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ABSTRACT 

Introduction:Diabetes mellitus (DM) or diabetes is a metabolic ailmentwhich occurs as a 

result of insulininsufficiencyor defect in insulin function, or both that leads to 

i
hyperglycemia.Diabetes mellitus is a worldwide disease even though its prevalence in other 

countries vary. Kalanchoe crenata (crassulaceae also known as miracle plant is often  utilized 

in Africa for medicinal purposes.  The study was designed to ascertain the antidiabetic and 

dyslipidemic activity and effects of the ethanolic extract of both the leaves and stem of 

Kalanchoe crenata (EEKC) on 
i
streptozotocin (STZ) incite diabetic rats for three (3) weeks. 

Methodology: 6-8 weeks old Sprague dawley rats received multiple injection of 

streptozotocin intraperitoneally (40mg/kg body weight) to induce diabetes melitus. DM was 

observed and confirmed after six days of induction. The rats were given EEKC (10, 30 and 

100mg/kg) and 5mg/kg glibenclamide orally twice daily for three weeks. Blood glucose, 

lipids, creatinine, urea, were then determined.  

Results: Afterweek three of treatment 5mg/kg glibenclamide, 30 and 100mg/kg EEKC 

remarkably (p<0.05) decrease glycemia and improved lipidemia by decreasing overall 

cholesterol, LDL-C and increasing HDL-Clikened to thecontrol diabetic group. Also results 

from treated rats remarkably decrease blood urea nitrogen andcreatinine. However, the 

affirmative control and the sampled treated groups showed curative and regenerative effect in 

the cells responsible for producing endocrine insulin “beta cells of the islets of Langerhans” 

located in the pancreas. Kidney and livertissue sections of treatment groups showed a reversal 

of diseased insults made by the STZ. 

Conclusion: The outcome of the research indicate that EEKC contains the necessary 

phytochemicals for the development of a standard and effective herbal medicine for DM and 

related complications and also with no toxic effects on the tissues of the liver, pancreas and 

kidney. 
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INTRODUCTION 

Diabetes mellitus (DM) is a metabolic ailmentwhich happens as anupshot of insulin 

insufficiencyor defect in insulin function, or both that leads to 
i
hyperglycemia[1]. Insulin 

insufficiency leads to prolonged
i
hyperglycemia with the malfunctioning in  fat, protein and  

carbohydrate metabolism[2]. DM is a worldwide disease even though its prevalence in other 

countries vary [3]. DM can basically be grouped into  type1 and type 2 diabetes but there are 

some other types such as gestational diabetes[2]. Type 1 DM results from  failure of the islet 

cells in the pancreas to yield insulin, and presently requires the patient involved to be 

inoculated with insulin[3]. Type 2 DM on the other hand results from resistance to insulin 

production, a disorder in which  target cells of insulin fail to utilize insulin efficiently, 

occasionallypooled with complete insulin shortage[1]. Gestational diabetes is a temporary 

type of DMwhere the cells located in the pancreasyieldinadequate amount of insulin to deal 

with blood glucose during pregnancy[4]. 

 

Increase in ageing populations, intake  of  food  with high calorie, obesity, and sedentary 

lifestyles has led to the highsurge in the  number of Diabetic patients globally[5]. India, 

China, and United State of America are the countries leading  in terms of the number of  

diabetic mellitus patients[6]. Prevalence of type two diabetes worldwide is about 200 million 

and has been predicted to increase to  to 366 million by 2030 [7]. There is little or less 

information on the occurrence of DMin Ghana.The Crude prevalence rate (6.3%) was 

estimated for Ghanaiansof the aged twenty five years upwards from the greater Accra regions 

of Ghana[8]. All forms of DMhave the risk of a long-term health difficulties. 

