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 Guinea pigs are excellent experimental subjects for 
physiological, toxicological and histological studies 
because of their rapid adaptability in laboratory situations 
in addition to their smaller body weight and size 
(Rowlands and Weir, 1974). Guinea pigs (Cavia porcellus) 
are small laboratory animals which constitutes a small 
suborder (Hystricomorphic) from the order Rodentia. This 
type of  rodent  was probably f i rs t  introduced 
approximately 400 years ago into Europe from South 
America (Wagner and Manning, 1976).

 Intestine has an important role to absorb the 
nutrients and provides protection against all the bacteria, 
viruses, toxins and different antigens present in the gut. 
The experimental animals like guinea pigs, mouse, rats, 
pigs and monkeys play an important role in human 
medicine since the anatomical structure of the organs of 
experimental animals is similar to anatomical structure of 
the organs of humans (Al-Sharoot, 2014). The small 
intestine of the guinea pig was observed as a musculo-
membranous tube extended from pylorus of the stomach to 
the ileo-caecal orifice. It was supported by the mesentery 
to the dorsal body wall (Raja et al., 2022). Large intestine 
of guinea pig started from the ileo-caecal orifice and ends 
in the anus (Raja et al., 2020).

 Scanning electron microscopic studies on the 
intestine gives a chance to observe the surface of the gut 
epithelium in three dimensions (Skrzepek et al., 2005). 
Scanning electron microscopic studies of small intestine 
shows the finger shaped structures which protrude 
markedly above the surface. The villi have several types of 
surface marking including the creases which runs in 
various directions around the villi (Carr et al.,1967). There 

is paucity of literature on the scanning electron 
microscopic study on the intestines of adult guinea pigs. 
Hence, the present research work is carried out to observe 
the three-dimensional aspect of theintestines in adult 
guinea pigs.

MATERIAL AND METHODS

 For conducting the experiment the institutional 
animal ethics committee of the Madras Veterinary College, 
TANUVAS, Chennai, India had permitted to the collection 
of the lab animals and handling as per ethical committee 
approval (Lr. No1467/DFAB/IAEC/2018 dated 13 July, 
2018). The methods were performed in accordance with 
guidelines of the IAEC of the TANUVAS, India. All the 
procedures were done in accordance with the Committee 
for the Purpose of Control and Supervision of Experiments 
on Animals (CPCSEA) norms (Pereira et al., 2004). The 
segments from the mid part of duodenum, jejunum, ileum, 
caecum and colon of adult (16-32 week-old) guinea pigs 
irrespective of sex were pre fixed in 2.5% glutraldehyde-
PBS at 4 ºC for two hours. The samples were washed in 
PBS and post-fixed in 2% Osmium tetroxide –PBS for 2 
hours. Then, the samples were washed and dehydrated 
through the grades of alcohol. The samples were mounted 
on the stubs and coated with gold by a sputter coater 
(Karahan et al., 2007). The Scanning electron microscopic 
images were observed by a Phenom Pro scanning electron 
microscope CATERS facility in Central Leather Research 
Institute, Chennai, India.

RESULTS AND DISCUSSION

 Scanning electron microscopic study of the 
duodenum of 16-32 week-old guinea pig revealed that 
shape and size of the villi were varied as earlier observed in 
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the small intestine by Marsh and Swift (1969) and 
Cormack (1987) in human beings, Skrzypek et al. (2005) 
in newborn pig and Chandan et al. (2017) and Gahlot and 
Kumar (2018a and b) in goats. Leaf shaped villi in the 
duodenum is in concurrence with the observations of 
Hassan and Moussa (2015), Chandan et al. (2017) and 
Gahlot and Kumar (2018a) in goats. Tall slender villi with 
narrow tips were also observed in present findings. Folded 
appearances of villi were frequently noticed. Simultaneously, 

short broad villi with blunt apex were also observed. Similar 
findings were given by Hassan and Moussa (2015) in 
goats. Villi were dense and crowdly packed in duodenum 
(Fig. 1). The surface view showed the honeycomb appearance 
and each honeycomb unit showed the openings of crypts 
(Fig. 2) as reported by Marsh and Swift (1969) in human, 
Hassan and Moussa (2015) and Gahlot and Kumar (2018b) 
in goats.

