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ABSTRACT 

Acute toxicity and hematological effect of aqueous extract of Albizia chinensis (Osbeck) Merr 

stem bark in streptozotocin-induced diabetic Wistar rats were evaluated. The aqueous stem 

bark of extract of Albizia chinensis obtained by cold maceration was tested for acute toxicity 

in Wistar rats using Lorke’s method followed by sub-acute toxicity and hematological 

assessment. The LD50 was found to be above 5000mg/kg although the extract showed signs 

of sedation and reduced activity. There was a statistically significant effect on hematological 

levels with RDW-SD (p=0.0016), mean platelet volume MPV (p=0.0022) and procalcitonin (p-

value = 0.0056). In conclusion, the aqueous extract of the stem bark of Albizia is relatively 

safe for use at acute and subacute levels although more research needs to done to establish 

the chronic effects of the plant extract.  
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INTRODUCTION 

An ethnobotanical survey carried out in 

three selected districts in Uganda by [1], to 

establish the plants traditionally used in 

the management of diabetes mellitus (DM), 

reported Albizia chinensis as the 7
th

 most 

used plant out of the 18 plants that were 

reported to be used by the population to 

manage DM in Kayunga, Mukono and 

Wakiso districts of Uganda. In all these 

districts, Albizia chinensis was locally 

called ‘Omugavu’ [1]. There are also 

undocumented reports of the plant use for 

the same purpose in Bushenyi District in 

Western Uganda but this time using stem 

bark instead of leaves. However, there is 

no scientific documentation about either 

the toxicity profiles of the plant or its 

hypoglycemic activity as claimed by the 

population. Furthermore, even though 

Albizia chinensis (Osbeck) Merr has been 

reported as being used in selected parts of 

Uganda for treatment of DM, no efficacy 

studies have been done to demonstrate 

whether the plant is efficacious or safe for 

use hence this proposal to undertake a 

study of this nature. Despite the fact that 

there is high level use of medicinal plants, 

not only are there questions about their 

efficacy, but also about their safety of use 

among the affected individuals. Below are 

some of the methods used to scientifically 

ascertain their safety. The Globally 

Harmonized System (GHS) defines acute 

toxicity as, “those adverse effects 

occurring following oral or dermal 

administration of a single dose of a 

substance or multiple doses given within 

twenty-four hours or an inhalational 

exposure of four hours.” According to 

OECD (Organization for Economic 

Cooperation and Development), test 

guideline 423, acute oral toxicity refers to 

the unfavorable effects that occur after a 

one off dose of a chemical is taken or 

repeated doses are taken within 24 hours. 

In this aspect delayed death occurs when 

an animal does not die or appear moribund 

within 2 days (48 hours) of being observed, 

but instead death occurs later throughout 

the 2 weeks (14-days) period. Acute 

toxicity tests are usually the first tests 

performed to offer crucial information on 

the relative toxicity anticipated to result 

from a single brief exposure, and they are 

used to calculate the LD50. For oral and 

inhalational testing in rats, as well as 

http://www.iaajournals.org/
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cutaneous testing in rats and rabbits, 

standardized tests are available. Fixed 

dose procedure (OECD test guideline-420), 

acute toxic class method (OECD test 

guideline-423), up and down procedure 

(OECD test guideline-425), acute dermal 

toxicity (OECD test guideline-402), and 

acute inhalational toxicity (OECD test 

guideline-403) are the most common OECD 

elaborative toxicity guidelines for 

describing acute systemic testing [2]. 

Aim of the study 

The aim of this study is to assess the acute 

toxicity and hematological effect of 

aqueous extract of Albizia chinensis 

(Osbeck) Merr stem bark in streptozotocin-

induced diabetic Wistar rats.

METHODOLOGY 

Study design 

This study was conducted using an 

experimental approach. The study 

experimental setups started with Albizia 

chinensis plant material collection, which 

was followed by drying, pulverizing and 

extraction.  Acute toxicity testing of the 

extract followed Lorke’s method [3] while 

the sub-acute toxicity tests were 

conducted according to the [4] regulations 

for 28-day toxicity studies following 

repeated oral substance administration in 

rats. Hyperglycemia was induced using 

streptozotocin following a practical guide 

for induction of type-2 diabetes in rats as 

suggested by [5]. The oral hyperglycemic 

activity of aqueous extract of Albizia 

chinensis stem bark in the diabetic rats was 

then evaluated using metformin as the 

comparator for oral hypoglycaemic 

activity. 

Study setting 

Plant material drying, pulverizing and 

extractions were performed in KIU-WC 

Pharmacology laboratory with the animals 

being kept under observation in the animal 

facility at KIU-WC Pharmacology 

laboratory. All experimental activities were 

performed at KIU-WC Pharmacology and 

KIU–TH Hematology laboratories. 

Plant collection and identification 

The plant stem bark of Albizia chinensis 

was collected from Orushenyi village, in 

Bushenyi -Ishaka Municipality in Bushenyi 

District. This area was specifically selected 

as a site of plant material collection 

because there was undocumented use of 

the plant for DM management by the 

population. Once the plant stem bark was 

collected, a sample with other associated 

plant parts were carefully packaged and 

transported to a plant taxonomist at 

Mbarara University of Science and 

Technology for identification and 

authentication, for which an identification 

numbers of MW007 was provided.  

Storage, drying and pulverization 

The stem bark sample of Albizia chinensis 

was stored and dried in a shade to constant 

weight. The stem bark shavings were 

spread on a dry cemented tables in an 

isolated room and changed daily until 

constant weight was achieved. Dried stem 

bark material was coarsely powdered, 

sieved with a size #40 mesh sieve and then 

stored in an air tight container at room 

temperature after weighing until 

extraction time. 

