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Abstract:  

The ulcerative colitis (UC) is an inflammatory bowel illness which causes persistent 

inflammation of the colon's innermost layers. A prominent characteristic of ulcerative colitis 

(UC) is the stool's blood and mucous contents. This study determined to investigate the 

effects of white vinegar (WV) on colon tissues in rats. Two groups of twenty rats were 

created; the primary group was a control, healthy group, and the WV was administered to the 

second group at a dose of [1 ml/kg (5%)] via orally gavage for a period of two weeks. 

Findings revealed the emergence of histopathological alterations like mucosal erosions, 

ulceration, loss of normal architecture, mucosal atrophy, and hemorrhage; numerous crypts 

have inflammatory cells that entered them, blood vessels are dilated and oedema, the serosa is 

destroyed, which demonstrates the devastation of the mucosal lining destruction with goblet 

cell hyperplasia, focal necrosis of epithelium with demolished connective tissues, 

accumulation of inflammatory cells in the mucosa, lamina propria, and muscularis mucosa, as 

well as submucosal oedema when compared with the control rats. The PAS-reaction 

histochemical analysis showed that the treated rats had lower levels of carbohydrates than the 

control animals. The findings of the study demonstrated that white vinegar was a dangerous 

substance linked to histological alterations that resulted in acute ulcerative colitis when used 

daily for two weeks. 
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 :الخلاصة

( ْٕ يشض انرٓاتً فً الأيعاء ٌسثة انرٓاتًا يسرًشًا فً انطثقاخ انعًٍقح نهقٕنٌٕ. ٔيٍ UCانرٓاب انقٕنٌٕ انرقشحً )

انرقشحً ْٕ ٔجٕد دو ٔيحرٌٕاخ يخاغٍح فً انثشاص. كاٌ انغشض يٍ ْزِ انذساسح ْٕ انسًاخ انثاسصج لانرٓاب انقٕنٌٕ 

دساسح ذؤثٍشاخ انخم الأتٍط عهى أَسجح انقٕنٌٕ فً انجشراٌ انثٍعاء. ذى إَشاء يجًٕعرٍٍ يٍ عششٌٍ جشر؛ كاَد 

%( 5يم/كجى ) 1جشعح ] انًجًٕعح الأٔنى عثاسج عٍ يجًٕعح ظاتطح ذرًرع تصحح جٍذج، ٔذى إعطاء انًجًٕعح انثاٍَح

]يٍ انخم الأتٍط عٍ غشٌق انرجشٌع تانفى نًذج أسثٕعٍٍ. كشفد انُرائج عٍ ظٕٓس ذغٍشاخ َسٍجٍح يشظٍح يثم: انرآكلاخ 

انًخاغٍح، انرقشحاخ، فقذاٌ انثٍُح انطثٍعٍح، ظًٕس انغشاء انًخاغً، انُضف، ذسهم انعذٌذ يٍ انخلاٌا انرٓاتٍح، ذٕسع 

ٕريح، ذهف انطثقح انًصهٍح، يًا ٌذل عهى دياس أَسجح تطاَح انغشاء انًخاغً، ٔكزنك ٔجٕد ذقشح فً الأٔعٍح انذيٌٕح ٔان

يُرصف انغشاء انًخاغً ٔانصفٍحح انخاصح، أٌعا ظٕٓس ذقشح أعًق يع َخش ظٓاسي تؤسي ٔتذاٌح َخش يع ذذيٍش فً 

كزنك انغشاء انًخاغً انععهً ٔانٕريح ذحد الأَسجح انعايح، ٔذجًع انخلاٌا الانرٓاتٍح يع ذعخى انخلاٌا انكؤسٍح، ٔ

انًخاغٍح يع ذٕسع ٔاحرقاٌ الأٔعٍح انذيٌٕح تانًقاسَح يع انجشراٌ انعاتطح. أظٓش انرحهٍم انكًٍٍائً انُسٍجً نرفاعم 

صثغح حًط شٍف انذٔسي أٌ انجشراٌ انًعايهح تانخم الأتٍط نذٌٓا يسرٌٕاخ أقم يٍ انكشتٍْٕذساخ يقاسَح تانحٍٕاَاخ 

اتطح. أظٓشخ َرائج ْزِ انذساسح أٌ انخم الأتٍط يادج خطٍشج يشذثطح تانرغٍشاخ انُسٍجٍح انرً أدخ إنى انرٓاب انع

 انقٕنٌٕ انرقشحً انحاد عُذ اسرخذايّ تشكم ٌٕيً نًذج أسثٕعٍٍ.