 In the present study, mucosal surface revealed very 

Fig. 1-10. (1) Scanning electron micrograph of duodenum of 16-32 week-old guinea pig showing crowded villi 
(V). with various shapes X260; (2) Scanning electronmicrograph of duodenum of 16-32 week-old guinea pig 
showing surface view of villi (V) showing the honeycomb appearance. X250; (3) Scanning electron 
micrograph of duodenum of 16-32 week-old guinea pig showing surface view of villi with mucosal secretions. 
E-Enterocytes G-Goblet cells MV-Microvilli Arrow-corrugations X1550; (4) Scanning electron micrograph of 
Jejunum of 16-32 week-old guinea pig showing tongue shaped broad base with blunt apex villi. (V-villi ) X860; 
(5) Scanning electron micrograph of jejunum of 16-32 week-old guinea pig showing villi blunt apex showing 
microvilli, corrugations (C) and goblet cells. G-Goblet cells MV-Microvilli X1750; (6) Scanning electron 
micrograph of ileum of 16-32 week-old guinea pig showing shape of villi with numerous corrugations. C-
Corrugations V-Villi X1750; (7) Scanning electron micrograph of caecum of 16-32 week-old guinea pig 
showing irregular mounds (M) and crevasses (C)X460; (8) Scanning electron micrograph of caecum of 16-32 
week-old guinea pig showing irregular mounds (M) X 350; (9) Scanning electron micrograph of colon of 16-32 
week-old guinea pig showing surface view of the mucosal folds (F) X800; (10) Scanning electron micrograph 
of colon of 16-32 week-old guinea pig showing mucosal folds (F)X265
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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 Guinea pigs are excellent experimental subjects for 
physiological, toxicological and histological studies 
because of their rapid adaptability in laboratory situations 
in addition to their smaller body weight and size 
(Rowlands and Weir, 1974). Guinea pigs (Cavia porcellus) 
are small laboratory animals which constitutes a small 
suborder (Hystricomorphic) from the order Rodentia. This 
type of  rodent  was probably f i rs t  introduced 
approximately 400 years ago into Europe from South 
America (Wagner and Manning, 1976).

 Intestine has an important role to absorb the 
nutrients and provides protection against all the bacteria, 
viruses, toxins and different antigens present in the gut. 
The experimental animals like guinea pigs, mouse, rats, 
pigs and monkeys play an important role in human 
medicine since the anatomical structure of the organs of 
experimental animals is similar to anatomical structure of 
the organs of humans (Al-Sharoot, 2014). The small 
intestine of the guinea pig was observed as a musculo-
membranous tube extended from pylorus of the stomach to 
the ileo-caecal orifice. It was supported by the mesentery 
to the dorsal body wall (Raja et al., 2022). Large intestine 
of guinea pig started from the ileo-caecal orifice and ends 
in the anus (Raja et al., 2020).

 Scanning electron microscopic studies on the 
intestine gives a chance to observe the surface of the gut 
epithelium in three dimensions (Skrzepek et al., 2005). 
Scanning electron microscopic studies of small intestine 
shows the finger shaped structures which protrude 
markedly above the surface. The villi have several types of 
surface marking including the creases which runs in 
various directions around the villi (Carr et al.,1967). There 

is paucity of literature on the scanning electron 
microscopic study on the intestines of adult guinea pigs. 
Hence, the present research work is carried out to observe 
the three-dimensional aspect of theintestines in adult 
guinea pigs.

MATERIAL AND METHODS

 For conducting the experiment the institutional 
animal ethics committee of the Madras Veterinary College, 
TANUVAS, Chennai, India had permitted to the collection 
of the lab animals and handling as per ethical committee 
approval (Lr. No1467/DFAB/IAEC/2018 dated 13 July, 
2018). The methods were performed in accordance with 
guidelines of the IAEC of the TANUVAS, India. All the 
procedures were done in accordance with the Committee 
for the Purpose of Control and Supervision of Experiments 
on Animals (CPCSEA) norms (Pereira et al., 2004). The 
segments from the mid part of duodenum, jejunum, ileum, 
caecum and colon of adult (16-32 week-old) guinea pigs 
irrespective of sex were pre fixed in 2.5% glutraldehyde-
PBS at 4 ºC for two hours. The samples were washed in 
PBS and post-fixed in 2% Osmium tetroxide –PBS for 2 
hours. Then, the samples were washed and dehydrated 
through the grades of alcohol. The samples were mounted 
on the stubs and coated with gold by a sputter coater 
(Karahan et al., 2007). The Scanning electron microscopic 
images were observed by a Phenom Pro scanning electron 
microscope CATERS facility in Central Leather Research 
Institute, Chennai, India.