Extraction 

In the extraction process used, I tried as 

much as possible to simulate the approach 

used by the respondents in the study by 

[1]. A total of 540g of powdered sample 

material was macerated in 5 liters of water 

that was already distilled, at 25
0

C followed 

by shaking at intervals up to 2 days (48 

hours) and then the mixture was strained 

with cotton wool and then filtered by use 

of a #1-Whatman filter paper. Then, using 

a rotary evaporator at 40°C under reduced 

pressure, the filtrate was then 

concentrated, then drying at room 

temperature was allowed to take place. 

The percentage yield (%) of the extract was 

calculated using the equation below: 

Percentage yield (% age yield) = Weight of 

concentrated extract divided by Weight of 

the plant powder multiply by 100  

The dried crude extract was then stored in 

a refrigerator at 4°C until it was used for 

actual animal experiments.  

Stock solution preparation 

Stock solution preparation was performed 

through dissolving 5g of the extract in ten 

milliliters of water free from impurities to 

obtain a concentration of stock solution of 

500mg/ml. Preparing the stock solution 



   

148 

 

was only done at the time it is was needed 

to be administered to the animals. The 

doses of the extract to give orally to the 

animals were arrived at based on 

calculation using Ghosh’s formula [6]; 

                                                                

Volume given to each animal (ml) = Weight 

of the animal (kg) divide by  Extract 

concentration (mg/ml) multiply by the dose 

[mg/Kg]  

Experimental animals and procedure 

All procedural handling of animals was 

performed according to [7] and humane 

care and use of guidelines on laboratory 

use of animals [2]. Wistar rats, both male 

and female aged 7-8 weeks and weighing 

about 150-220g, were used for this study. 

Only non-pregnant females that had never 

given birth were considered. Standard 

cages were used to accommodate the 

animals throughout the study and they 

were fed on a standard regulations 

prescribed feeds and hydrated with water 

given for as much as was necessary, with 

12 hour of access day light and 12 hour of 

night time. These selected experimental 

animals were kept under the stated 

conditions for five days in order to allow 

them time to acclimatize with the 

environmental conditions before initiation 

of experiments. 

The animals were divided into five groups 

of five animals each as indicated below: 

Table 1: Grouping and Animal treatments 

Source: [8] 

Streptozotocin induction of diabetes 

mellitus 

Diabetes was induced following the 

method by [9]. Animals were administered 

3 (multi dose) intra-peritoneal injections of 

streptozotocin (STZ) solution (Agscientific 

brand; T 858 452 9925, San Diego, CA 

92121).  The STZ solution was prepared at 

the very time for the purpose and 

administered at a dose of 35mg/kgb.w. in 

0.1M cold citrate buffer & pH 4.5. Animal 

blood samples were collected by bleeding 

the animals via the tails after 72 hours, to 

determine blood glucose level using a 

glucometer (On-Call® Plus Model Number: 

G113-111). Animals were considered to be 

diabetic if the blood glucose levels were 

consistently above 250 mg/dl over a range 

of time [9]. 

Acute and sub- acute toxicity study of 

the extract 

Lorke’s method and OECD 407 guidelines 

were followed to determine acute oral 

toxicities of A. chinensis extract. Wistar 

rats, both male and female, were randomly 

selected from the experimental pool to 

perform this test [3; 10].  

Acute toxicity studies 

Lorke’s method [3] was performed through 

a two-phase process. In Phase one, 9 

animals were used. Divided into three 

groups of 3 animals with each group being 

administered a different dose (100, 500 

and 1,000 mg/kg) of plant extract. The 

animals were then observed over a 24 

hours period to monitor their specific 

behavior as well as for mortality. In Phase 

Two, only 3 animals, were used having 

been distributed into 3 groups of one 

animal each. They were administered 

higher doses at (1600, 3200 and 5000 

Group  Treatment 

Group I These were untreated diabetic rats which received 1 ml of distilled water 

(Negative control) 

Group II The positive control group that was treated with the oral hypoglycemic drug 

(metformin) 

Group 

III 

Was the diabetic model group containing STZ- treated surviving diabetic rats 

which were treated with the bark extract of Albizia chinensis  

Group 

IIIa: 

Diabetic rats treated with low dose (200mg/kg Bwt) of Albizia chinensis bark 

extract  

Group 

IIIb 

 Diabetic rats treated with medium range dose (400mg/kg) of Albizia chinensis 

bark extract  

Group 

IIIc: 

Diabetic rats treated with high dose (800mg/kg) of Albizia chinensis bark 

extract  
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mg/Kg.bwt) of plant extract and then also 

observed for 24 hours for behavior as well 

as mortality [3]; as shown in Table 2 below.

                     Table 2: Lorke’s method animal groupings for acute toxicity study 

Phase  Animals 

S.No. 

Body 

weight  

Injectable 

Volume 

Animal 

Death 

Observations 

 

 

 

 

Phase 

One 

 

Group 1 (100mg/kg) 

1 135.6 0.14   

2 147.2 0.15  

3 117.8 0.12  

Group 2 (500mg/kg) 

1 148.2 0.74   

2 132.2 0.66  

3 119.3 0.60  

Group 3 (1000mg/kg) 

1 155.8 1.60   

2 116.9 1.20  

3 137.7 1.40  

      

 

 

 

Phase 

Two 

 

Group 1 (1600mg/kg) 

1 160.5 1.30   

Group 2 (3200mg/kg) 

1 155.6 2.5   

Group 3 (5000mg/kg) 

1 166.4 4.1   

Sub- acute toxicity studies 

The principle of this test according to 

OECD – 407 guidelines is that for a time 

period of 28 days, a test drug is 

administered orally in progressive dosages 

to multiple groups of experimental 

animals, with one dose level for each 

group [10].  The starting dose for sub- 

acute studies was selected based on OECD 

– 407 guidelines in consideration of the 

LD50 from the acute toxicity studies.  The 

protocol guides that toxic effects, but not 

upto severe suffering or death, should be 

the goal of the greatest dose level. 

