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Abstract:
Introduction: Metal’s long-term exposure can to significant problems. 
Environmental exposure to lead is very prevalent and it causes a wide 
range of health hazards.
Aims: The aim of the study was to investigate the effect of lead acetate 
exposure on systolic and diastolic blood pressure in adult male Wistar 
rats. 
Materials and Methods: The aqueous lead acetate at dose of 2ml/kg 
body weight was administered for 21 days. 20 male Wistar rats 
weighing between 180-200g were distributed into two groups, (control 
and lead treated). Control group received normal food and water; 
treated group received 2ml/kg body weight of lead acetate.
Results: Oral administration of aqueous lead acetate at the dose of 
2ml/kg body weights decreased systolic and diastolic blood pressure 
though not significantly  (p>0.05). This is due to acute toxicity i.e. low 
lead exposure.
Conclusion: The result of the present study showed that low-level 
exposure to lead acetate might not affect systolic and diastolic blood 
pressure due to short-term duration of exposure which might imply that 
individuals should minimize their continuous exposure to lead acetate 
as this can contribute to gradual onset of hypertension and to avoid 
chronic effect of lead on body system generally.
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1. INTRODUCTION

Lead is a metal and despite its numerous industrial 
uses, it has no biologic role in the human body [1]. It 
affects multiple systems and causes a wide range of 
health insults. The effects of lead on the metabolic 
state and haematological, neurological and 
reproductive systems have been confirmed [2]. 
Because of extensive lead usage, this then leads to a 
public health concern, especially in developing 
countries. 
Lead salts have always existed in the earth’s crust, 
more so, lead itself has scarcely been found in the 
body of human before industrialization and therefore, 
its effects were not identified until then. Today, lead 
majorly is known as an industrial pollutant, whose 
levels in the earth surface can be increased by 
activities such as production and burning fossil fuels. 
[3]. Consuming food or water that is contaminated by 
lead, breathing air that is lead-polluted or even skin 
contact with lead can transmit the element to human 
body. Individuals in contact with lead in the workplace 
are also at risk by their contaminated instrument and 
equipment. The effects of lead contamination may 
differ according to contact dose and duration, age, 
career, general health and lifestyle [4]. 
Exposure to lead in general population occurs 
primarily via ingestion but inhalation contributes to the 
lead body burden, and it is the major contributor for 
workers in lead acid battery (LAB) occupations that 
were exposed to lead fumes during manufacturing, 
smelting and recycling of batteries. The routes of 
exposure to inorganic lead among battery technicians 
include ingestion or inhalation of lead particles or 
through transdermal absorption of organic alkyl lead 
[4].  The ingestion route of exposure is common 
among the lead acid battery technicians. Ahmed et al. 
[5] stated from their research that 88% of exposed
battery technicians had their meal at the workplaces
on a regular basis of at least one meal per day which
indicates that significant regular exposure to lead
particles does occur through ingestion. According to
Pogacean and Pop [6], lead from hands of the
workers can contaminate food and cigarettes if the
hands are not properly washed before the meal [7].
The second route is inhalation; this occurs during
cutting, torch to melt leaded solder. Heat is generated
with vapours, inhalation of small lead particles, dust
and fumes take place during these processes. The
small size allows the body to absorb it quickly and
creating the potential for severe acute lead poisoning.
Wani et al. [8] The transdermal exposure is the third
route in which lead particles penetrate through the
skin in a situation where there are no protective
clothing facilities at the workplaces. Haider and
Qureshi [9] stated that breaking battery or recycling
exposes battery technicians to lead particles, not only
do batteries contain lead plates. According to Shaik et
al. [10] in their research, they concluded that
absorbed lead particles binds to erythrocytes (red
blood cell) and could be stored for an extended period
of time in mineralizing tissues like teeth and bones,
and then released again into the bloodstream causing