Thesedifficultiesmayappear after so many years about (11 to 20) and might bean early 

symptom in people who have  not be diagnosed in many years[9]. The main  long-term 

problems of DMare the macro and micro blood vessel damage[10]. DM upsurges the menace 

of cardiovascular diseases[11]. The major macrovascular diseases (atherosclerosis of large 

arteries) are coronary artery diseasessuch as angina and myocardial infarction, stroke, and 

peripheral vascular disease[12]. Most  deaths in DM are as a result of complications like 

coronary artery disease[13]. 

DMalso results in  renal disorders that are the cause of many death of diabetic patients[14]. 

The impaired renal functions results in the development of diabetes nephropathy[15]. There 

http://en.wikipedia.org/wiki/Diabetes_mellitus_type_2


 

 

is also a strong correlation  between renal dysfunction  and oxidative stress in DM which  has 

been reported in several studies[16]. 

Many of the oral agents such as metformin, 
i
repaglinide, glipizide, 

i
saxagliptin that are 

currently  usedin the management of DM are expensive[17]. Some of the diabetic patients in 

Ghana have resorted to the use of  medicinal plants believed to contain anti-diabetic 

properties for the management of  diabetes[18, 19]. Therefore, there is the need to research 

into the biologically active components of some plants such asKalanchoe crenata.  

Biologically active components such as, alkaloids, glycosidesflavonoids, polysaccharides and 

peptidoglycans are found in some herbs  and mushrooms [20]. Flavonoid compounds are 

large group that occurs in most plants and fungi. The daily intake of flavonoids typically 

present in herbs and fruits in the diet  of humans vary, with approximationsof about 23 

mg/day to 500 mg/day and beyond[21]. Flavonoids on the other hand have  several 

physiological activities, which are mainly their ability to inhibit enzyme actions that control 

glycolysis and gluconeogenesis in the liver and muscle, such that glycolysis becomes 

favored[22]. Flavonoids also have antioxidant properties which prevent oxidative stress and 

regulate the immune system response [23]. 

Kalanchoe crenata (
i
crassulaceae)  known as the  miracle plant  (a vegetable) is used 

inAfrican countries for the management of
-
inflammatory conditions[24]. The

-

i
antihyperglycemic, 

i
dyslipidimic and toxicity of the

-
extract of both the leaves and stem 

ofkalanchoe crenata was investigated in this research. 

 

MATERIALS AND METHOD 

Study Design.  

Rats(Sprague Dawley) of both male and female weighing between 114 to 200g were chosen 

at random for the research. Twenty-five (25) rats
-
were

-
obtained

-
from the “Animal House of 

the University of Cape Coast” (UCC). 

 

 

Study Site.  



 

 

All
-
animal methods/procedures

-
were carried

-
out at the research facilities of the “Department 

of Biomedical Sciences (DBS), University of Cape Coast (UCC)”. 

The leaves and stem of Kalanchoe crenata were taken from
-
the “University of Cape Coast 

(UCC) Science Botanical Garden at Amamoma and were verified and authenticated at the 

Cape Coast University’s herbarium” by Mr.
-
Otoo. 

 

 

Map 1: Study area 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Maintenance of Animals.  



 

 

The rats were kept in the animal house at a temperature around 27± 3∘C
-
undera12hrlight-

dark
-
cycle.

-
Themicewere placed inaluminium cages

-
(12.5 ×

-
16.6 × 7.5

-
inches)

-
with

-
soft

-
wood 

shreds as
-
bedding. 

The rats
-
were

-
fed

-
on

-
food

-
and

-
water ad libitum. Thetest materials were then administered 

orally using an oral gavage. Rat identification was done using picric acid and fur dye. All 

animal procedures,techniques and experiments were conducted to comply with the “National 

Institute of Health Guidelines for Care and Use of Laboratory Animals”. 

Theresearchwasapproved by the Institutional Review Board, University of Cape Coast, 

Ghana (ethical clearance number………...) 

Drugs and Chemical. 

