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ABSTRACT

Aims: This study was carried out to determine the effect of crude Aloe vera gel on blood
glucose level in normal animals and to ascertain the relationship between food intake,
body weight changes and intestinal transit in animals administered crude Aloe vera gel.
Methodology: The phyto-constituents and median lethal dose of the plant material were
determined before administration. Sixteen albino wistar rats were randomly assigned one
of two groups thus, control group and test group. The control group was fed with rat food
and water while the test group was given a daily oral dose of crude Aloe vera gel
(0.2ml/100g body weight) in addition to free access to food and water. Food intake, water
intake, body weight and fasting blood glucose levels were measured during the research
work. At the end of 21 days, intestinal transit was determined using the method described
by Uwagboe and Orimilikwe [15].
Results: Intestinal transit was significantly lower (P<0.001) in the test group compared to
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control. Food intake, water intake and blood glucose level in the test group was not
significantly different compared to the control group. The test group had a significantly
(P<0.001) higher body weight change when compared to control.
Conclusion: Crude Aloe vera gel reduces small intestinal transit, thus resulting in longer
periods for absorption of digested food materials and may be responsible for the
increased body weight observed in the test group since food intake was not significantly
increased.
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1. INTRODUCTION

Movement of chyme through the small intestine is a factor of the intestinal smooth muscle
activity. Intestinal transit (in percentage) is the length of the small intestine travelled by
chyme per unit time. Bowel transit depends on the type of food consumed as well as the
quantity of fluid taken [1]. Generally, consumption of fruits, vegetables and whole grains
result in higher intestinal transit (lower transit time) [1]. A number of gastrointestinal
hormones affect small intestinal transit by influencing gastric emptying and intestinal motility
[2]. Cholecystokinin (CCK) for example, secreted by I - cells of the small intestine in
response to the presence of acid rich chyme inhibits gastric motility and increases intestinal
motility [2]. To this end, ingested food materials rich in fatty acids, peptides and amino acids
will increase small intestinal transit. The time available for absorption of digested food
materials also depends on the small intestinal muscle activity. Increased intestinal muscle
activity results in increased transit (reduced transit time) at the detriment of the digested food
materials. In terms of the body's energy requirements, this will imply that the body rather
depends on fat deposits for energy mobilization - thus weight loss.

The use of Aloe vera is being promoted for a large variety of conditions. Often general
practitioners seem to know less than their patients about its alleged benefits. Aloe is a
cactus-like, succulent perennial plant with over 360 species, belonging to family Liliaceae
(sub-family of the Asphodelaceae), native to North Africa and cultivated in warm climatic
areas [3]. Aloe vera barbadensis is the species that is most effective [4]. Aloe can be utilized
therapeutically, mainly in two basic forms – latex and gel. A third and less popular form in
which Aloe vera is used is the leaves extract. Aloe vera gel is well known for its healing
potentials. The latex of Aloe vera contains the anthraquinone glycosides aloin A and B,
which are potent laxatives [5,6]. Aloe vera has been found helpful in the following body
systems - cardiovascular system [7,8,9], endocrine system [10,11], respiratory system [6],
blood and immune system [9,12].

The beneficial effects of Aloe vera on blood glucose and many other parameters have been
widely documented, but there is paucity in scientific report on its effect on intestinal transit
which is a factor that determines the magnitude of absorption of digested food materials.
This study was therefore designed to elucidate the effect of crude Aloe vera gel on intestinal
transit in normal rats and the possible implication of altered intestinal transit on body weight
changes.
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2. MATERIALS AND METHODS

2.1 Plant Material and Preparation of Crude Aloe vera Gel

Fresh, mature Aloe vera plant with leaves within 40 – 60 cm long was obtained from
University of Calabar Botanical Garden and identified by the Chief Herbarium Officer of
Botany Department of University of Calabar. Aloe vera plants that are more than two years
old were selected for the study because they have been shown to contain more enzymes
and proteins that make up the inner gel [13].