most of the toxic effects in the body. The lead 
contaminants that stored in bones account for more 
than 95% of the lead burden in adults [10]. 
Some studies reported a correlation between lead 
exposure and changes in blood pressure. Navas-
Acien et al. [3] conducted a study in 2007 and found 
that exposure to lead and increased lead 
accumulation in the blood could increase the blood 
pressure, although these changes were low [2].  A 
study by Cheng et al. [11] at Harvard University 
showed that the respiratory exposure to lead 
increased blood pressure even at low concentrations. 
Most researchers believe that by doubling the level of 
lead in the blood, the blood pressure increases. 
Occupational exposure limit for 8-hour respiratory 
exposure to lead and its inorganic component is 50 
micrograms per cubic meter according to the Iran 
Occupational Health Technical Committee [11]. 
Hypertension (high blood pressure) is a condition or 
state in which the force of the blood against the artery 
walls is too high. High blood pressure is classified as 
primary hypertension or secondary hypertension. 
About 90-95% of cases are primary, defined as high 
blood pressure due to nonspecific lifestyle and genetic 
factors [12]. Lead exposures have been shown to be 
related with increased blood pressure and risk of 
hypertension Poulter et al. [12]. Environmental lead 
exposure is a possible causative factor in respect to 
increased blood pressure and hypertension, but 
studies at low-level exposure are scarce, and results 
not consistent. Therefore, the aim of the present study 
was to examine the association between lead 
exposure and blood pressure (systolic and diastolic 
blood pressure) in adult male Wistar rats; on whether 
low-level exposure to lead might cause hypertension 
(high blood pressure) or hypotension (low blood 
pressure). 

2. MATERIALS AND METHOD

2.1 Experimental Animals 

Twenty adult male Wistar rats weighing 180-200g were 
obtained from the animal unit facility of the Department 
of Physiology (Olabisi Onabanjo University, Remo 
campus, Ikenne-Remo, Ogun State, Nigeria). The 
animals were kept in groups of four, five (5) rats per 
cage and they had free access to water and standard 
rat diet. The rats were fed with pelletized animal care 
feed and water ad-libitum. They were allowed to 
acclimatize with their new environment for 14 days. 

2.2 Preparation of Aqueous Lead Acetate 

Lead acetate was obtained from Biochemistry 
Department, Olabisi Onabanjo University, Sagamu, 
Nigeria. The method of Uwikor et al. [13] was modified 
for the preparation of aqueous solution of Lead 
acetate. 1.7g of the powdered lead acetate was 
dissolved in 210ml of distilled water for 48 hours. 
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2.3 Procedure for Systole and Diastole Blood 
Pressure 

Staessen et al., [14] method of blood pressure 
measurement was taken by trained personnel 
following all established procedure. Readings can be 
affected by the positions and physiological condition of 
the subject. 
1. Select the appropriate size cuff based on the rat’s

arm circumference
2. Attach cuff to the blood pressure monitoring

device. For situations when a two tube with a
clamp is being used as a one tube cuff, be sure to
close the clamp tightly to cut off the air flow into
the unused tube. Position the cuff on the upper
arm a few centimeters above the antecubital fossa
with the artery symbol over the brachial artery.

3. Wrap the cuff securely and press the hook and
look fasteners together to secure the cuffs. The
index edge of the cuff should fall within the
recommended range area.

4. Choose a smaller size cuff when index edge falls
in the used smaller cuff area. Select a larger cuff
when the index edge falls in the used larger cuffs.
For neonatal cuffs, check to see if the index edge
is in the range area before securing the hook and
loop.

5. Take blood pressure in the normal manner. For
electronic and automated monitoring, be sure to
follow the monitor manufacturer’s instructions.

2.4 Experimental Procedure 

The aqueous lead at dose of 2ml/kg body weight was 
administrated for 21 days. 20 male Wistar weighing 
between 180-200g were distributed into two groups, 
(control and lead treated). The Control group received 
normal food and water; treated group received 2ml/kg 
body weight of lead acetate orally with the aid of oral 
cannula. 

2.5 STATISTICAL ANALYSIS 

All calculation was done using the SPSS-V25.0 
statistical software package for the analysis of the 
data. The data was presented as mean ± standard 
error of mean (SEM) and statistical analysis carried out 
using the student’s t-test. Values were considered to 
be of statistical significant when p < 0.05. 