 انُسٍجٍح، خم أتٍط، انجشراٌ  الإيشاظٍحانرٓاب انقٕنٌٕ انرقشحً،  :المفتاحيةالكلمات 

1. Introduction: 

Ulcerative colitis (UC) is one of the forms of inflammatory bowel disease (IBD) and 

affects mostly the colon and rectum. It is a lingering, recurring, and advanced disease, and no 

action to date would lead to perpetual therapy. Its commonness has increased in most areas of 

the world [1]. Among the pathogenic features of UC are increased making of reactive oxygen 

species (ROS), impaired mucosal integrity, inflammatory cells penetrating the mucosa, and 

decreased antioxidant capacity of the colon. Furthermore, nuclear factor kappa B (NF-κB) 

reliant on proinflammatory mediators such as interleukin 6 and tumor necrosis factor-alpha 
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(TNF-α) is expressed downstream [2, 3]. UC is the term for a recurrent colon infection that 

has symptoms such as nausea, vomiting, diarrhea, and stomach pain [4], ulcers, reduction in 

body mass, an increase in colon weight, blood in the stool, intestinal wall thickening, 

decreased mucus production, and inflammation that are commonly observed in this condition 

[5]. Moreover, in UC the rectum may also be affected by the large intestine-specific structural 

alterations and inflammatory response [6]. Besides, the etiology of UC has been frequently 

linked to decreased antioxidant capacity and elevated generation of free radicals, including 

ROS [5]. Whereas lipid peroxidation (LPO), brought on by an excess of ROS, might impair 

cellular antioxidant capability and eventually result in visible inflammation of the colon [7]. 

Moreover, the high generation of free radicals results in severe oxidative stress (OS), which 

damages the cell and its membrane [8].  Additionally, the production of ROS, such as 

hydrogen peroxide, hydroxyl radicals, and superoxide anion, can lead to tissue damage and 

LPO, particularly in membranes [9]. 

The unstable biological acid that defines the product as vinegar is called white vinegar 

(WA). It ranges between around 3 and 10% of the acetic acid concentration and is answerable 

for the strong, acrid smell of different kinds of vinegar [10]. Furthermore, ingesting WA can 

cause corrosive harm to the upper gastrointestinal system in certain areas [11]. In addition, the 

WA causes deep, circular stomach and duodenal ulcers [12]. Likewise, [13] shows that WV 

affects the gastrointestinal mucosa in rats by causing damage and ulcers. This work 

determines to examine the effects of WV on colon tissues in albino rats. 

2. Material and Methods: 

2.1.  Chemicals: White vinegar (WV) was acquired from Omar Al-Mukhtar University, 

where it was prepared at the Al-Mukhtar Research Center from acetic acid (CH3COOH). For 

two weeks, rats were garaged with 1 ml/kg/b.w./day of white vinegar, where rats were 

administered 5% of WV, as per [8, 13]. 

2.2 Animals: Rattus norvegicus albino rats in good health, weighing between 180 and 225 

g on average, were employed. Rats were attained from the Zoology Department's Animal 

House at the University of Omar Al-Mukhtar's Faculty of Science in El-Beida, Libya. To 

ensure that there were no issues throughout the experiment, all rats were given a three-week 

lead time to become used to the lab environment. They were kept at room temperature in 

cages. Rats were given a lab diet and unlimited access to fresh water each day. 

2.3 Experimental design: 

Twenty albino rats, all female, were used. Before the experimental procedures, all rats 

were given water at their discretion and kept free from food for a whole day. They were then 
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randomly assigned to two groups (n = 10): For a period of two weeks, distilled water was 

administered orally to normal control rats, while WV (5%) was administered orally to treated 

rats via gavage at a rate of 1 ml/kg/b. w./day. Following the end of the treatment session, each 

rat was fasted for a full day. The colon was removed after the animals were sacrificed. 

2.4 Histological and histochemical investigations: 

Following a normal saline wash, colon samples were fixed in buffered formalin (10%) for 

general histological examination using Hematoxylin and Eosin stain [14]. Periodic acid 

Schiff's reaction (PAS) stain for carbohydrates was used histochemical [15]. 

3. Results:  

The colon tissues in the control rats' slice displayed the typical mucosal layers (the mucosa, 

submucosa, muscularis externa, and serosa) as well as the typical histological structure in 

Figure 1, while, the histological alterations are displayed in Figure 2, the rats treated with 5% 

WA showed mucosal erosions, ulceration, loss of normal architecture, and mucosal atrophy. 

The mucosa is also haemorrhage, numerous crypts have inflammatory cells entering them, 

blood vessels are dilated and oedema, and the serosa is destroyed. In addition, Figures 3&4 

demonstrate the devastation of the mucosal lining, the ulceration at the midpoint of the 

mucosa, the lamina propria, deeper ulceration with focalized epithelial necrosis, and the 

beginning of necrosis with the destruction of connective tissues and aggregation of 

inflammatory cells with goblet cell hyperplasia, and the muscularis mucosa and submucosal 

oedema with dilatation and vascular congestion. 

The control colon tissues exhibited a strong positive response in the PAS-reacted in the goblet 

cells and the muscularis mucosa, as well as a high increase in PAS reactive in their tissues Figure 

5. In contrast to the control group, rats administered with 5% WA demonstrated a noteworthy 

reduction in the PAS reactive carbohydrate content of goblet cells, muscularis mucosa, and 

surface cells, as shown in Figure 6. Where the extracellular mucus and the mucous layer both 

had a decrease in color reactivity and did not display the magenta PAS stain type, reflecting 

the harmful effects of WV. 