Following that, a descending dose-level 

sequence should be elected with the goal 

of showing any dosage-related response 

and no side effects at the least dose level 

[4]. 

Based on the OECD – 407 dose selection 

guidelines mentioned above, three 

descending doses where chosen; Low dose 

group - 200mg/kg bwt,;  Medium dose 

group – 400mg/kg bwt;  High dose group – 

800mg/kg bwt. The animals were observed 

very closely every day for any toxicity 

signs.  

Observations for toxic effects 

Twice each day, all of the animals were 

checked for illness and mortality. Any 

aberrant physical or behavioral changes 

were also examined. Changes in the eyes, 

skin, mucus membrane, fur and autonomic 

effects such as pupil size, lacrimation, 

piloerection, and a typical patterns of 

breathing were also seen. If any such 

symptoms occurred, the time of onset, 

intensity, and duration were recorded. All 

animals had their eyes examined prior to 

the start of the tests and the day before 

they were euthanized. At least once a 

week, all of the animals were weighed. 

Food consumption was also measured at 

least once a week. All observations were 

performed as guided by OECD guidelines 

423 (2001) [1]. 

Evaluation of hematological parameters 

A method used in an earlier study by [11; 

36] was applied in our study. Here, after 

elapse of our 28 day duration of study 

period, the animals were fasted overnight. 
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The following morning, each animal was 

anaesthetized using halothane and seven 

milliliters of blood were collected by 

application through cardiac puncture 

method into 2ml vacutainers laced with 

heparin and non heparinised vacutainers 

(5mls). The heparinised samples of blood 

collected were analysed using an 

automated hematology analyser (PE 6000). 

White blood cells (WBC) count, hemoglobin 

(HgB) levels, red blood cells (RBC) count, 

haematocrit (HCT), mean corpuscular 

volume (MCV), mean corpuscular 

hemoglobin (MCH), mean corpuscular 

hemoglobin concentration (MCHC), red 

blood cell distribution width (RDW-CV), 

platelet (PLT) count, mean platelet volume 

(MPV), platelet distribution width (PDW) 

and procalcitonin (PCT) levels were 

analysed. The hematological evaluation 

was conducted at the Institute of 

Biomedical Research (IBR) Laboratory  of 

Kampala International University Western 

Campus (KIU WC) and at Kampala 

International University -Teaching 

Hospital laboratories  basing on methods 

by [12; 11; 36]. 

Data analysis 

Data was entered in MS Excel, then 

exported to STATA (Version 15, Stata Corp 

LLC, College Station, Texas 77845-4512) 

software for statistical analysis. 

Experimental results were analyzed by one 

way analysis of variance (ANOVA). All 

results were expressed as Mean ± SD and a 

statistical significance was considered at p 

≤ 0.05. The Benforoni post-hoc test was 

used to identify the location of the 

differences across groups. 

RESULTS 

Percentage yield 

Since the mass of dry extract = 173.3 g and 

the mass of powdered material used in the 

extraction was 540 g, the percentage yield 

(%) of the extract was calculated using the 

equation below: 

Weight of concentrated extract          

Percentage yield (% age yield) =          x 100  

  Weight of the plant powder 

Implying that percentage yield (% age 

yield) = (173.3/540) x 100 = 32.1% 

Acute toxicity studies 

Lorke's method was used to conduct the 

acute toxicity investigation, and the 

findings are shown in Table 3 below.
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Table 3: A table showing the observations for acute toxicity 

Phases  Animals S. No. Body wgt Inj. Vol Animal Death Observations 

 

 

 

 

Phase 

One 

 

Group 1 (100mg/ kg.bwt) 

1 135.6 0.14 No  Reduced activity after 

1.5 hours of drug 

administration 

2 147.2 0.15 No 

3 117.8 0.12 No 

Group 2 (500mg/ kg.bwt) 

1 148.2 0.74 No  Reduced activity after 1 

hour of drug 

administration 

2 132.2 0.66 No 

3 119.3 0.60 No 

Group 3 (1000mg/ kg.bwt) 

1 155.8 1.60 No  Reduced activity 

 Sedation  

 Mild diarrhea 

2 116.9 1.20 No 

3 137.7 1.40 No 

 

 

 

 

 

Phase 

Two 

 

 

 

 

 

 

Group 1 (1600mg/ kg.bwt) 

1 160.5 1.30 No • Reduced activity 

• Sedation  

• Diarrhea 

• Pilo erection 

Group 2 (3200mg/ kg.bwt) 

1 155.6 2.5 No • Reduced activity 

• Sedation  

• Diarrhea 

• Pilo erection 

Group 3 (5000mg/kg.bwt) 

1 166.4 4.1 No • Reduced activity 

• Difficulty in breathing 

• Diarrhea 

• Pilo erection 

After 24 hours of observing the test animals, there was no fatality recorded. All animals had 

regained normalcy at the end of 24 hours after plant extract administration. 

Calculation of LD5O 

Using Lorke’s method, LD5O is calculated 

using the formula: 

LD5O = √ (D0 X D100) 

Where: 

D0 = Highest dose that gave no mortality 

D100 = Lowest dose that produced mortality. 

Therefore, with the highest dose used 

(5000mg/ kg. bwt) having caused no 

mortality, the LD50 of the plant extract was 

deemed to be greater than 

5000mg/kg.bwt. 

LD50 = >5000mg/kg.bwt 

Sub – acute toxicity studies 

After 28 days of experimentation, the 

animals were sacrificed to perform 

hematological, biochemical and histo-

pathological evaluations on the blood and 

organ tissues and the results are presented 

in the subsections below. 