3. RESULTS

Table 1: Effect of Lead Exposure On Systolic 
Blood Pressure of Adult Male Wistar Rats 

Groups Mean ± SEM 
(mmHg) P-Values

Control 122.07±5.97 

Lead treated 
(2ml/kg body 

weight) 

102.07±7.79 
0.51 

Non-significant (p>0.05) when compared with control. 
n=20 *p<0.05 is significant. 

As shown in table 1, there was a non-significant 
decrease (p>0.05) in systolic blood pressure of Wistar 
rats administered with 2ml/kg dose of aqueous lead 
when compared to control 

Table 2: Effects of Lead Exposure On 
Diastolic Blood Pressure of Adult Male Wistar 
Rats 

Groups Mean ± SEM 
(mmHg) P-Values

Control 

93.52±5.56 0.85 

Lead treated 
(2ml/kg body 

weight) 

78.96±7.33 

Non-significant (p>0.05) when compared with control. 
n=20 *P<0.05 is significant. 
As shown in table 2, there was a non-significant 
decrease (p>0.05) in diastolic blood pressure of Wistar 
rats administered with 2ml/kg dose of aqueous lead 
when compared to control. 

4. DISCUSSION
Metals long-term exposure can lead to significant
problems. This research showed that oral
administration of aqueous lead at the dose of 2ml/kg
body weights in male Wistar rats for 21 days caused a
non-significant decrease (p>0.05) in systolic and
diastolic blood pressure.
Environmental exposure to lead is ubiquitous. This
poses a common public health problem, particularly in
terms of effects on the central nervous system in
children. In adults, exposure to lead has been
evaluated as a possible causative factor of increased
blood pressure (BP) or hypertension, in occupationally
exposed individuals as well as in the general
population [15, 16].
In this study the short term exposure in conjunction
with low exposure of lead acetate results to a non-
significant decrease in blood pressure. However, in
contrast to our study Yao et al. [17] concluded that
continuous lead pollution in the environment causes
high blood lead levels among local residents. Blood
lead levels are positively associated with both systolic
blood pressure and diastolic blood pressure increases
among adults aged 20-44 years. A recent review by
the United States of America National Toxicology
Program (NTP) [16] on the effects of low-level of Lead
acetate found  that   the  available epidemiological
studies and animal studies provide sufficient evidence
that lead exposure is associated with increased BP,
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but not for low-level exposure i.e. dose to lead (<50µ 
mg/L) [17]. The results obtained here were in 
conformity with this study that oral administration of 
aqueous lead acetate at the dose of 2ml/kg body 
weights in male Wistar rats for 21 days caused a non- 
significant decrease (p>0.05) in systolic and diastolic 
blood pressure which means that low-level exposure to 
lead does affect with a reduction in blood pressure and 
continuous high exposure may increase blood 
pressure. 

5. CONCLUSION

In conclusion, the findings of this study showed that 
low-level exposure to lead might not affect systolic and 
diastolic blood pressure which implies that individuals 
are to minimize continuous exposure to lead as this 
can contribute to onset of hypertension and to avoid 
chronic effect of lead on body system generally. 

6. ACKNOWLEDGEMENT

Appreciation to the Biochemistry Department, Olabisi 
Onabanjo University for the provision of chemicals 
used in this study. 

7. COMPETING INTERESTS

There is no competing interest in this study. 

8. AUTHORS’ CONTRIBUTION

Ifabunmi Osonuga and Olusoji Oyesola designed the 
research and conducted the experimental work. 
Ogunlade Albert managed data collection and 
experimental work. Baliqis Olukade performed data 
analysis and Samuel Olalekan edited the manuscript 

REFERENCES 
1. Reshmi Das. Sources of Lead (Pb) In Atmosphere

Over Indian Cities and Health Impacts Asian
Atmospheric Pollution, Chapter 23, Elsevier, 2022,
Pages 435-452 https://Doi.Org/10.1016/B978-0-
12-816693-2.00014-7.