Triglycerides,Total
-
cholesterol.(TC), high

-
density lipoprotein

-
cholesterol (HDL-C), low 

density lipoprotein cholesterol (LDL-C), and
-
very

-
low-density

-
lipoprotein

-
cholesterol. 

(VLDL-C) assay kits (Fortress. Diagnostic, UK) were used to determine blood biochemistry.  

All
-
other

-
chemicals

-
such

-
as 

i
glibenclamide

-
 (Arzneimittelwerk.Godecke, Freiburg, Germany), 

normal
-
saline, and

-i
streptozotocin.“(STZ)(Sigma-Aldrich. Inc., St. Louis, MO, USA) were of 

high purity grade”. 

 

PREPARATION OF EXTRACT 

Fresh leaves and stem of Kalanchoe. crenata were washed in water and soaked in a mixture 

of 400ml of water and 400ml ethanol. The leaf samples were blended using Sanyo SM 

(G300) Japan blender. The leaf and stem extracts were then strained using muslin cloth. The 

ethanolic extract were concentrated under reduced pressure using the rotary evaporator at a 

temperature of 40°C. The extract was lyophilized (freeze-dried) to dryness using a freeze 

drier and the powdered portion of the sample was stored at 4°C and used. The extract of the 

Kalanchoe crenata was then  prepared by dissolving 10, 30 and 100mg of freeze- dried 

extract in 1000ml of water[25]. 

PHYTOCHEMICAL SCREENING TEST 

The phytochemical constituents of the ethanolic extract was determined using standard 

phytochemical reagents and proceduresas described previously[26, 27]. 

 



 

 

ANIMAL EXPERIMENTATION AND INDUCTION OF DIABETES MELLITUS 

A total of Twenty-five (25) STZ induced diabetic rats at 6-8 weeks of age were used in the 

experiment to assess the effect of K. crenata extract on diabetes. The animals were grouped 

five (5) per cage and housed under controlled environmental conditions.  

Aqueous extract of K. crenata was administered by oral gavage. In the diabetic control group 

normal saline was employed[28]. 

DM was induced in the mice by the intraperitoneal. multiple injection of STZ (10mg/kg) 

dissolved in 0.9% NaCl daily for six (6) days. Age-matched control rats were also injected 

with the vehicle alone (thus 0.9% NaCl). After the sixth day of STZ
-
treatment, blood

-
samples 

were taken
-
from

-
tail

-
veins

-
of

-
the

-
mice

-
using

-
a

-
tail

-
clip

-
and

-
glucose

-
levels

-
measured

-
with

-
a 

glucometer
-
(one

-
touch). Mice with fasting glucose levels higher than 6.3mmol/l. were 

considered as diabetic.[28]. 

Rats
-
were

-
divided

-
into

-
the

-
following

-
groups: 

Group
-
1.(negative control),

-
STZ

-
induced

-
diabetic

-
rats: normal saline. 

Group
-
2.(positive control),

-
STZ induced

-
diabetic

-
rats: glibenclamide, 10mg/kg 

Group
-
3. STZmade diabetic

-
rats: extract of kalanchoe crenata, 10mg/kg 

Group
-
4. STZ made diabetic

-
rats: extract of kalanchoe crenata, 30mg/kg 

Group
-
5. STZ made diabetic

-
rats: extract of kalanchoe crenata, 100mg/kg 

 

FASTING BLOOD GLUCOSE 

Rats were starved overnight for 10-12 hours. After the fasting, blood was obtained from vein 

of their tails using a tail clip. Blood glucose levels from each rat were determined using a 

glucometer (one touch). Some of the blood samples were placed into an EDTA tubes for 

haematology analysis. Some were centrifuged in vacutainer tubes to obtain the serum for 

biochemistry analysis. 

