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ABSTRACT
Skin is the largest organ of the body and is known to protect the body from microbes, and helps in thermal 
regulation. It is divided into epidermis, dermis, and hypodermis. External factors could be due to dermal 
application of certain chemicals like hydroquinone and exposure to ultraviolet rays. The aim and objective of the 
study was to identify and detect the occurrence of any physical and histological skin changes caused by application 
of Elaeis Guineensis, Shea butter and hydroquinone based cream (Caro white) on a skin of guinea pigs. Nine (9) 
guinea pigs were used and were divided into 7 groups as such; control group, Caro white, Elaeis guineensis, Shea 
butter and combination of each one with the other for 30 days, 7 days a week applied morning and evening. 
Macroscopically, erythema, burnt skin and discoloration was seen on the skin of the guinea pigs that was applied 
with hydroquinone based cream. The red oil and Shea butter showed to have a rapid hair growth effect on the skin of 
the guinea pigs applied with the mixture. The guinea pigs that were applied with Shea butter showed to have clear 
skin. Microscopically Koilocytes, hyperplasia of the sweat glands, hyperplasia of the squamous epithelial cells, 
shrunken keratinized stratified squamous epithelial cells and proliferation of immature hair follicles were seen in 
the results of the guinea pigs. Conclusion the dermal use of hydroquinone, Elaeis guineensis and their combination 
has the potential to cause deleterious histological skin changes, while the dermal application of Shea butter has no 
deleterious effect but has the potential to cause histological skin changes as well.
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INTRODUCTION the fact that it reduces the production of melanin in the 
Skin is the largest organ of the body, with a total area of body. Studies have shown that hydroquinone can cause 
about 20 square feet. The skin protects the body from exogenous ochronosis, which is an uncommon disorder 
microbes, it regulates temperature, permit sensations of characterized by a clinical appearance of blue black or 
touch, heat, and cold. The skin has 3 layers, the gray blue pigmentation but histologically reflects as a 

3epidermis, the dermis, and hypodermis. The epidermis, yellow brown deposits in the dermis . A lot of side effect 
the outermost layer of skin, provides a waterproof has been said to be associated with the use of 
barrier and creates a skin tone. The dermis, beneath the hydroquinone such as: It causes dryness of the body, It 
epidermis, contains tough connective tissue, hair causes irritation to the body, It causes pruritus which is 
follicles, and sweat glands. The deeper subcutaneous an uncomfortable irritation to the skin that pushes one 
tissue (hypodermis) is made of fat and connective to scratch, It causes erythema which is redness of the 

1tissue . body in a particular area, It causes mild irritant contact 
dermatitis, constant and lengthy usage of hydroquinone 

 Skin defect associated with cream has been a common has been noticed to cause ochronosis, a blue-black 
4thing in the human race most especially with the female pigmentation with caviar-like papules on the skin .    

gender. Some creams have shown to create an uneven                                                                                       
tone on the skin, cause cancer, and other skin defect.  Dangers of hydroquinone has been discovered to be; 
Hydroquinone based cream has become a widespread Acute Toxicity: There has been at least one case report 
practice which represents the current social which suggested that dermal application of 

7.phenomenon due to the fact that depigmenting creams, hydroquinone might cause peripheral neuropathy  
lotions and emulsion are widely available as non- Elaeis guineensis which is widely and commonly 
prescription cosmetic preparations in many local known as red palm oil is known to contain Vitamin E, 

2market and shops .  Creams containing hydroquinone Vitamin K, lauric acid palmitic acid, myristic acid, 
has been said to have caused skin defect such as uneven Carotenoids, phytosterols and stearic. These content 
toning of the skin and making the skin vulnerable due to most especially vitamin E and palmitic acid have been 
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known to be an ingredient in many creams and soap.  separately on the shaved animals twice daily for 7 days 
Elaeis Guineensis which is a natural source of Vitamin per week and for duration of 30 days. Group III elaeis 
E (70–80% tocotrienol), is a potent natural antioxidant guineensis and caro white was applied topically on the 
that can be used in skin-care products. Its antioxidant shaved animals twice daily for 7days per week and for 