RESULTS AND DISCUSSION

 Scanning electron microscopic study of the 
duodenum of 16-32 week-old guinea pig revealed that 
shape and size of the villi were varied as earlier observed in 
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shaped, respectively. Corrugations were observed on the all the segments of the small intestine. Surface topography of the caecum showed the 
irregular mounds and crevasses. However, in the colon they had many crowded folds with crypts.
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the small intestine by Marsh and Swift (1969) and 
Cormack (1987) in human beings, Skrzypek et al. (2005) 
in newborn pig and Chandan et al. (2017) and Gahlot and 
Kumar (2018a and b) in goats. Leaf shaped villi in the 
duodenum is in concurrence with the observations of 
Hassan and Moussa (2015), Chandan et al. (2017) and 
Gahlot and Kumar (2018a) in goats. Tall slender villi with 
narrow tips were also observed in present findings. Folded 
appearances of villi were frequently noticed. Simultaneously, 

short broad villi with blunt apex were also observed. Similar 
findings were given by Hassan and Moussa (2015) in 
goats. Villi were dense and crowdly packed in duodenum 
(Fig. 1). The surface view showed the honeycomb appearance 
and each honeycomb unit showed the openings of crypts 
(Fig. 2) as reported by Marsh and Swift (1969) in human, 
Hassan and Moussa (2015) and Gahlot and Kumar (2018b) 
in goats.

 In the present study, mucosal surface revealed very 

Fig. 1-10. (1) Scanning electron micrograph of duodenum of 16-32 week-old guinea pig showing crowded villi 
(V). with various shapes X260; (2) Scanning electronmicrograph of duodenum of 16-32 week-old guinea pig 
showing surface view of villi (V) showing the honeycomb appearance. X250; (3) Scanning electron 
micrograph of duodenum of 16-32 week-old guinea pig showing surface view of villi with mucosal secretions. 
E-Enterocytes G-Goblet cells MV-Microvilli Arrow-corrugations X1550; (4) Scanning electron micrograph of 
Jejunum of 16-32 week-old guinea pig showing tongue shaped broad base with blunt apex villi. (V-villi ) X860; 
(5) Scanning electron micrograph of jejunum of 16-32 week-old guinea pig showing villi blunt apex showing 
microvilli, corrugations (C) and goblet cells. G-Goblet cells MV-Microvilli X1750; (6) Scanning electron 
micrograph of ileum of 16-32 week-old guinea pig showing shape of villi with numerous corrugations. C-
Corrugations V-Villi X1750; (7) Scanning electron micrograph of caecum of 16-32 week-old guinea pig 
showing irregular mounds (M) and crevasses (C)X460; (8) Scanning electron micrograph of caecum of 16-32 
week-old guinea pig showing irregular mounds (M) X 350; (9) Scanning electron micrograph of colon of 16-32 
week-old guinea pig showing surface view of the mucosal folds (F) X800; (10) Scanning electron micrograph 
of colon of 16-32 week-old guinea pig showing mucosal folds (F)X265
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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faint corrugations as recorded in humans by Marsh and 
Swift (1969) and Cormack (1987) and in new born pigs by 
Skrzypek et al. (2005). Dense mat of microvilli could be 
observed on the surface of villi as earlier recorded by 
Gahlot and Kumar (2018a) in goats. Enterocytes and the 
goblet cells were seen on the villi surface (Fig. 3) as 
recorded by Cormack (1987) in human and Hassan and 
Moussa (2015) in goats.

 Scanning electron microscopic studies of the 
jejunum of guinea pigs of 16-32 week-old revealed that 
shape of the villi were tongue shaped with broad base and 
blunt apex (Fig. 4) as noted by Marsh and swift (1969) in 
human and Skrzypek et al. (2005) in new born pigs. Goblet 
cells were noticed as white pinheads on the villus surface 
between the enterocytes (Fig. 5) as recorded by Cormack 
(1987) in human small intestine. Microvilli were observed 
on the surface of villi as stated by Gahlot and Kumar 
(2018b) in goats.

 Scanning electron microscopic studies of the ileum 
revealed that shape of the villi was irregular leaf shape or 
tongue shaped with numerous corrugations which divided 
the mucosal surface into separate islands (Fig. 6). Similar 
findings observed by Skrzypek et al. (2005) in new born 
pigs, Hassan and Moussa (2015) and Gahlot and Kumar 
(2018a) in goats.

 Scanning electron microscopic studies of caecum of 
guinea pig revealed that surface topography consisted of 
irregular mounds and crevasses (Fig. 7). An irregular 
mound consisted of round contoured elevated ridges often 
forming loop configurations or circular profiles with 
central depressions (Fig. 8). Crypts of Lieberkuhn 
appeared as regularly arranged pores and goblet cells were 
found to be irregularly scattered on the caecal mucosa 
along with columnar cells of the caecum of guinea pigs as 
recorded by Kazuyuki (1980) in rats.

 Scanning electron microscopic studies of colon of 
guinea pig had many crowded folds with crypts. Surface 
views of the mucosal folds showed the crypt openings with 
mucous cells (Fig. 9 and 10). Openings were clearly visible 
with small depressions radial stings corresponding to 
scanty folds of colon. The openings were round or appeared 
as thin clefts as observed by Fabbrini et al. (1966) in 
human colon.