 

Figure 1: The control rat's colon tissue showing, 

normal histological structure, and normal mucosal 

layers (Mucosa, Submucosa, Muscularis externa & 

serosa) (H& E stain, X100). 

 

Figure 2: The rat's colon tissue treated with WA 5% showing, 

ulcerations, erosions, and atrophy of the mucosa (long 

arrows). The mucosa is also haemorrhage (head arrows), and 

certain crypts have inflammatory cells entering them (short 
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arrow), dilated blood vessels with oedema "wall thickening" 

(star), and destruction of the serosa (H& E stain, X100). 
 

 

Figure 3: The rat's colon tissue treated with WV 5% 

showing, destruction of the mucosal lining, deeper 

ulceration with the onset of necrosis, and focal necrosis of 

epithelium (long arrow) with demolished connective 

tissues with aggregation of inflammatory cells infiltration 

in the mucosa, lamina propria with goblet cell hyperplasia 

(stars), ulceration at the mid part of the mucosa (short 

arrow), vacuolated or lightly stain cytoplasm (thick 

arrows), and the muscularis mucosa and submucosal 

oedema (head arrow) (H& E stain, X400). 

 

Figure 4: The rat's colon tissue treated with WV 5% 

showing, inflammatory infiltration cells in the mucosa 

and lamina propria (arrows), submucosal oedema (thick 

arrows) with dilatation and vascular congestion (head 

arrow) (H& E stain, X400). 

 

Figure 5: PAS-reacted colon tissue of control rats 

demonstrating a strong positive response (PAS stain, 

X400). 

 

Figure 6: PAS-reacted colon tissue of rats treated with 

WV 5% demonstrating a drop in PAS reactive material 

(PAS stain, X200). 

4. Discussion: 
The findings of the current study illustrated histological alterations in rats given WV (5%) 

for two weeks including mucosal lining destruction with goblet cell hyperplasia, focal 

necrosis of epithelium with demolished connective tissues, accumulation of inflammatory 

cells in the mucosa, lamina propria, and muscularis mucosa, as well as submucosal oedema. 

Deeper ulcerations with necrosis onset are also included. Furthermore, in comparison to the 

control rats, there was blood vessel congestion, along with signs of damage such as 

vacuolated or faintly stained cytoplasm which is in arrangement with [6], who discovered that 

the treated rats by WV revealed chemical damage to the mucosal epithelium in colon tissues. 

Also, they said that the damage by WV is associated with epithelial necrosis and oedema that 

penetrates the gut mucosal layers. Furthermore, [16] showed that in UC, the grade of 

inflammation designates the participation of numerous layers, counting the mucosa, 

submucosa, and the whole thickness of the colon barrier, and the harshness of inflammation 

shows the penetration of inflammatory cells. Also, [1] showed that the damage to the colon 
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caused by WV includes bleeding, reddening, and ulcers. Additionally, in injured UC, the WV 

stimulates or degrades the mucosa, increasing the synthesis of several leukotrienes, 

prostaglandins, and thromboxanes [6]. On the other hand, necrosis, hyperplasia in goblet cells, 

oedema, and inflammatory cell penetration, according to [17], demonstrated a considerable 

rise in colon weight and wall thickness. Moreover, WV treatment resulted in significant 

reductions in colonic and serum malondialdehyde levels as well as glutathione levels, 

indicating a rise in OS by damage in agreement with [3]. By producing cytotoxic ROS, TNF-

α also triggers the synthesis of additional biological mediators, proteases, and 

proinflammatory indicators. These processes are principal to the penetration and chemotaxis 

of ulceration, inflammatory cells, and haemorrhage [18, 19]. Furthermore, NF-κB contributes 

significantly to UC by stimulating the inflammatory mucosae to produce inflammatory 

mediators including cyclooxygenase-2 [20]. Free radicals produced by OS increase 

inflammatory intermediaries and harm colonic mucosa [21]. Similarly, WV results in the 

breach of the colonic barrier, the permeation of leukocytes into the injured zone, the creation 

of inflammatory penetration like cytokines and metabolites of arachidonic acid, and the 

generation of ROS, that causes oxidative injury [4]. Consequently, the augmentation of 

colonic secretions, and contribution to a diversity of digestive ailments, like IBD, are among 

the pathophysiological changes of WV materials. 

On the other hand, the findings demonstrated a significant drop in the PAS-responsive 

mucosal carbohydrate levels of goblet cells, surface cells, and the muscularis mucosa in rats 

given a 5% WA treatment in contrast to the control rats. These results were consistent with 

[22, 13], who found that WV-induced ulcers were linked to a reduction in PAS-response in 

mucosal cells as an effect of WV's destructive result on mucus cells or extreme OS. This 

reduction in collagen fiber statement and TNF-α expression at the site of damage may be the 

cause of these findings. Also, a decline in the goblet cells in the WA rats may be the cause of 

a drop in PAS-responsive mucosal carbohydrate gratified in colon tissues in the WA rats. 

Thus, the majority of the cells were either depleted or had little mucus. 

5. Conclusion: 

The results of this investigation presented that white vinegar was a hazardous chemical 

related to the histological variations that produced acute ulcerative colitis when used daily for 

two weeks in rats.  
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