Hematological evaluation 

The results for white blood cell (WBC) 

count, hemoglobin (HgB) levels, red blood 

cells (RBC) count, hematocrit (HCT), mean 

corpuscular volume (MCV), mean 

corpuscular hemoglobin (MCH), mean 

corpuscular hemoglobin concentration 

(MCHC), red blood cell distribution width 

(RDW-SD) and red blood cell distribution 

width (based on both width of distribution 

curve and mean cell size)(RDW-CV), 

platelet (PLT) count, mean platelet volume 

(MPV), platelet distribution width (PDW) 

and procalcitonin (PCT) levels are 

presented in Table 4 below: 
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Table 4: The descriptive analyses of hematology parameters 

Blood 

parameters 

 

p-

value 

 

Control 

Group 

(1 ml DW) 

Mean ± 

SEM 

Low dose 

(200mg/kg) 

Mean ± SEM 

Medium Dose 

400mg/kg 

Mean ± SEM 

High Dose 

80mg/kg 

Mean ± SEM 

WBC 0.8444 8.14±1.17 7.42±1.12 8.57±1.06 8.18±1.12 

HgB 0.2442 12.38±1.13 14.44±1.03 14.75±1.01 14.19±1.01 

RBC 0.4827 10.47±1.44 8.23±1.03 8.03±1.02 7.18±1.02 

HCT 0.8156 45.6±1.07 44.11±1.02 45.78±1.01 44.09±1.02 

MCV 0.375 48.14±1.25 59.11±1.01 57.12±1.01 61.53±1.02 

MCH 0.3067 21.46±1.12 19.32±1.01 18.35±1.01 19.73±1.01 

MCHC 0.4572 27.01±1.2 32.70±1.01 32.18±1.00 32.14±1.01 

RDW-CV 0.9409 15.18±1.19 14.37±1.02 15.52±1.01 15.03±1.01 

RDW-SD 0.0016 30.80±0.28 32.8±0.54 33.14±0.54
a

 34.26±0.60
b

 

PLT 0.0718 712.2±35.8 792.0±56.8 829.8±28.8 700.4±13.1 

MPV 0.0022 6.37±1.03 6.96±1.01
c

 7.10±1.01
d

 6.88±1.02
e

 

PDW 0.1521 15.46±0.09 15.46±0.08 15.36±0.06 15.66±0.12 

PCT 0.0056 0.45±0.03 0.55±0.04 0.59±0.02
f

 0.48±0.01 

 

Values are expressed as Mean ± SEM for 𝑁= 

5. Values were considered significant if (𝑃 

< 0.05). 

When one-way analysis of variance 

(ANOVA) was performed, RDW-SD 

(p=0.0016), MPV (p=0.0022) and PCT 

(p=0.0056) showed statistically significant 

mean differences.  This indicated that the 

extract at 200mg/kg bwt and above, 

caused a statistically significant increase 

in mean platelet volume (MPV) that at 

400mg/kg bwt and above, caused a 

statistically significant increase in red 

blood cell distribution width (RDW-SD) 

while that 400mg/kg caused a statistically 

significant increase in procalcitonin (PCT) 

levels. When a Bonferroni post-hoc test 

was performed to determine where the 

differences truly came from; a.-p=0.029; 

b.-p=0.001; c.-p=0.014; d.-p=0.002; e.-

p=0.038; f.-p=0.009; there were 

statistically significant mean differences 

between the control group and the 

treatment group. (Adjusted p-values where 

the post hoc test was used). This implies 

that the observed differences of RDW – SD 

of the medium and high dose and the MPV 

of all groups as compared to the untreated 

group is very unlikely to be due to chance. 

DISCUSSION 

Yield of the extraction process 

A technique for extracting high-yield 

extracts with little modifications to the 

extract's functional characteristics would 

be ideally the most preferred extraction 

technique as biological activity of extracts 

generated utilizing various extraction 

procedures have been described in several 

investigations [12, 13].  

In this study, we used aqueous extraction 

technique of the Albizia chinensis stem 

back in an effort to mimic the extraction of 

the plant for use in the management of 

diabetes mellitus by the communities as 

reported by Ssenyange and colleagues [1].   

Having obtained a percentage yield of 

32.1%, it is considered to be a relatively 

good out considering the fact that aqueous 

extraction of phytochemicals does not 

usually give good yields [14].  

Further still, the method of extraction used 

has been reported before to be able to 

achieve extraction of water soluble 

phytochemicals like flavonoids, saponins, 

glycosides, alkaloids and terpenoids [14; 

15]. Therefore, having obtained positive 

antidiabetic effect of the plant extract in 

the study, and all those five 
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phytochemicals compounds having been 

confirmed to elicit antidiabetic activity 

[16; 17; 18], its highly likely that the 

technique used for extraction was able to 

obtain some or all of the water-soluble 

compounds that are known to have 

antidiabetic effect, although this cannot be 

definitely ascertained without further 

studies. A good yield from the plant 

implies that it has good potential for 

commercialization by the community, 

following confirmation of efficacy and 

safety. This is because many times 

bioprospecting for drugs from plant 

sources tends fail due to limited yield 

when the locally used extraction 

techniques are simulated. 

Acute toxicity of crude aqueous stem 

bark extract of Albizia chinensis 

The main goal of analyzing the safety of 

any medicinal plant is to determine the 

nature and significance of any adverse 

effects, as well as the exposure level at 

which they occur [19]. The acute toxicity 

test results of this study show that the 

aqueous extract of Albizia chinensis stem 

bark given orally to rats at concentrations 

of 100, 500, 1000, 1600, 3200, and 5000 

mg/kg using Lorke's method did not 

induce any mortality in the rats implying 

that the LD50 of Albizia chinensis stem bark 

is above 5000mg/kg. This implies that the 

plant has a high safety range making it safe 

for use at least in terms of acute toxicity.  