BIOCHEMICAL ANALYSIS 

Serum blood samples were analysed for total cholesterol, Low
-
Density

-
Lipoprotein. (LDL), 

High
-
Density

-
Lipoprotein. (HDL), triglycerides, creatinine, blood urea nitrogen, alkaline 

phosphatase (ALP), Alanine.Transaminase. (ALT), Gamma-glutamyl.Transferase. (GGT), 



 

 

Aspartate
-
Transaminase.(AST) and Total

-
Bilirubin.(BIT) using automated

-
biochemistry 

analyser
-
machine (Genius GS 400, USA). 

HISTOPATHOLOGICAL STUDIES 

Histopathological investigations were carried out on the pancreas, liver and kidney of both 

untreated and treated “Sprague dawley”mice as demonstrated by methods by[29, 30].  

Ten percent of formalin was used in the fixation of the tissues. Using 50-100% concentrated 

ethanol, the tissues were then dehydrated. After was, they were rinsed in xylene to eliminate 

the solvent (ethanol). Lastly, the tissues were embedded in paraffin, this is to ease dissection 

by strengthening them. Also, the tissues again were “de-paraffinized” using xylene before 

sectioning. These steps preceded washing them with 100% to 50% concentrated ethanol in a 

decreasing order of concentration before water rehydration was done.  

Tissue segments of thickness 6μm were
-
prepared

-
and

-
stained

-
using

-
haematoxylin–eosin (H–

E) dye to increase contrast for photo microscopic observations. The tissues were then 

visualizedusing a light microscope with a magnification of 100×. 

 

STATISTICAL ANALYSIS 

Data weredocumented in the form of mean ± SEM. Thedata were analysed using statistical 

tools/methods including one-way
-
ANOVA

-
with 

i
Graphpad

-
instat 3.6, followed

-
by

-i
Dunnett’s 

multiple
-
comparison

-
test as also used to plot graphs. P values less

-
than 0.05

-
were

-
considered 

statistically
-
significant. 

 

RESULTS 

 

Compounds 

inplant extract 
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+ indicates presence 

Phytochemical investigations of Kalanchoe crenata ethanol extract (EEKC) indicated 

presence of numerous bioactive components including 
i
triterpenes (Tri), 

i
anthraquinones 

(Ant),steroids (Ste),tannins (Tan),flavonoids (Fla),alkaloids (Alk), glycosides (Gly), phenolic 

(Phe), terpenoids (Ter) and saponins (Sap). 

Glucose levels within 3 weeks of treatment after induction 
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Figure 1: Changes in glucose levels in mmol/l within 3 weeks of treatment after 

induction. 
 

Normal saline was administered to the control, nothing was given to the normal 

control
i
glibenclamide to diabetic control and 10mg/kg, 30mg/kg, 100mg/kg kalanchoe 

crenata extract to the test groups. 

Error bars denote SEM, n = 5, significant difference: p<0.05. 

 

Diabetic rats treated with 5mg/kg 
i
Glibenclamide showed a sharp reduction

-
in

-
glucose

-
level 

from induction day to week one. There was no decline in glucose level in the second week 

and there was also a slight decrease
-
in

-
glucose

-
level in the third week. Both 30 and 100mg/kg 

  + + + + 

 

+ + + + + + 



 

 

KC treated
-
diabetic

-
rats also

-
showed a very sharp drop in glucose levels after the third week 

of treatment
-
compared to the 

i
glibanclamide treated diabetic rats.The 10mg/kg KC treated 

rats also showed a sharp reduction in glucose levels within the first week after treatment. The 

level reduced further in the third week after treatment but not to the level as compared to the 

i
glibenclamide treated rats.After three weeks of treatment there were no significant 

differences in the change of blood glucose levels between the 5mg/kg 
i
Glibenclamide control 

and 10 mg/kg KC, 30mg/kg KC and 100mg/kg KC (p=0.7191). 

 

Changes in glucose level after treatments 
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Figure 2: Changes in glucose levels after third week of treatment. 

 

Normal saline was administered to the negative control, nothing was administered to the 

normal control,
i
glibenclamide to diabetic control and 10mg/kg, 30mg/kg, 100mg/kg 

kalanchoe crenata extract to the test groups. 