2. Goyer, R.A. Lead Toxicity: Current Concerns.
Environ. Health Perspectives, 1993; 100: 177-187.

3. Navas-Acien A, Guallar E, Silbergeld EK,
Rothenberg SJ.  Lead Exposure and
Cardiovascular Disease-A Systematic Review.
Environ Health Perspect 2007; 115:472-82.

4. Sanders T, Liu Y, Buchner V, Tchounwou PB.
Neurotoxic Effects and Biomarkers of Lead
Exposure: A Review. Rev Environ Health 2009;
24:15-45.

5. Ahmed K, Ayana G, Engidawork E. Lead
Exposure Study Among Workers in Lead Acid
Battery Repair Units of Transport Service
Enterprises, Addis Ababa, Ethiopia: A Cross-

Sectional Study. J Occup Med Toxicol. 2008; 3:30. 
Published 2008 Nov 28. Doi:10.1186/1745-6673-
3-30

6. Pogacean, O.A., And Pop, C. Potential Hand - To -
Mouth Exposure to Lead in A Car Battery
Factory.   Wulfenia   Journal   Austria, 2015.
22(5), 83-90.

7. Kuijp, T.J., Huang, L., And Cherry, C.R. Health
Hazards of China’s Lead-Acid Battery Industry: A
Review of Its Market Drivers, Production
Processes, And Health Impacts. Environmental
Health Journal, 2013, 12(61), 1-10.

8. Wani Al, Ara A, Usmani Ja. Lead Toxicity: A
Review. Interdisciplinary Toxicology. 2015;8(2):55-
64. Doi:10.1515/Intox-2015-0009

9. Haider, M.J., And Qureshi, N. (Studies of Battery
Repair and Recycling Workers Occupational Laid
Exposed to Lead in Karachi. National Institute of
Public Health, 2013; 64(1), 37-42

10. Shaik S, P. Sultan H. Isaeed, “Lead Exposure;
Summary of Global Studies and The Need for New
Studies from Saudi Arabia”, Disease Markers, Vol.
Article Id 415160, 7 Pages, 2014.

11. Cheng, L.W., Viala, J.P.M, Stuuru, N., 
Wiedemann, U., Vale, R.D., Portnoy, D.A. Use of 
RNA Interference in Drosophila S2 Cells to Identify 
Host Pathways Controlling Compartmentalization 
of an Intracellular Pathogen. Proc. Natl. Acad. Sci. 
U.S.A. 2005, 102(38): 13646—13651 

12. Poulter N, Bost L, Primastesta P, Dong W. Blood
Lead and Blood Pressure: Evidence from The
Health Survey for England. J Hum Hypertens
1999; 13: 123-8.

13. Uwikor F. K., Nwachuku E. O., Igwe F.2,
Echonwere B. And Bartimaeus E. S. “Evaluation of
Haematological Changes in Lead-Acetate-Induced
Albino Rats Treated with Aqueous Extract of
Hypoestes Rose a Leaf” European Journal of
Biomedical and Pharmaceutical Sciences, 2020
7:2, 509-517

14. Staessen Ja, Li Y, Hara A, Asaya`ma K, Dolan E,
O'brien E. “Blood Pressure Measurement Anno
2016”. Am J Hypertens. 2017;30(5):453-463

15. WHO. Safety Evaluation of Certain Food Additives
and Contaminants. Seventy-Third Meeting of the
Joint FAO/WHO Expert Committee on Food
Additives (JECFA). WHO, Geneva 2011.

16. NTP Monograph On Health Effects of Low-Level
Lead. National Toxicology Program U.S
Department to Health and Human Services 2012.

17. Yao L, Xing L, Qihong D, Yizhu D, Haijiang D,
Ying L, Ting X, Xingping N, Jialun F, Li Z, Xiaohui

Page 4LASU Journal of Research and Review in Science 



LASU Journal of Research and Review in Science 

L, Hua Z, Hong Y. Continuous Lead Exposure 
Increases Blood Pressure but Does Not Alter 
Kidney Function in Adults 20-44 Years of Age in A 
Lead-Polluted Region of China. 2015. 

Page 5LASU Journal of Research and Review in Science 