This finding is consistent with other 

studies that have reported high LD50 values 

for other members of the Genus Albizia 

with species like Albizia falcataria, Albizia 

chevalieri, Albizia odoratissima, Albizia 

saman, Albizzia lebbeck, Albizia 

gummifera and Albizia coriaria [20-

,21,22,23]. However, there were signs of 

some negative acute effects at all doses 

with reduced activity of the animals being 

observed from over one hour of 

administration and lasting close to an 

hour, coupled with signs of sedation. 

Observation of these toxic signs may be 

attributed to the confirmed presence of 

high levels of flavonoids and saponins in 

Albizia chinensis having been reported in 

previous studies [15].  

Flavonoids and saponins have been 

confirmed to elicit sedative – hypnotic 

effects on the human system [24], and 

therefore, observing sedative – hypnotic 

effects of the stem bark extract of Albizia 

chinensis in this study may be attributed to 

the presence of these phytochemicals. 

This implies that the plant extract has 

some central nervous system effects 

especially in terms of enhancing the 

inhibitory pathways such as the GABA by 

either acting on the GABA binding site or 

the allosteric site for GABA agonists. 

Alternatively, the CNS depressant effects 

could be a result of antagonistic effects 

against the excitatory neurotransmitters 

such as glutamic acid and aspartate 

through inhibition of the N-methyl-D-

aspartate receptors or by suppressing 

monoamine activity, among other CNS 

effects [24,25]. Considering the fact that a 

number of clinically used drugs is known 

cause sedative hypnotic effects, this might 

not be a hinderance to the use of the plant 

extract for antidiabetic activity as long as 

the sedative effect is transient. However, 

this can be a cause of concern since 

sedative-hypnotic drugs are known to 

cause addiction when used for a long time 

[25,26].  

Also, to note are the signs of piloerection 

observed in the animals at all doses above 

1000mg/kg bwt (In 1600mg/kg bwt, 

3200mg/kg bwt and 5000mg/kg bwt). 

Piloerection is an autonomic nervous 

system (specifically, sympathetic or 

adrenergic nervous system) reaction to 

thermal regulation  or in response to an 

“adrenaline rush” (the “fight-or- flight” 

response)  that comes as a result of 

contraction of the musculi arrectores 

pilorum smooth muscle that stretches 

from the dermis' fibrils into the hair 

follicle's connective tissue investment 

[26]. Piloerection at high doses that was 

not observed in the lower doses could be 

as a result of autonomic nervous system 

toxicity that triggers off the physiological 

mechanism that causes the effect. This 

calls for further investigation to ascertain 

the real cause of this reaction. 

Similarly, diarrhea was observed in the 

animals at all doses above 1000mg/kg bwt. 

Available literatures shows that diarrhea is 

one of the Functional Bowel Disorders that 

occurs as a result of dysfunction of the 

autonomic nervous system [27]. Therefore, 
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it is highly likely that the observed 

diarrhea is as a result of toxicity of the 

autonomic nervous system as also 

suggested by other scholars [28; 27]. 

Diarrhoea can be induced by causing the 

release of nitric oxide thereby increasing 

permeability of the gastrointestinal 

membrane to calcium ions; by stimulating 

prostaglandin synthesis or release thereby 

increasing fluid and electrolytes int the 

lumen of the intestine; and by increasing 

GIT motility (peristaltic movements) 

thereby reducing the chances for water 

absorption.  This also requires further 

investigation to establish the mechanism 

by which the extract causes diarrhoea and 

which particular phytochemicals are 

responsible before a definite 

recommendation can be made about the 

plant. 

Sub-acute acute toxicity of the crude 

aqueous stem bark extract of Albizia 

chinensis 

The implications of the results of 

hematological, biochemical and 

histopathological assessments following 

28 days of repeated administration of the 

crude aqueous stem bark extract of Albizia 

chinensis to normal Wistar rats in varying 

doses are discussed in the sections that 

follow. 

Hematological evaluation 

The hematological parameters analysed 

were WBC, HgB, RBC, HCT, MCV, MCH, 

MCHC, RDW-CV, PLT, MPV, PDW and PCT. 

When one-way analysis of variance 

(ANOVA) was performed only three of the 

parameters namely; RDW-SD (p=0.0016), 

MPV (p=0.0022) and PCT (p=0.0056) 

showed statistically significant mean 

differences. When a Bonferroni post-hoc 

test was performed to determine where the 

differences truly came from; medium dose 

(p=0.029) and high dose (p=0.001) for 

RDW-SD; p=0.009 for PCT in medium dose 

and they were statistically significant 

mean differences between the negative 

(non-treated) control group and the 

treatment groups across the board for 

MPV. The significant difference of RDW-SD 

shown by Albizia chinensis in this study is 

consistent with effects of Albizia mahalao 

and Albizia chevalieri on red blood cells of 

test animals in two previous studies [29; 

20].  

Since too high RDW has long been thought 

to be a sign of iron, folate, or vitamin B-12 

deficiency, this result could potentially 

indicate macrocytic anemia, which occurs 

when the body creates too many big red 

blood cells rather than enough normal red 

blood cells. A high RDW is a sign of 

systemic inflammation in the body, as well 

as a symptom of various kinds of anemia 

[29]. It has also been reported that 

variation of RDW-SD and RDW-CV may 

significantly affect the breathing 

capabilities of an animal [30]. Therefore, 

with variation of this parameter being 

consistent with increase in the dose of 

administration, it may be probable that the 

difficulty in breathing observed with the 

highest dose administered 

(5000mg/kg.bwt) during acute toxicity 

studies may have been as a result of the 

significant variation of RDW-SD. Toxic 

effects that involve alteration of the 

functioning of the immune system as well 

as the respiratory system a cause for 

concern since they can have very serious 

consequences on a diabetic patient, a 

condition that tends to compromise 

immunocompetence. This calls for more 

studies to determine the mechanisms 

involved in this observed effect and the 

dose-response relationships so that 

measures can be devised against the 

toxicities before a definite 

recommendation can be made about the 

use of the plant.  