The Aloe vera leaf was harvested and washed clean with water. A clean, dry cloth was then
used to mop up the water from the Aloe vera leaf. Using a knife, the leaf was sliced
longitudinally. The gel (clear block) which was noticed upon slicing the leaf was gently
scraped into an electric blender to shatter the block and mix thoroughly. After blending, the
crude Aloe vera gel was administered at once. There was no form of storage. This was to
ensure that the constituents of the crude Aloe vera gel were not compromised. Care was
taken not to scrape too much into the leaf to avoid the Aloe vera latex which is completely
different from the gel. This preparation was done daily throughout the duration of the
experiment. The median lethal dose (LD50) of the plant extract was determined by the
method described by Lorke [14].

2.2 Animal Preparation and Protocol

Sixteen albino wistar rats were used for this study. The animals were obtained from the
Animal house in the department of Pharmacology, University of Calabar, Calabar, Nigeria.
Each animal was placed in its own separate metabolic cage containing its food and water.
The metabolic cages were well ventilated, exposed to normal temperature and 12/12 hours
light/dark cycle. After fourteen days of habituation, the animals were randomly assigned into
one of two groups such that each group contained eight animals, thus, control group; given
0.2ml/100g body weight distil water orally, and the test group; treated with Aloe vera gel
(0.2ml/100g body weight) orally. All animals had unrestricted access to food and water.

2.2.1 Crude Aloe vera gel administration

After fourteen days of habituation, the crude Aloe vera gel was orally administered to the test
group at a dose of 0.2ml/100g body weight twice daily for 21 days. Administration was
facilitated by the use of a syringe and orogastric tube. The experimental procedures
involving the animals and their care were in line with the approved guidelines by the local
research and ethical committee.

2.3 Determination of Fasting Blood Glucose Level

The blood glucose level of each animal was measured by the use of the Fine test glucose
meter (manufactured by INFOMED IMPEX, INDIA). Blood used for the test was obtained by
pricking the distal end of the tail and placing the drop of blood on the test strip. Fasting blood
glucose levels after grouping of animals was measured and recorded. It was also measured
before small intestinal transit experiment. The differences were analyzed statistically.
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2.4 Determination of Food Intake

The food intake was obtained by giving a measured quantity of rat pellet each day and
weighing the quantity remaining, same time the next day. The difference in quantity was
recorded as the food intake. The recording was made at the same time daily to ensure
consistency and accuracy.

2.5 Determination of Water Intake

Water intake was obtained using a measuring cylinder and a calibrated conical flask. The
daily water intake of the animals was obtained by subtracting the volume of water remaining
at the end of 24 hours of feeding from the amount initially deposited in the cylinder at the
start of each day’s feeding.

2.6 Determination of Body Weight Changes

The body weight of the animals were determined by using a weighing balance. The initial
weight of each animal was recorded after random grouping, before commencement of
administration. The rats were subsequently weighed every two days until the end of the
study. The weight of the animals at the end of 21days was recorded. The difference between
the initial and final weight was recorded as body weight change.

2.7 Intestinal Transit Measurement

Intestinal transit was measured using the method described by Uwagboe and Orimilique [15]
with slight modification. The rats in the different groups studied were deprived of food for 24
hours but were allowed access to water. This was to make sure the bowel was cleared of all
food materials. 10g of activated charcoal was thoroughly mixed with 1g gum Arabic in 100ml
of distil water to serve as the marker substance. Each rat was fed with 2ml of this marker
substance orally using a metallic (8cm long) intubating syringe. The animals were timed for
60min each. At the expiration of each 60min, the rats were introduced into a confined
chamber with 30% of the chamber's volume containing CO2 from a compressed gas cylinder
(CO2 - euthanesia). As soon as loss of righting reflex was observed for > 30 seconds, the
animal was removed from the chamber and cervical decapitation was then employed to
ensure death [16]. The abdomen was immediately cut open through the linea alba. The
duodenum was then identified as the continuation of the pyloric sphincter while the ileocecal
sphincter was also prominent at the cecal end. The duodenum was cut away from the pyloric
sphincter and the ileum was also cut at the ileocecal sphincter. The small intestine was
immediately stretched and the location of the marker (a black stain) was clearly visible along
the small intestine. A thread was used to tie the intestine at the point where the marker
stopped. Using a measuring tape, the total length of the intestine was measured and
recorded. The measuring tape was also used to measure the length travelled by the marker
from the pyloric sphincter.