CONCLUSION

 The present work revealed the surface topography of 

the various parts of the intestine in adult guinea pigs. 
Corrugations were observed in the duodenum, jejunum 
and ileum as caecum showed the irregular moulds and 
colon shows the crowded folds with crypts.
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 Dermatitis is a condition that is very burdensome for 
dog owners to cope with as the causes can seldom be 
appreciated. This disease can pave the way for subsequent 
infections that can cause further complications and distress 
to the animals. Typically, canine dermatitis does not pose a 
life-threatening concern, although it can be quite 
intolerable. Treatment and control of the issue is still 
necessary to give the dog a happy, itch-free and a high 
quality of life. Skin disorders in dogs range from acute 
self-limiting ailments to chronic or long-term affairs that 
require lifelong treatment. Cold, heat, light, sunshine, and 
humidity are all climatic factors that influence the 
prevalence of skin diseases (Handa et al., 2001). Even 
though skin lesions are easily seen and can be closely 
examined, dermatology is still a challenging field of 
veterinary medicine. In the present scenario due to an 
increase in the pet population, global warming, additional 
ectoparasitic infestations etc. canine dermatologic 
problems are amongst the most frequently seen disorders 
in veterinary hospitals. No detailed research has been 
conducted in the past twenty years on canine dermatologic 
conditions in and around the Palam valley of Himachal 
Pradesh. To develop a strong comprehensive understanding 
of the situation in this scenario, the current research was 
conducted in which the prevalence and lesion distribution 

in various canine dermatological conditions was presented 
at the Veterinary Hospital of the College of Veterinary and 
Animal Sciences, Palampur.

MATERIALS AND METHODS

 A total of 2,671 dogs of different ages, sex, and breeds 
were presented at the Veterinary Hospital Small Animal 
Medicine OPD of DGCN, College of Veterinary and 
Animal Sciences, CSK Himachal Pradesh Krishi Vishwa 
Vidyalaya, Palampur (H.P.) over a period of 14 months 
w.e.f. February 2021 and April 2022. Dogs presented with 
dermatological conditions were screened for various skin 
affections using point-of-care diagnostic techniques such 
as wood’s lamp, acetate tape techniques, cytology of 
impression smears, superficial and deep skin scrapings as 
well as biopsy. Dogs suffering from dermatitis displayed 
varying nature of lesions including pruritus, alopecia, 
crusts, pustules, papules, macules, scales, erythema, 
alopecia, abscesses, ulcers, erosions, lichenification. 
Depending on the history and clinical appearance of the 
lesions, superficial or deep skin scrapings were taken using 
the techniques outlined by Soulsby (2012). Cytological 
samples (tape stripes, impressions from the moist surface 
lesions, PBS-dipped wet swabs from the dry lesions, and 
aspirates from the papules, pustules, and nodules) were 
stained (Giemsa), dried, and examined microscopically. 

ABSTRACT

 The present study was conducted to know the hospital occurrence, and nature of lesions in various skin affections seen in dogs in and around 
the Palam valley of Himachal Pradesh. Dogs suffering from various dermatological conditions were presented at the Department of Veterinary 
Medicine, DGCN College of Veterinary and Animal Sciences, CSK Himachal Pradesh Krishi Vishwavidyalaya, Palampur (H.P.) The dogs were 
screened for various skin affections using point-of-care diagnostic techniques such as superficial and deep skin scrapings, cytology of impression 
smears, as well as biopsy and were considered for the following study. A total of 2,671 canine cases w.e.f. February 2021 to April 2022 were 
presented, out of which 227 (8.40%) canines were diagnosed with different dermatological disorders. Bacterial dermatitis 78 (34.00%) was the most 
common diagnosed skin condition which showed Staphylococcus spp. as the most dominant bacterial infection. Demodicosis, fungal origin, flea 
infestation, and sarcoptic mange were other dermatological affections observed in this study. Another role was played by climate in ascertaining these 
maladies, a greater number of cases of dermatitis were reported during the monsoon season (46.69%). Specific breeds such as mongrel dogs (34.36%) 
showed higher susceptibility to skin afflictions, and it was noticed that sex of the species was significant too; males (75.33%) were found to be 
increasingly prone than females (24.66%), but this could also be due to an over presentation of male dogs. Most canines with differing dermatological 
disorders had pruritis (80.62%), followed by alopecia (75.33%) and erythema were all found as associated lesions. In the situation at present, skin 
problems in dogs are amongst the most prevalent disorders seen in veterinary hospitals. Therefore, it is required that definite strategies are established 
and further implemented in the controlling of canine dermatological disorders in the proposed study area.
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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