Error bars denote SEM, n = 5.  

 

After the third week of treatment, there was a significant difference between the 5mg/kg and 

control (p< 0.05) and between 100mg/kg KC (p<0.05) compared with the control.There was 

a highly significant difference between the 30mg/kg KC and the control group (p<0.0001). 



 

 

 

Changes in lipid levels after treatments 
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Figure 3: changes in lipid levels in mg/dl after the third week of treatment. 

Error bars denote SEM, n = 5. 

It was observed that there was a significant decrease in the total cholesterol, LDL-C, 

triglycerides and significant increase in HDL-C in the 5mg/kg 
i
Glibenclamide treated rats 

compared with the control. In the 10mg/kg KC treated rats there was non-significant increase 

in total cholesterol and HDL-C but a significant decrease in triglycerides and LDL-C 

compared with the diabetic control. There was significant decrease in total cholesterol LDL-

C and triglycerides but significant increase in HDL-C in the 30mg/kg KC treated rats 

compared with the control. 

Comparing the 100mg/kg KC treated rats there was a significant decrease in LDL-C, total 

cholesterol, triglycerides and significant increase in HDL-C compared with the normal 

control.  



 

 

 

 

A; changes in creatinine after treatments and B; changes in blood urea nitrogen after
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Figure 4: A; changes in creatinine levels after third week of treatment, B; changes in 

blood urea nitrogen after third week of treatment. 

Creatinine levels decreased within each treatment group compared with the normal control 

(Fig 5A). There was a significant change in plasma creatinine levels between the 5mg/kg 

i
Glibenclamide, 10mg/kg KC, 30mg/kg KC and 100mg/kg KC compared with the normal 

control (p < 0.0001).From figure 5B the blood urea nitrogen decreased within each treatment 

group compared with the normal control. There was a significant change in the blood urea 

nitrogen levels within the 5mg/kg Glib, 30 and the 100mg/kg KC treatment groups (p 

<0.0001). There was a non-significant change in the blood urea nitrogen in the 10 mg/kg KC 

compared with the control group (p > 0.0001).  

 

 

 



 

 

Fig 5. A; Changes in Alkaline phosphatase (ALP), B; Gamma-glutamyl transferase 

(GGT), C; Aspartate transaminase (AST), D; Alanine transaminase (ALT) and E; Total 

bilirubin (BIT) levels 
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Changes in Alkaline phosphatase (ALP), Gamma-glutamyl transferase (GGT), Aspartate transaminase (AST) 

and Alanine transaminase (ALT) in u/l and Total bilirubin (BIT) in mg/dl after third week of treatment. 

 

ALP levels decreased significantly in all the treatment groups (5mg/kg glib, 10mg/kg, 

30mg/kg and 100mg/kg KC treated rats) compared with the control. (p< 0.005).GGT levels 

decreased significantly in all the test groups (5mg/kg glib, 10mg/kg KC, 30mg/kg KC and 

100mg/kg KC) compared with the control group. (p< 0.005). Alanine transaminase (ALT) 

and Aspartate aminotransferase (AST) both decreased significantly in 5mg/kg 

i
Glibenclamide, 10mg/kg KC, 30mg/kg KC and 100mg/kg KC compared with the diabetic 

control. (p< 0.05). Total bilirubin (BIT) decreased significantly in all the treatment groups 

(5mg/kg glib, 10,30and 100mg/kg KC). (p< 0.005) 

Histopathology 

A: Normal rats 

B: Diabetic untreated rat 

C: 100mg/kg extract treated rat 

D: 30mg/kg extract treated rat 

E: 10mg/kg extract treated rat 

F: Glibenclamide treated rat 



 

 

 

Liver 

  

  

  

  

 

Figure 6: Photomicrograph of liver sections of albino rats.  (A) Normal histology with non-activate 

Kupffer cells (white arrows. (B) Tissue section appears 
i
eodematous, with the presence of activated 