Mean platelet volume showed a significant 

mean difference in this study and the 

Benforoni post hoc tested showed the 

difference was exhibited across all 

treatment groups. This significant effect of 

Albizia chinensis extract on the MPV 

parameters of the animals is consistent 

with the reporting of the same effects of 

Albizia julibressin on platelets of animals 

[31,32,33,34,35,36]. This significant effect 

of Albizia chinensis may be attributed to 

the confirmed presence of flavonol 

glycosides isomers quercitrin and 

isoquercitrin [15,37,38,39,40,41], which 

were reported to have anti-platelet activity 

[32,33,34, 39,40,41]. Antiplatelet activity 

implies that the extract can interfere with 

the blood clotting process which may 

present a risk to the patient on the product 

derived from this plant. Again, there is 
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need to carry out further investigation to 

ascertain the mechanism of antiplatelet 

activity as well as the exact chemical 

causing it before a definite 

recommendation can be made about the 

plant. 

Pre-calcitonin (PCT) levels also showed a 

statistically significant mean difference 

(p=0.0056) with the difference being 

located in the medium (400mg/kg) dose (f 

– p=0.009). Pre-calcitonin is a known 

amino acid precursor that mainly is an 

indicator of tissue damage. This PCT 

variation in this study is further supported 

by the inflammation observed in the 

photomicrographs of this particular 

treatment group which points to the fact 

that PCT levels may increase in cases of 

tissue inflammation [35].  However, a 

conclusion in this study about the cause of 

this variation is not possible as the 

difference was shown to be exhibited by 

only the medium dose of which the tissue 

inflammation which could cause the 

variation of the PCT levels cannot be 

attributed to the dose for now. Another 

reason further studies are needed in this 

respect. 

CONCLUSION 

The results of this study have shown that 

the aqueous stem bark extract of Albizia 

chinensis has an LD50 above 5000mg/kg, 

which puts it in the safe range although 

some acute toxic effects like reduced 

activity, sedation and autonomic effects 

such as diarrhea and piloerection were 

observed. The study has further shown 

that the aqueous stem bark extract of 

Albizia chinensis is relatively safe at sub-

acute level with no significant effects on 

the studied hematological parameters. 

Although at high doses the plant may 

affect the hematological profile affecting 

red blood cell parameters, mean platelet 

volume and procalcitonin levels and 

showing some relative inflammatory 

infiltration which may lead to tissue 

damage.  

REFERENCES 

1. Ssenyange, C. W., Namulindwa, A., 

Oyik, B. and Ssebuliba, J. (2015). 

Plants used to manage type ii 

diabetes mellitus in selected 

districts of central Uganda. African 

Health Sciences, 15(2), 496–502.  

2. OECD. (2001). OECD Guidelines for 

the Testing of Chemicals, Section 4, 

Test No. 423: Acute Oral Toxicity - 

Acute Toxic Class Method. Oecd 

Guideline for Testing of Chemicals, 

December, 1–14. 

https://doi.org/10.1787/97892640

71001-en 

3. Lorke, D. (1983). A new approach to 

practical acute toxicity testing. 

Archives of Toxicology, 54(4), 275–

287. 

https://doi.org/10.1007/BF012344

80 

4. OECD. (2008). OECD Guidelines for 

the testing of chemicals: Repeated 

Dose 28-day Oral Toxicity Study in 

Rodents. Drug and Chemical 

Toxicology, 34(1), 13. 

http://www.oecd-

ilibrary.org/environment/test-no-

407-repeated-dose-28-day-oral-

toxicity-study-in-

rodents_9789264070684-en 

5. Gheibi, S., Bakhtiarzadeh, F., Jeddi, 

S., Farrokhfall, K., Zardooz, H. and 

Ghasemi, A. (2017). Nitrite 

increases glucose-stimulated 

insulin secretion and islet insulin 

content in obese type 2 diabetic 

male rats. Nitric oxide: biology and 

chemistry, 64, 39–51. 

6. Ghosh, M. N. (1984). Fundamentals 

of experimental pharmacology (6TH 

ed.). Hilton and Compan. 

7. WHO (2004). The World Health 

Report 2004: Changing History. 96 

p. 

8. Habibuddin, M., Daghriri, H. A., 

Humaira, T., Qahtani, M. S. and 

Hefzi, A. A. H. (2008). Antidiabetic 

effect of alcoholic extract of 

Caralluma sinaica L. on 

streptozotocin-induced diabetic 

rabbits. Journal of 

Ethnopharmacology, 117(2), 215–

220. 

https://doi.org/10.1016/j.jep.2008

.01.021 

9. Gayathri, M. and Kannabiran, K. 



   

156 

 

(2008). Antidiabetic and 

ameliorative potential of Ficus 

bengalensis bark extract in 

streptozotocin induced diabetic 

rats. Indian Journal of Clinical 

Biochemistry, 23(4), 394–400. 

https://doi.org/10.1007/s12291-

008-0087-2 

10. OECD/OECDE. (2008). Test No. 407: 

Repeated dose 28-day oral toxicity 

study in rodents. OECD Guidelines 

for the Testing of Chemicals, 

October, 1–13. 

https://doi.org/10.1787/97892640

70684-en 

11. Prasanth Kumar, M., Suba, V. and 

Ramireddy. B. (2014). Acute and 

Sub-Acute (28-Day) Oral Toxicity 

Studies of Ethanolic Extract of 

Celtis Timorensis Leaves in 

Rodents. Global Journal of Medical 

Research: B Pharma, Drug 

Discovery, Toxicology and Medicine, 

14(3), 36–43. 