The intestinal transit was calculated as:

Length travelled by black marker substance X   100
Total length of intestine

The values were recorded and differences analyzed statistically.
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2.8 Statistical Analysis

All results are presented as mean + standard error of mean.  Student's t - test was used to
analyze the data collected. P<0.05 was considered significant. Computer software SPSS
version 17.0 (SPSS Inc., Chicago, Illinois, U.S.A) and Excel Analyzer version 2010
(Microsoft Inc.) were used for the analysis.

3. RESULTS

3.1 Determination of Fasting Blood Glucose Level after Grouping

The fasting blood glucose level of animals in the control group and test group after grouping
was 63 + 2.7 mg/dl and 63 + 1.4 mg/dl respectively. There was no significant difference in
the fasting blood glucose levels of the animals in the various groups prior to crude Aloe vera
gel administration (Fig. 1).

Fig. 1. Comparison of fasting blood glucose (FBG) of the different groups after
grouping

Values are mean + SEM, n = 8.

3.2 Fasting Blood Glucose Level before Intestinal Transit Experiment

The fasting blood glucose level of animals in the control and test groups prior to small
intestinal transit experiment was 72 + 0.7 mg/dl and 74 + 1.0 mg/dl respectively. There was
no significant difference in the fasting blood glucose levels of the animals in the various
groups before intestinal transit measurement (Fig. 2).
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Fig. 2. Comparison of fasting blood glucose (FBG) of the different groups just before
transit time estimation

Values are mean + SEM, n = 8.

3.3 Mean Daily Food Intake

The mean daily food intake of animals in the control and test group was 23.6 + 0.4311g and
24.6 + 0.5766g respectively. There was no significant difference in the Mean food intake
between the two groups (Fig. 3).

Fig. 3. Comparison of mean food intake of the different experimental groups
Values are mean + SEM, n = 8.
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3.4 Mean Daily Water Intake

The mean daily water intake of animals in the control and test group was 25.3 + 0.2701ml
and 22.9 + 0.3922ml respectively. There was no significant difference in the mean daily
water intake between the two groups (Fig. 4).

Fig. 4. Comparison of mean water intake of the different experimental groups
Values are mean + SEM, n = 8.

3.5 Body Weight Change

The initial body weight of animals in the control and test group was 197.50 + 2.5g and
201.25 + 3.0g respectively. There was no significant difference in the initial body weight of
animals after grouping (Fig. 5a). The final body weight of animals in the test group was
232.50 + 2.5g, significantly higher (P<0.001) compared to control which was 206.25 + 4.6g
(Fig. 5a). Consequently, the body weight change in the test group was 31.25 + 2.3g,
significantly higher (P<0.001) compared to control which was 8.75 + 3.0g (Fig. 5b).
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Fig. 5a. Comparison of initial and final body weights of the different experimental
groups

Values are mean + SEM, n = 8; ***P<0.001 vs control

Fig. 5b. Comparison of body weight change of the different experimental groups
Values are mean + SEM, n =8; ***P<0.001 vs control
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3.6 Intestinal Transit

The percentage transit in the test group (45.6 + 3.3276%) was significantly lower (P<0.001)
compared to control which was 68.4 + 5.0109% (Fig. 6).