Kupffer cells (white arrows) with some highly basophilic nuclei of some hepatocytes. (C) Section 

appears normal. (D) Slightly 
i
eodematous with few highly basophilic nuclei of hepatocytes (E) 

i
Eodematous with few highly basophilic nuclei of hepatocytes and activated Kupffer cells (white 

arrow). (F) Section appears normal with few activated Kupffer cells (H&E stain 100X). 
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Kidney 

  

  

  

Figure 7: Photomicrograph of kidney sections of albino rats. (A) Normal histology of tubules, renal corpuscles 

and a well-defined capsular space (white arrows). (B) diminished outline of renal corpuscles and absence of 

capsular space (white arrows), with loss of the glomerular in some corpuscles (asterisks). (C) Atrophy of tubules 

and corpuscles with intact capsular space (white arrow). (D) diminished outline of renal corpuscles (long white 

arrow) and absence of capsular space (short white arrow). (E) A semi-capsular space (white arrows) around the 

glomerulus of the corpuscles, and loss of glomerulus represented by an empty space (
i
asteriks) in corpuscle and 

signs of atrophy of the corpuscles. (F) Normal histology of tubules, renal corpuscles and a well-defined capsular 

space (white arrows) 
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Pancreas 

  

  

  

Figure 8: Photomicrograph of histological sections of the pancreas of albino rats.  (A) section of the pancreas with 

normal histology of the Islets of Langerhans (white arrows). (B) Loss of cells mostly  from the middle portion of 

the endocrine Islets of Langerhans (long white arrows), with highly basophilic nuclei of surrounding secretory 

exocrine acinar cells (short white arrow). (C) histological section appears normal with normal Islet of 

Langerhans (white arrow) and the presence of an intralobular duct (asterisks) of the exocrine acinar. (D) 

Reduction of cells  in the middle portion of the Islets of Langerhans (white arrows). Sign of little 

regeneration.(E) Regeneration of cells in the middle portion of the Islets of Langerhans (white arrows). (F) Total 

regeneration of Islet cells (white arrows). Presence of intralobular duct of the exocrine acinar (asterisks) (H&E 

stain 100X). 
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Histological analysis 

Examined liver sections from the normal rats revealed normal histological structure of 

hepatocytes;hepatocytes were polygonal in shape, tightly parked, containing basophilic 

central rounded  nuclei separated by the hepatic sinusoids which radiates from the central 

vein (CV), and with the presence of non-activated spindle shaped  Kupffer cells within the 

sinusoids (Figure 6A). Liver sections from negative control diabetic rats showed activation of 

Kupffer cells, tissue section appears 
i
eodematous, showing marked dilatation of CV and 

hepatic sinusoids, with the presence of highly basophilic nuclei of some hepatocytes (Figure 

6B). In figure 6C, section appears normal, with 6D being slightly 
i
eodematous with few 

highly basophilic nuclei of hepatocytes. Figure 6E also showed 
i
eodematous tissue sections 

with dilatation of CV and 
i
sinosoids, and the presence of few highly basophilic nuclei of 

hepatocytes and activated Kupffer cells. For 6F, sections appear normal with few activated 

Kupffer cells and with most of the hepatocytes being slightly basophilic than normal, with 

nuclei being more conspicuous than the ones in 6A and 6C. 

 

Examinedsections of the cortex of the kidney from the normal rats(Figure 7A), revealed 

normal histological structure of tubules and renal corpuscles (with well-defined capsular 

space).Kidney sections from negative control diabetic rats (Figure 7B), showeddiminished 

outline of renal corpuscles, absence of capsular space and with loss of the glomerular in some 

corpuscles from the cortex, which predicts degeneration of cells in the kidney of this group.In 

figure 7C, the sections had atrophied renal tubules and corpuscles with intact capsular space, 

predictive of regeneration of kidney tubules. Figure 7D, had diminished outline of renal 

corpuscles and absence of capsular space, with 7E having a semi-capsular space around the 

glomerulus of the corpuscles, and loss of glomerulus represented by an empty space in 

corpuscle and signs of atrophy of the corpuscles. Histological sections from this group (7F), 

showed normal histology of renal tubules and corpuscles withwell-defined capsular space, 

which reveals regeneration of cells. 

