, which they attributed to a reducin enterocytes associated with atrophy in thiemotats . In
contrast, Moog (1977 ) observed taller villi in thmall intestine from 2 year old than 6 month oldenbut found
similar alkaline phosphatase-, maltase-, and saespscific activities in both age groups. Howewince the total
intestinal weight in the older mice was greatemtiva young animals, total enzyme activity was chdtd to be
higher in the older mice (Majumdar et al, 199T).their study, Raul et al, (1988 ) observed thmaal intestinal
mass and protein content were higher in 29 mordhrak than in their 3 and 12 month-old countegdnt addition,
villus height in the duodenum, jejunum, and proXiiteum were significantly lower in 12 and 29 morgh rats
than in 3 month old animals, whereas in the diggalm they were found to increase with advancing.édg
addition, specific activities of intestinal disaetitlases and aminopeptidase were also found tdgberhin aged
than in young rats , which could partly be due Iterad cellular maturation along the villi in theogimal small
intestine.

Other study by Holt et a(1985) observed a decrease in small intestinaldigdes in 27 month old rats compared
with 4 to 5 month-old rats, and have attributed i an increase in the proportion of relativelylitferentiated
villus epithelial cells in the older animals, whitdanslated into delayed enzyme expression. Suldyeld enzyme
expression could lead to impaired nutrient absorpivith aging, independent of any age-related giratchanges.
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Further, studies by Holt and Yeh, (1989 ) foundt ttiypt cell proliferation rates in all segmentstbé small
intestine were greater in 26 to 28 month old catmpared with their 4 to 5 month-old counterpaats] suggested
that this increase in cell production resulted fragreater number of crypt cells undergoing cefisithn.

CONCLUSION

Aging has a significant effect on histological stires of heart and ileum as well as on both behalvand
neurochemical aspects of life. From the currendlystiti is concluded that , as age advances in ratsjgnificant
histological changes involved the heart and ileurd at age 12 months the histological changes were mode
obvious.
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