Fig. 6. Comparison of intestinal transit (percent) of the different experimental groups
Values are mean + SEM, n = 8; ***P<0.001 vs control

4. DISCUSSION

Diabetes mellitus, a group of metabolic disorder with multiple etiology, is characterized by
chronic hyperglycemia with disturbances in carbohydrate, fat and protein metabolism due to
defect in insulin secretion, insulin action or both [17]. A number of plants have been reported
to exhibit glycemic control by stimulating insulin release [18]. Although Aloe vera leaf extract
has been found to be significantly effective in lowering blood glucose in experimental
diabetics [19,20,21,22], it had no significant effect on fasting blood glucose levels in normal
animals observed in this study (Fig. 2), suggesting that crude Aloe vera gel may be acting
through a negative feedback mechanism that ensures that the beta cells of the pancreas are
not excessively stimulated to produce or release insulin in normal animals.

Bunyapraphatsara et al. [23] showed that diabetes mellitus was associated with increased
food intake (polyphagia) and water intake (polydipsia) and that Aloe vera gel reversed these
symptoms. Crude Aloe vera gel however did not significantly alter food and water intake in
our study on normal animals (Figs. 3 & 4). It is possible that a negative feedback mechanism
checks this acclaimed attributes of Aloe vera.

Intestinal transit which is a function of the rate and force of smooth muscular contraction of
the gut was significantly reduced (P<0.001) in the test group compared to control (Fig. 6).
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Crude Aloe vera gel's effect on intestinal transit may be traced to its phyto-constituents
which include monosaccharide, polysaccharide, lipids and proteins [24,25,26]. These
components stimulate the release of cholecystokinin (CCK), a gastrointestinal hormone
which reduces gastric acid secretion, lowers gastric emptying, stimulate the release of
digestive enzymes and lowers intestinal transit [2,27].

There was no significant difference in body weight in the different groups prior to experiment,
(Fig. 5a). Before sacrifice however, the test group showed a significant increase (P<0.001) in
body weight compared to control. (Fig. 5a). The crude Aloe vera gel treated group showed
an increased change in body weight, significantly different (P<0.001) compared to control.
(Fig. 5b).

Relationship exists between food intake and body weight, lesions in the lateral hypothalamus
(hunger center) leads to anorexia and loss of body weight while lesions in the ventromedial
hypothalamus (satiety center) leads to overeating and obesity, therefore the amount of food
eaten affects body weight.  In this study, the increased body weight in the test group was not
dependent on food intake (Figs. 3, 5a & 5b). This shows that crude Aloe vera gel influenced
the body weight through a mechanism other than food intake. Increased body weight in the
test group may be traced to the decreased intestinal transit caused by the crude Aloe vera
gel, (Fig. 6). This effect may be attributed to the presence of monosaccharides and
polysaccharides in Aloe vera gel. The polysaccharides make up approximately 20 percent of
the solid content of the Aloe vera gel and comprise mostly a mixture of polysaccharides of a
linear, highly acetylated β1-4 Mannan, branched dextrans, pectic acids and other
polysaccharides with negative charge [28,29]. It is well known that polysaccharides of
natural origin such as chitosan are capable of enhancing the intestinal absorption of co-
administered compounds by means of a transient opening of the tight junctions between
adjacent epithelial cells to allow for paracellular transport across the intestinal epithelium
[25,26]. Hamman & Viljoen, and Chen [30,31] in a recent in vitro study showed that Aloe
vera gel decreased the transepithelial electrical resistance of intestinal epithelial cell
monolayers, thereby indicating opening of the tight junctions between adjacent epithelial
cells. The Aloe vera gel was also able to significantly increase the transport of the
macromolecular peptide drug, insulin, across the intestinal epithelial cell monolayers. These
findings support the fact that decreased intestinal transit favours absorption of digested food
materials thus resulting in weight gain in the crude Aloe vera gel group.

Presence of glucose rich chyme in the duodenum triggers the release of gastric inhibitory
peptide (GIP) which belongs to a group of gastrointestinal hormones called incretins
[23,32,33]. This hormone potentiates the effect of CCK in slowing gastric emptying and
lowering intestinal transit, consequently allowing more time (increased transit time) for
absorption of digested food materials to meet the body's need, such that the excesses are
converted into fatty acids and subsequently transported into the adipocytes where they are
converted to triglycerides and stored in these cells, thus weight gain.