12. Dacie, J. V. and Lewis, S. (1999). 

Practical Haematology. London 

Churchhill. 

13. Tokarz, V. L., MacDonald, P. E. and 

Klip, A. (2018). The cell biology of 

systemic insulin function. Journal 

of Cell Biology, 217(7), 1–17. 

https://doi.org/10.1083/jcb.20180

2095 

14. Anyasor, G. N., Olusola 

Ogunwenmo, K., Oyelana, O. A. and 

Akpofunure, B. E. (2010). 

Phytochemical constituents and 

antioxidant activities of aqueous 

and methanol stem extracts of 

Costus afer Ker Gawl. (Costaceae). 

African Journal of Biotechnology, 

9(31), 4880–4884. 

https://doi.org/10.5897/AJB09.11

79 

15. Amudha, P., Prabakaran, R., Senthil 

Kumar, S. and Gopinath, L. (2017). 

Phytochemical Analysis Of Albizia 

Chinensis (Osbeck)Merr Medicinal 

Plant. IOSR Journal of Pharmacy 

and Biological Sciences (IOSR-JPBS, 

12(6), 89–92. 

https://doi.org/10.9790/3008-

1206018992 

16. Aba, P. E. and Asuzu, I. U. (2018). 

Mechanisms of actions of some 

bioactive anti-diabetic principles 

from phytochemicals of medicinal 

plants: A review. Indian Journal of 

Natural Products and Resources, 

9(2), 85–96. 

17. Barky, A. and Hussein, S. A. (2018). 

Saponins and their potential role in 

diabetes mellitus. REVIEW, January 

2017. 

18. Kang, T. H., Jeong, S., Kim, Y., 

Higuchi, R. and Kim, Y. C. (2015). 

Sedative activity of two flavonol 

glycosides isolated from the 

flowers of Albizzia julibrissin. 

Journal on Ethnopharmacology. 

Journal on Ethnopharmacology, 71, 

321–323. 

19. Ibrahim, M. B., Sowemimo, A. A., 

Sofidiya, M. O., Badmos, K. B., 

Fageyinbo, M. S., Abdulkareem, F. B. 

and Odukoya, O. A. (2016). Sub-

acute and chronic toxicity profiles 

of Markhamia tomentosa ethanolic 

leaf extract in rats. Journal of 

Ethnopharmacology, 193, 68–75. 

https://doi.org/10.1016/j.jep.2016

.07.036 

20. Saidu, Y., Suleman Bilbis, L., Lawal, 

M., Alabi Isezuo, S. and Aliyu Umar, 

R. (2007). Hematotoxicity study of 

the leaf extract of Albizia chevalieri 

harms (Leguminosae). Biochemia 

Medica, 17(2), 203–211. 

https://doi.org/10.11613/bm.2007

.020 

21. Mahlangu, Z. P., Botha, F. S., 

Madoroba, E., Chokoe, K. and 

Elgorashi, E. E. (2017). 

Antimicrobial activity of Albizia 

gummifera (J.F.Gmel.) C.A.Sm leaf 

extracts against four Salmonella 

serovars. South African Journal of 

Botany, 108, 132–136. 

https://doi.org/10.1016/j.sajb.201

6.10.015 

22. Anywar, G., Kakudidi, E., 

Byamukama, R., Mukonzo, J., 

Schubert, A., Oryem-Origa, H. and 

Jassoy, C. (2021). A Review of the 

Toxicity and Phytochemistry of 

Medicinal Plant Species Used by 

Herbalists in Treating People Living 

With HIV/AIDS in Uganda. Frontiers 

in Pharmacology, 12(April), 1–10. 

https://doi.org/10.3389/fphar.202



   

157 

 

1.615147 

23. Prema, S. and Jayanthy, V. (2019). 

Potential Use of Plant Extracts of 

Albizia Saman As an Anti-Diabetic 

Agent. International Research 

Journal Of Pharmacy, 10(4), 213–

219. 

https://doi.org/10.7897/2230-

8407.1004151 

24. Jiang, J. G., Huang, X. J., Chen, J. 

and Lin, Q. S. (2007). Comparison of 

the sedative and hypnotic effects of 

flavonoids, saponins, and 

polysaccharides extracted from 

Semen Ziziphus jujube. Natural 

Product Research, 21(4), 310–320. 

https://doi.org/10.1080/14786410

701192827 

25.  Mikail, H. G.,  Akumka, D. 

D., Adamu, M. and Zaifada, A. U. 

(2019). Evaluation of 

phytochemical constituents and 

sedative-hypnotic activity of the 

methanol leaf extract of Ficus 

exasperata in mice. Vet 

World. 12(6): 830–833. 

doi: 10.14202/vetworld.2019.830-

833 

26. Heathers, J. A. J., Fayn, K., Silvia, P. 

J., Tiliopoulos, N. and Goodwin, M. 

S. (2018). The voluntary control of 

piloerection. PeerJ, 2018(7), 1–20. 

https://doi.org/10.7717/peerj.529

2 

27. Tougas, G. (2000). The autonomic 

nervous system in functional bowel 

disorders. Gut, 47(SUPPL. 4), 78–80. 

https://doi.org/10.1136/gut.47.su

ppl_4.iv78 

28. Thiagarajah, J. R., Donowitz, M. and 

Verkman, A. S. (2015). Secretory 

diarrhoea: Mechanisms and 

emerging therapies. Nature Reviews 

Gastroenterology and Hepatology, 

12(8),446–457.  