Examined section of the pancreas from the normal rats show normal histology of the 

endocrine islets of 
i
langerhans, exocrine acinar cells and pancreatic connective tissue septa 

(Figure 8A).  In the diabetic control experimental rats (Figure 8B),damage of cells mostly 

from the midpart of the endocrine islets of Langerhans , thus displayed localized degeneration 



 

 

of cells at  the  centre, with highly basophilic nuclei of surrounding secretory exocrine acinar 

cells. Irregularly arranged peripherally placed islet cells. Also both islet of 
i
langerhans 

displaying degenerative and necrotic changes in diabetic control rats. Figure 8C shows 

histological section which appears normal with normal Islet of 
i
langerhansassociated with the 

ordinary control group. Decrease of cells within the center parcel of the islets of
i
langerhans 

(Figure 8D). Islet of Langerhans displaying decrease in size with degenerative cells with sign 

of little regeneration in the middle, with regularly arranged peripheral islet cells, with 8E 

showing regeneration of cells in the mid part of the islets of Langerhans, with intact and 

uniformly arranged peripheral islet cells. Figure 8F shows total regeneration of cells at the 

centre of the islet of Langerhans 

 

DISCUSSION 

DM is a global health problem and which many developing countries are looking for new 

ways of managing this condition. Many have resorted to the use of herbal medicine. Thus, it 

has become necessary for scientist to research into the efficacy of plants
-
with

-
anti-diabetic

-

properties
-
for

-
medicinal purposes.  

The study assessed the effect of leaves and stem ofK. crenata (KC)ethanolic extract on renal 

and liver 
i
impairement, 

i
dyslipidemia and 

i
glycemia

-
in

-
streptozotocin

-
induced

-
diabetic

-
rats. 

Phytochemical examination revealed the presence of
-
Alkaloids,

-
Glycosides,

i
Phenolics, 

Flavonoids, Triterpenes, 
i
Anthraquinones, Steroids, Tannins,

i
Terpenoids

-
and

-i
Saponins which 

supports work done by[31], which showed the presence of all these compounds in a methanol 

extract of kalanchoe sp. 

In the study, 5mg/kg 
i
glibenclamide, 30mg/kg and 100mg/kg ethanolic extract of KC showed

-

a significant
-
reduction

-
in

-
blood

-
glucose

-
levels

-
compared

-
with

-
the

-
control

-
group in the STZ 

induced diabetic rats. The 10mg/kg KC extract also showed a non-significant reduction in the 

blood glucose levels compared with the control group. The
-
decrease

-
in the

-
blood

-
glucose was 

as a result of the presence of terpenoids in the extract. 
i
Terpenoids are known to reduce blood 

glucose
-
through

-
many

-
mechanisms

-
which

-
include

-
insulin-like

-
activity,

 -
inhibition of

-

gluconeogenesis and 
i
glycogenolysis[32]. 

KC also contains flavonoids and tannins that are known
-
 to decrease

-
blood glucose

-
through 

reduction
-
in the intestinal

-
absorption of

-
glucose [33].  



 

 

With 
i
lipidemia, rats treated with KC (30,100mg/kg) and 5mg/kg 

i
glibenclamide showed 

decreased total
-
cholesterol, triglycerides

-
and LDL-C and increased HDL-C. The 10mg/kg KC 

showed a non-significant
-
increase in

-
total cholesterol and HDL-C but decrease in 

triglycerides and LDL-C. This suggest that 30mg/kg and 100mg/kg KC extract has 

a
i
dyslipidemic effect due to the presence of flavonoids which play a role in decreasing LDL-

C and total cholesterol and increasing HDL-C [34], and that 10mg/kg KC was not effective in 

controlling these parameters. 