5. CONCLUSION

Crude Aloe vera gel reduces small intestinal transit, consequently resulting in longer periods
for absorption of digested food materials and may therefore be responsible for the increased
body weight observed in the test group since food intake was not significantly increased.



Nna et al.; JSRR, Article no. JSRR.2013.020

751

CONSENT

Not applicable.

ETHICAL APPROVAL

All authors hereby declare that all experiments were examined and approved by the
appropriate ethics committee and have therefore been performed in accordance with the
ethical standards laid down in the 1964 Declaration of Helsinki.

ACKNOWLEDGEMENTS

We hereby acknowledge the contribution of the Laboratory Staff of Physiology Department
of the University of Calabar, Cross River state, Nigeria. These colleagues - Victor Oka and
John, Unyime Bassey proof read the research work.

COMPETING INTERESTS

Authors have declared that no competing interests exist.

REFERENCES

1. Degen LP, Phillips SF. Variability of gastrointestinal transit in healthy women and men.
Gut. 1996;39:299.

2. Osim EE. Elements of Gastrointestinal Tract Physiology. Helimo Associates, Calabar;
2002.

3. Rodriguez RE, Darias MJ, Diaz RC. Aloe vera as a functional ingredient in foods. Crit
Rev Food Sci Nutr: 2010;50(4):305-26.

4. Gong M, Wang F, Chen Y. "Study on application of arbuscular-mycorrhizas in growing
seedings of Aloe vera" (in Chinese). Zhong yao cai = Zhongyaocai = Journal of
Chinese medicinal materials. 2002;25(1):1–3.

5. Ishii Y, Tanizawa H, Takino Y. Studies of Aloe vera: Mechanism of cathartic effect.
Biol Pharm Bull. 1994;17:651–3.

6. Atherton P. Aloe vera revisited. Br J Phytother. 1998;4:76–83.
7. Kim K, Kim H, Kwon J, Lee S, Kong H, Im SA, Lee YH, Lee YR, Oh ST, Jo TH, Park

YI, Lee CK, Kim K. Hypoglycemic and hypolipidemic effects of processed Aloe vera
gel in a mouse model of noninsulin - dependent diabetes mellitus. Phytomedicine.
2009;16(9):856-63.

8. Davis RH, Leitner MG, Russo JM, Byrne ME. Wound healing. Oral and topical activity
of Aloe vera. Journal of the American Podiatric Medical Association. 1989;79(11):559–
62.

9. Davis RH. Aloe vera, hydrocortisone, and sterol influence on wound tensile strength
and antiinflammation. Journal of the American Pediatric Medical Association.
1994;84:614-621.

10. Okyar A, Can A, Akev N, Baktir G, Sutlupinar N. Effect of Aloe vera leaves on blood
glucose level in type I and type II diabetic rat models. Phytother. Res. 2001;15:157–
161.



Nna et al.; JSRR, Article no. JSRR.2013.020

752

11. Rajasekaran SK, Sivagnanam K, Ravi K, Subramanian S. Hypoglycemic effect of Aloe
vera gel on streptozotocin induced diabetes in experimental rats. J. Med. Food.
2004;7:61– 66.

12. Heggers JP, Pelley RP, Robson MC. Beneficial effects of Aloe in wound healing
Phytotherapy Research. 1993;7:S48S52.

13. Eshun K, He Q. Aloe vera: A valuable ingredient for the food, pharmaceutical and
cosmetic industries—A review. Crit Rev Food Sci Nutr. 2004;44:91–96.

14. Lorke D. A new approach to practical acute toxicity testing. Arch. Toxicol.
1983;54:275-287.

15. Uwagboe PE, Orimilikwe SO. Effect of histamine H2 receptor blocker on
gastrointestinal transit in conscious albino rats. Nig. J. Physiol. Scs. 1995;11:56–58.

16. Institutional Animal Care and Use Committee. Guidelines for the Use of Carbon
Dioxide (CO2) for Rodent Euthanasia. The University of Texas at Austin; 2007.