1 duration of 30 days.property protects skin from inflammation and aging . 
Group IV caro white and shea butter was topically Shea butter a well and commonly used cream in most 
applied on the shaved animals twice daily for 7 days per African homes is extracted from the kernel of the fruit 
week and for duration of 30 days. Group V, shea butter of the shea tree (Vitellaria paradoxa). Shea butter is 
was topically applied on the shaved animals twice daily known to have healing qualities due to the presence of 
for 7 days per week and for duration of 30 days. Group oleic, stearic, palmitic and linolenic acids. It is also 
VI Shea butter and elaeis guineensis was topically known have anti-Inflammatory Properties due to its 
applied on the shaved animals twice daily for 7 days per cinnamic acid content. It is also known to have 
week and for duration of 30 days. Group VII elaeis antioxidant properties: due to its vitamins A and E 
guineensis only was topically applied on the shaved content.  “Shea trees grow wild across 5000km wide 

5 animals twice daily for 7 days per week and for duration belt of savanna  There should be discoloration of the 
of 30 days.guinea pig applied with hydroquinone based cream 

(caro white), for the guinea pig using red oil, the 
Animal Sacrifice and Skin Tissue Collection and experiment should be able to clarify its effect and while 
Processing: Twenty-four hours after the final the guinea pigs using shea butter should show a clear 
application, the sites of application were appraised for skin due to its natural content 
level of erythema, burnt skin, discoloration, hair growth 
and other new observations. Photographs were taken MATERIALS AND METHODS 
for two of the animals of the four groups at the end of Twelve (12) healthy adult guinea pigs were kept in well 
every week. Then the animals were sacrificed under ventilated cages in the Animal House of Bingham 
anesthesia. The skin of the application site on treated University, Department of Anatomy, Karu, Nassarawa 
animals and the corresponding site on the control State, Nigeria. They were kept in standard laboratory 
animals were dissected and was fixed in a specimen condition; maintained at 35.5-37.0°C ambient 
bottle containing 10% formal saline, after which it was temperature and 12:12 hours light and dark cycle 
prepared for histological analysis and staining respectively. The skin of group II, II, IV, V, VI and VII 
protocols.animal were shaved regularly. The animals were 

divided into seven groups; some group consist of two 
Experimental Animal Grouping and Protocol:guinea pigs while some one: 
Table 1: Experimental Animal Grouping and 
Experimental Procedure.For Group II, the caro white was topically applied 

Groups  Treatments  
Duration 
(days)  Number 

A-  Control  Received Water and feed.  30 days  1

B-  Caro white only  
Received Water and feed and topical 
application of caro white twice daily 

 
30 days 

 
2

C-
 
Elaeis guineensis and caro white  

 

Received Water, feed and topical application 
of Elaeis guineensis and caro white  twice 
daily 

 
30 days 

 
2

D-
 
Caro white and Shea butter 

 
Received Water, feed and topical application 
of Caro white and shea butter twice daily.

 
30 days 

 
1

E-

 
Shea butter only 

 

Received water, feed and topical application 
of shea butter only twice daily

 

30 days 

 

1

F-

 

Elaeis guineensis and Shea butter 
only.

 

Received water, feed and topical application 
of mixture of elaeis guineensis and shea 
butter only twice daily.

 

30 days 

 

1

G- Elaeis guineensis only
Received water, feed and topical application 
of elaeis guineensis only twice daily. 30 days 1

RESULTS backs of the guinea pigs having uniform color. The 
Gross examination: Viewing the skin of the control experimental skin shows a weak to moderate patchy 
group through a naked eye examination shows the hyperpigmentation occurred in most area where the 
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hydroquinone, mixed hydroquinone and Shea butter hypopigmentation near other deeply hyper-pigmented 
and hydroquinone and red oil was applied. The patchy and dark spots. 
appearance was depicted due to whitish areas of 