29. Razanatseheno Andriantsihoarana 

Jonathan, Randriamampianina 

Lovarintsoa Judicaël, Randrianarivo 

Hanitra Ranjàna, Rakoto Danielle 

Aurore Doll, & Jeannoda Victor 

Louis. (2020). Evaluation of the 

toxic effects of Albizia mahalao 

Capuron extracts, a Fabaceae from 

Madagascar, on different 

organisms. GSC Biological and 

Pharmaceutical Sciences, 11(2), 

287–296. 

https://doi.org/10.30574/gscbps.2

020.11.2.0144 

30. Turcato, G., Cervellin, G., Salvagno, 

G. L., Zaccaria, E., Bartucci, G., 

David, M., Bonora, A., Zannoni, M., 

Ricci, G. and Lippi, G. (2017). The 

Role of Red Blood Cell Distribution 

Width for Predicting 1-year 

Mortality in Patients Admitted to 

the Emergency Department with 

Severe Dyspnoea. Journal of 

Medical Biochemistry, 36(1), 32–38. 

https://doi.org/10.1515/jomb-

2016-0026 

31. Asgarirad, H., Chabra, A., 

Rahimnejad, M., Zaghi 

Hosseinzadeh, A., Davoodi, A. and 

Azadbakht, M. (2018). Comparison 

of Albizia Julibressin and Silver 

Sulfadiazine in Healing of Second 

and Third Degree Burns. World 

Journal of Plastic Surgery, 7(1), 34–

44. 

32. Bankar, A. M. and Dole, M. N. (2016). 

Formulation and evaluation of 

herbal antimicrobial gel containing 

musa acuminata leaves extract. 

Journal of Pharmacognosy and 

Phytochemistry, 5(1), 1–3. 

33. Kokane, D. D., More, R. Y., Kale, M. 

B., Nehete, M. N., Mehendale, P. C. 

and Gadgoli, C. H. (2009). 

Evaluation of wound healing 

activity of root of Mimosa pudica. 

Journal of Ethnopharmacology, 

124(2),311–315. 

https://doi.org/10.1016/j.jep.2009

.04.038 

34. Malakar, R. (2016). A Review On 

Phytochemical and 

Pharmacological Studies Of Albizia 

Julibrissin: An Ornamental Plant. 

World Journal of Pharmaceutical 

Research, 5(May), 432–445. 

https://doi.org/10.20959/wjpr201

64-5948 

35. Ahn, J. H., Cho, Y. S. and Cho, G. C. 

(2020). Elevated procalcitonin 

levels in patients with 

acetaminophen intoxication: Two 

case reports: A CARE-compliant 

article. Medicine (United States), 

99(7). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Mikail%20HG%5BAuthor%5D&cauthor=true&cauthor_uid=31440001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Akumka%20DD%5BAuthor%5D&cauthor=true&cauthor_uid=31440001
https://www.ncbi.nlm.nih.gov/pubmed/?term=Adamu%20M%5BAuthor%5D&cauthor=true&cauthor_uid=31440001
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6661490/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6661490/
https://dx.doi.org/10.14202%2Fvetworld.2019.830-833
https://dx.doi.org/10.14202%2Fvetworld.2019.830-833


   

158 

 

https://doi.org/10.1097/MD.00000

00000018882 

36. Ugwu Okechukwu, P. C., Okpo, F. A., 

Onyeke, S. C. and Okon, M. B. 

(2022). The effect of Ethanol Extract 

of Rauwolfia vomitoria on 

Hematological Parameters of 

Chloroform Intoxicated Albino 

Wistar Rats. IAA Journal of 

Biological Sciences 8(1):119-127. 

37. P.C. Ugwu Okechukwu, FC Nwodo 

Okwesili, E Joshua Parker, Bawa 

Abubakar, C Ossai Emmanuel, E 

Odo Christian(2013). International 

Journal of Life Science 

BiotechNology and Pharma 

Research, 2(2):. 66-71. 

38. OC Enechi, H Ikenna Oluka, PC 

Okechukwu Ugwu (2014). Acute 

toxicity, lipid peroxidation and 

ameliorative properties of Alstonia 

boonei ethanol leaf extract on the 

kidney markers of alloxan induced 

diabetic rats. African Journal of 

biotechnology, 13(5): 678-682. 

39. Dalton Kambale Munyambalu, 

Fardous Abeya Charles and Lazaro 

Martinez Gilberto Monterrey 

(2022). Prevalence of Diabetic 

Peripheral Neuropathy among 

adults with Diabetes Mellitus 

attending Kampala International 

University Teaching Hospital. 

IDOSR Journal of Biology, Chemistry 

and Pharmacy 7(1)27-40, 2022. 

40. Wilberforce Mfitundinda, John 

Odda and Claude Kirimuhuzya 

(2022). Evaluation of the 

biochemical and histopathological 

effects of aqueous extract of Albizia 

chinensis (Osbeck) Merr stem bark 

in streptozotocin-induced diabetic 

Wistar rats. IDOSR Journal Of 

Biology, Chemistry and Pharmacy 

7(1)14-26. 

41. Dalton Kambale Munyambalu, 

Fardous Abeya Charles and Lazaro 

Martinez Gilberto Monterrey(2022). 

Factors associated with diabetic 

peripheral neuropathy among 

adults with Diabetes Mellitus 

attending Kampala International 

University Teaching Hospital. 
IDOSR Journal of Biochemistry, 

Biotechnology and Allied Fields 7(1): 

35-47 

 

 

 

 

 

 

 

 

https://doi.org/10.1097/MD.0000000000018882
https://doi.org/10.1097/MD.0000000000018882
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761
https://www.ajol.info/index.php/ajb/article/view/116761