17. Mamata C, Sachin P, Sudhir C, Shiba A, Hafiz M. Hypocholesterolemic Effect of Aloe
vera (L.) Extract on High Cholesterol Fed  Calotes versicolor  Daudin. Asian J Exp.
Sci. 2008;22(3):295-298.

18. Grover JK, Yadav S, Vata V. Medicinal plants of India with anti-diabetic potential. J
Ethnopharmacol. 2002;81:81-100.

19. Vogler BK, Ernst E. Aloe vera: a systematic review of its clinical effectiveness. Br J of
Gen Prac. 1999;49:823-8.

20. Chithra P, Sajithlal GB, Chanderakasan G. Influence of Aloe vera on the healing of
dermal wounds in diabetic rats. J Ethnopharmacol. 1998;59:195-201.

21. Devis RH, Maro NP. Aloe vera and gibberellins: anti- inflammatory activity in diabetes.
J Am Pediatr Med Assoc. 1989;79:24-6.

22. Subbiah R, Karuran S, Sorimuthu S. Antioxidant  effect of Aloe vera gel extract in
streptozotocin induced diabetes in rats. Pharmacological Repors. 2005;57:90-6.

23. Bunyapraphatsara N, Yongchaiyudha S, Rungpitarangsi V, Chokechaijaroenporn O.
Antidiabetic activity of Aloe vera L. juice. II. Clinical trial in diabetes mellitus patients in
combination with glibenclamide. Phytomedicine. 1996;3:245–248.

24. Josias H. Composition and Applications of Aloe vera Leaf Gel. Molecules.
2008;13:1599-1616. DOI: 10.3390/molecules13081599.

25. Mendal G, Das A. Characterisation of the Polysaccharides from Aloe barbadensis,
PartII, Structure of the Glucomannan Isolated from the Leaves of Aloe barbadensis
Miller. Carb. Res. 1980;87,249-256.

26. Haq QN, Hannan A. Studies of Glucogalactomannan from the Leaves of Aloe Vera
Tourn. (Ex.linn). Bangaldesh J.Sci. and Ind. Res. 1981;16:68-72.

27. Ming LD, Chien CL, Mei-Mei K, Shiow CT, Yu CC, Jiann JG, Jiun YY, Ho L, Seng WH,
Tseng SC, Full YC, Paulus SW. Inhibition of gastric emptying and intestinal transit by
amphetamine through a mechanism involving an increased secretion of CCK in male
rats. British Journal of Pharm. 1998;124:1123-1130.

28. Kotzé AF, De Leeuw BJ, Lueβen HL, De Boer A, Bert G, Verhoef JC, Junginger HE.
Chitosans for enhanced delivery of therapeutic peptides across intestinal epithelia: in
vitro evaluation in CaCo-2 cell monolayers. Int. J. Pharm. 1997;159243-253.

29. Junginger HE, Verhoef JC. Macromolecules as safe penetration enhancers for
hydrophilic drugs: a fiction? Pharm. Sci. Technol. Today. 1998;1:370-376.

30. Hamman JH, Viljoen AM. Use of Aloe vera for increasing the bioavailability of poorly
absorbable drugs. SA patent application; 2008/01542.



Nna et al.; JSRR, Article no. JSRR.2013.020

753

31. Chen W. Drug absorption enhancing properties of Aloe vera across the intestinal
epithelium. D. Tech. Thesis, Tshwane University of Technology, South Africa; 2008.

32. Theodorakis MJ, Carlson O, Michopoulos S. Human duodenal enteroendocrine cells:
source of both incretin peptides, GLP-1 and GIP. American Journal of Physiology.
2006;290(3)E550–E559.

33. Amori RE, Lau J, Pittas AG. Efficacy and safety of incretin therapy in type 2 diabetes:
systematic review and meta-analysis. JAMA. 2007;298(2):194–206.

_________________________________________________________________________
© 2013 Nna et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/3.0), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work is properly cited.

Peer-review history:
The peer review history for this paper can be accessed here:

http://www.sciencedomain.org/review-history.php?iid=250&id=22&aid=2202