Figure 1: control group (1), showing smooth and clear appearance of shaved dorsum of guinea; 2: hydroquinone 
base cream group showing skin with gaze of reddish briuse, scaly and thin appearance resulting from dermal 
irritation after four weeks of application of the cream; 3: hydroquinone base cream and Elaesis guineensis group 
shows yellow patches on the skin after 4 weeks application; 4: hydroquinone base cream and Shea butter group 
shows irritation of hair growth around the affected area and red pigmentation of the skin of the affected area after 4 
weeks application; 5: Shea butter group showing a clear moderate hair growth after 4 weeks of application; 6: Shea 
butter and Elaesis guineensis group shows rapid hair growth after 4 weeks application; 7: Elaesis guineensis group 
showed sparse hair growth after 4 weeks of application 

Microscopic Examination Results: Group 1 (control) white and Shea butter) Showed stratified squamous 
the skin specimen of the guinea pig of the control group epithelial cells with the presence of moderate 
Showed schlerosed and shrunken keratinized stratified koilocytosis. The adnexal structures seemed essentially 
squamous epithelial cells with normal sebaceous normal. Group 5 (Shea butter only) Showed a 
glands. Hyperplasia of the sweat gland was noticed. moderately hyperplastic stratified squamous epithelia 
Group 2 (Hydroquinone based cream (caro white)) cells with mild koilocytosis. The adnexal structures 
Showed a moderately hyperplastic stratified squamous were found to be essentially normal. Group 6 (Elaeis 
epithelia cells with mild koilocytosis.  The adnexal guineensis and Shea butter) Showed scleroses and 
structures were found to be essentially normal. Mild shrunken keratinized stratified squamous epithelial 
inflammatory cells were found to be present Group 3 cells with normal adnexal structures. Group 7 (Elaeis 
(Elaeis guineesnsis and caro white) Showed a guineensis only) Showed a keratinized stratified 
keratinized stratified squamous epithelial cells, with squamous epithelial cells, with the presence of 
the presence of focal koilocytosis. It showed the moderate koilocytosis. It showed the proliferation of 
proliferation of immature hair follicle. Group 4 (Caro immature.
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Figure 2: Photomicrographs of the control group skin the fourth week it was more of a bruised or scar like 
sections of guinea pigs in group 1 showing normal appearance on the skin. The scaly appearance in the 
histology of the skin with sweat gland (S); 2: Group II seemed to be noticed from week two and was 
Photomicrographs of the caro white (hydroquinone consistent till the fourth week. In Group III there was an 
based cream) group skin sections of guinea pigs injured/burnt like appearance on the skin, which in the 
revealing a moderately hyperplastic stratified second week seemed to have cleared. On the third week 
squamous epithelia cells (H), with mild koilocytosis there was an appearance of clot of blood in an affected 
(K). The adnexal structures were found to be essentially area and in the fourth week the clot seemed to be more 
normal. Mild inflammatory cells (I) were found to be pronounced. There was a presence of yellow patches on 
present; 3: Photomicrographs of the mixture of caro the skin due to the Elaeis guineensis presence in the 
white (hydroquinone based cream) and Elaeis mixture. In group IV the skin seemed to appear burnt in 
guineensis group skin sections of guinea pigs showing a the first week, in the second week it appear to be 
keratinized stratified squamous epithelial cells, with smoother but had the presence of red patches known as 
the presence of focal koilocytosis (K); 4: erythema (the reddening of a particular are caused by an 
Photomicrographs of the mixture of caro white irritant) which originated from the burns in the previous 
(hydroquinone based cream) and Shea butter group week, there was also a Lack of hair growth or inhibition 
skin sections of guinea pigs showing a (C) stratified of hair growth around the affected area.  The skin 
squamous epithelial cells (C) with the presence of appeared to be thinner. In Group V which was shea 
moderate  koilocytosis (K). The adnexal structures butter, the skin appeared to be normal, no burns, no 
seemed essentially normal; 5: Photomicrographs of injury, there was a normal hair growth noticed 
Shea butter group skin sections of guinea pigs showing throughout the weeks. In group VI the skin appeared 
a moderately hyperplastic stratified squamous epithelia normal, with no injuries nor burns. In week 2 and 3 
cells (H) with mild koilocytosis (K). The adnexal rapid hair growth was noticed. In group VII there was 
structures were found to be essentially normal; 6: loss of hair as weeks went by, presence of black 
Photomicrographs of the mixture of Shea butter and pigmentation were noticed. 
Elaeis guineensis group skin sections of Guinea pigs 
showing sclerosis and shrunken keratinized stratified  Histological Observation of the Specimens: In group 
squamous epithelial cells (Q) with normal adnexal 1 which is the control group was found to have 
structures; 7: Photomicrographs of Elaeis guineensis sclerosed and shrunken keratinized stratified squamous 
group skin sections of Guinea pigs showing a epithelial cells. Sclerosis meaning abnormal hardening 
keratinized stratified squamous epithelial cells (C), of body tissue. Meaning the keratinized stratified 
with the presence of moderate koilocytosis (K). It squamous epithelial cells appeared abnormally hard 
showed the proliferation of immature hair follicle (F). and shrunken (this could be due to dehydration, or 
(H&E, Magnification X40). environmental condition such the heat during the 