Renal
-
function was

-
assessed by

-
measuring creatinine

-
and blood urea nitrogen (BUN). 

Creatinine levels in the blood decreased in all the treatment groups (5mg/kg 
i
glibenclamide, 

10, 30,100mg/kg KC) after week 3 compared with the control which suggests the 

effectiveness of these treatments in recovering kidney tissue damage after the third week of 

induction of DM and  also suggests a non-toxic effect of the extract on the kidney. This 

supports work done by [34], which showed a significant decrease in blood creatinine levels 

after administration of flavonoids to induced diabetic rats since flavonoid was also screened 

in the KC extract in this study. 

Blood urea nitrogen (BUN) also decreased in all the treatment groups (5mg/kg 

i
glibenclamide, 10, 30and 100mg/kg KC), which suggests that 10, 30 and 100mg/kg KC 

treatment groups reduced kidney tissue damage due to the presence of tannins and flavonoids 

in the KC extract[35]. 

Liver function test (LFT) was assessed by measuring Aspartate transaminase (AST), Alanine 

transaminase (ALT), Alkaline phosphatase (ALP), Gamma-glutamyl transferase (GGT) and 

Total bilirubin (BIT) after week 3 of treatment. 

After the third week of treatment AST, ALT, ALP, GGT and BIT all decreased significantly 

in all the treatment groups (5mg/kg vglibenclamide, 10, 30 and 100mg/kg KC) compared 

with the control group which suggests improved liver functioning. It further explains the fact 

that damaged liver tissues of the control group were improved in the treatment groups from 

week 1 to week 3 explaining the effective treatment actions on liver repair by all the test 

groups which confirms work done by[36]. Decrease in AST and ALT suggest no 

hepatocellular damage to the liver tissues, whereas decrease in GGT and ALP suggest no 

cholestasis. 

From the results negative untreated diabetic rats showed marked histological changes of liver 

sections.It was also observed that an increase in dose of extract (30-100mg/kg) of extract 

showed different degrees of hepatoprotective and regenerative effects on the hepatocytes of 



 

 

the rats, with high dose (100mg/kg) showing the highest signs of regenerative potential of the 

extract .This findings agrees with work done by[14, 37]. 

The histopathological
-
changes

-
observed

-
in the pancreas

-
revealed islet degeneration of the 

negative control groups, whiles in the extract treated diabetic rats, the higher dose 

(100mg/kg) showed the highest degree of regeneration with 
i
cyto –architecture resembling 

that of the normal rats.The other doses (10 and 30 mg/kg extract), however showed moderate 

signs of regeneration (figure 3). Thus, the higher the dose, the greater the degree of 

regeneration of the beta cells of the islet. This finding agrees with other research works 

carried elsewhere
24

 using different plant extract. 

Histology of kidney sections of negative control rats showed tubular degeneration, necrosis, 

and distortion of 
i
cyto-architecture of renal corpuscles which seems to be reversed in the 

extract treated diabetic rats.This finding agrees with a work done by[38] 

 

CONCLUSION 

The outcome of the experiment showed that
-
the ethanol

-
extract of

-
K. 

i
Crenata, at 30 and 100 

mg/kg
-
body weight

-
doses, lowered blood

-
glucose and improved

-i
lipidemia by decreasing total 

cholesterol and LDL-C and increasing HDL-C. These dosages showed decrease in ALP, 

GGT, ALT, and AST and also showed reduction in total bilirubin. Therefore, the
-
extract

-

therefore contains anti-diabetic and some anti-nephropathic properties which may explain the 

herbal use of this plant for thetreatment and management of DM and its other health 

complications. Hence, the active components of the extract hold promise for the production 

of a potent and standard herbal medicine for the management of DM, kidney and liver 

diseases and also has no toxic effect on the liver, pancreas and the kidney. 
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