summer period and also could be due to bacteria either 
DISCUSSION from the feed or water given to them). Sebaceous 
The skin of the control group (I) were observed to have glands appeared normal but the Hyperplasia of the 
retained normal smooth appearance and texture. In the sweat gland was noticed in group 1. 
first week, Group II Skin showed a graze injured 
appearance resulting from dermal irritation caused by There are two types of human sweat glands, apocrine 
the hydroquinone cream, with time the graze and eccrine. Eccrine glands is found around most part 
appearance was noticed to have reduced and in about of the body and open directly onto the surface of the 
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skin. Apocrine glands open into the hair follicle, is involved in sensory perception as a functionally 
leading to the surface of the skin. Apocrine glands is distinct mechanosensory organ, giving the wide tactile 

10.found in areas with abundant of hair follicles, such as sensation range of covered skin surface”  
scalp, armpits and groin. Hyperplasia is the increase in 
the number of cells. Hyperplasia of the sweat glands in Disorder in hair growth can be attributed, at large, to the 

11this case is hyperplasia of the eccrine gland. This changes in the normal dynamic behavior of the HF . 
hyperplasia of sweat glands could be due to the change The cycle is regulated by various hormones and growth 
in feed. In the first week, salad was given as feed which factors produced both inside and outside the follicles, 
caused excess urine thereby bring about change of their therefore even small environmental changes may lead 
beddings every day. But after two weeks the feed was to a shortening of the anagen, catagen phase induction, 

12changed to normal chicken feed, this period there was and also increasing the number of telogen follicles .
less urination thereby bring about twice a week change 
of beddings. Less urination could have caused increase Group IV and V showed a similar result, stratified 
in release of sweat (hyperhidrosis) thereby causing squamous epithelial cells was present in both. But in 

6.increase in sweat glands     group V it is moderately hyperplastic with the presence 
of moderate koilocytosis. In group VI the adnexal 

Group II which Showed a moderately hyperplastic structures seemed essentially normal. Showed 
stratified squamous epithelia cells is an alteration in scleroses and shrunken keratinized stratified squamous 
epidermal growth characterized by an increase in the epithelial cells with normal adnexal structures. 

4number of cells within an epidermis . There are 
different forms of epidermal hyperplasia which are CONCLUSION
regular, irregular and pseudocarcinomatous. In regular Application of hydroquinone based cream, elaeis 
epidermal hyperplasia the rete pigs are approximately guineensis and their mixture shows it has potential to 
evenly sized and shaped Irregular epidermal cause deleterious histological skin changes, its 
hyperplasia the rete pegs are less uniform. appendages and skin damage contrary to the idea that 
Pseudocarcinomatous hyperplasia is a chronic and late the application of hydroquinone based cream is safe 
stage of epidermal hyperplasia that develops after and elaeis guineensis continuous dermal application is 
milder forms (regular or irregular). It develops safe. In addition, the obtained results shows that pure 
subsequent to injury. Mild Koilocytosis were found in oils such as Shea butter has no deleterious effect, but 
the skin. Koilocytes are vacuolated keratinocytes has potential to cause histological skin changes as well. 
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