
532  Indian Journal of Forensic Medicine & Toxicology, January-March 2020, Vol. 14, No. 1

Treatment of Induced Lead Toxicity by using  
DMSA in Puppies

Omar-Althani Shareef Saed1, S. M. A. AL-Kubaisi2, Jassim Mohamed Suleiman1, Mustafa Salah Hasan2

1Department of Internal and Preventive Veterinary Medicine, College of Veterinary Medicine, University of Tikrit, 
Iraq, 2Department of Internal and Preventive Veterinary Medicine, College of Veterinary Medicine, University of 

Fallujah, Iraq 

Abstract
To determine efficacy of DMSA in treatment of sub-chronic lead exposure in dogs, fifteen puppies aged 
2-4 months from both sexes were used for experimental induction of lead toxicity. These puppies were 
adapted for two weeks and divided randomly to three groups , each group contain five puppies; Group 1 
which was regarded as negative control; Group 2, this group was drenched 15mg/kg of lead acetate daily 
for sixty days; Group 3, this group was drenched 15mg/kg of lead acetate daily for sixty days then were 
treated with DMSA 10 mg/Kg twice daily orally for one week. These animals were clinically examined 
daily till the end of experiment, then whole blood, bone, liver and brain were collected for estimation the 
lead concentrations. The results showed presence of several signs after 15 days of exposure which included 
depression, diarrhea, tremor then these signs subsides after 7 days of treatment with DMSA. Also, the results 
presented a significant increasing in the concentrations of lead in liver, blood, bone and brain in group 2 
as compared with control group, after treatment with DMSA, group 3 showed a significant decrease in 
lead concentrations in liver , blood, bone, and brain as compared with group 2. In conclusion, DMSA is an 
effective therapy for clinical cases of lead toxicity.
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Introduction
Lead is a toxic type of heavy metal causes an adverse 

effects on the GIT, nervous system, also, cardiovascular, 
urinary and hematological systems, the main mode of 
action is interrelation of lead affinity with proteins (1).      

Lead poisoning affects thousands to millions of 
children in many countries which may lead to many 
biochemical and some neurological dysfunctions (2), and 
it is commonly occurs via oral route by consumption a 
contaminated water, leaded paint and ingestion of leaded 
particles mainly the young dogs that have strange eating 
habits (3). 

The dose of lead that can do the adversarial effects 
in dogs fluctuates, but 1 mg/kg bw/day of lead acetate 
can be regarded as a LOEL causing increase in blood 
pressure after ten days from exposure (4).

Rosenman et al. (5) stated that colic may combine 
with other signs such as constipation, vomiting, 

abdominal pain, cramping, nausea, anorexia, sometime 
diarrhea and weight loss.

Succimer (DMSA) is one of the most antidotes that 
used in cases of poisoning by heavy metals especially 
lead. The main advantage of DMSA is its high effectively 
when used orally because it is solvable in water (6).

Due to importance of lead toxicity in dogs, this 
study was aimed to induction of lead toxicity in dogs 
and evaluate the efficacy of DMSA in treating the lead 
toxicity.

Materials and Method
A Fifteen healthy puppies with same age (2-4 

months) and both sexes were adapted for 2 weeks. 
before initiation the experiment. These fifteen dogs were 
divided into 3 groups, each group have 5 animals:

a.	 Group 1 (Control): this group regarded as 
control negative. 
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b.	 Group 2 (Pb): this group was drenched orally 
with lead acetate at 15 mg/ kg per day for sixty days 
according to Faustman et al. (7).

c.	 Group 3 (DMSA+ Lead): this group  was 
drenched orally with lead acetate at 15 mg/ kg/ day 
according to Faustman et al. (7) for 60 days then was 
treated orally with 10 mg/ Kg DMSA twice daily for one 
week. 

Clinical examination

Clinical examination was carried out along the 
period of experiment for all dogs every day for any 
changes in appetite, presence of diarrhea or any other 
symptoms and every 2 weeks the pulse rate, rectal 
temperature and respiratory rate were examined.

Lead level measurement:

Specimens were taken for lead level measurement 
including whole blood, bone, liver and brain of all 
animals at the end of experiment (day 68), the tissues 
preserved by freezing  immediately after collection, 
Lead analysis done by adding 20 ml of nitric acid and 
one ml of concentrated H2SO4 to digest 1g of tissues 
then heated at hotplate until foams appeared then 3 ml 
of nitric acid and 1ml of HClO4 were added without 
roasting the sample then the volume was completed to 
100 ml by using deionized water then the concentration 
was estimated by Atomic Absorption Spectrophotometer 
according to (8).

Statistical Analysis

All data were examined according to (9).

Results
Puppies were monitored daily for development 

of some clinical signs such as depression, diarrhea, 
dehydration and other signs. All lead treated puppies 
showed different degrees of depression appeared after 
day fifteen till to the end of experiment. Lead treated 
puppies showed slight decrease in appetite and many 
lead treated animals showed mild diarrhea and some 
showed tremor and aggressive behavior after 30 days of 
lead exposure. After treatment with DMSA, all puppies 
improved after 7 days of treatment and showed a normal 
signs. All puppies showed a normal temperature, pulse 
and respiratory rates before and after lead exposure till 
the end of experiment. 

The results of estimation lead concentrations in 
different tissues showed that the concentrations of lead in 
liver, blood, brain and bone were increased significantly 
in group 2 as compared with control group (G1) , after 
treatment with DMSA, the group 3 showing a significant 
decreasing in the concentration of lead in bone, blood, 
brain and liver as comparing with group 2 (Table 1; Fig. 
1,2,3,4). 

Table 1: Lead concentration (ppm) in different 
tissues of all groups at the end of experiment (Mean 
± SE)

Tissues
Groups

Blood Bone Liver Brain

G1
Con.

0.1460±
0.020C

0.1420±
0.018C

0.1100±
0.029C

0.1420±
0.031C

G2
Tox.

1.0540±
0.099A

13.1040±
0.815A

12.0440±
0.439A

11.1480±
0.3212A

G3
DMSA

0.4600±
0.039B

8.3140±
0.301B

5.1580±
0.403B

6.0500±
0.379B

Capital letters mean a significant  differences 
(p<0.05) between groups

Figure 1: Lead concentration (ppm) in blood of all groups at 
the end of experiment

Figure 2: concentration of Lead (ppm) in bone of all groups at 
the end of experiment
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Figure 3: Lead concentration (ppm) in liver tissues of all 
groups at the end of experiment
Figure 4: Lead concentration (ppm) in brain tissues of all 
groups at the end of experiment

 Discussion
Due to presence of lead sources like leaded 

gasoline, leaded paint, improper dispose of battery and 
other sources and lead poisoning have accumulative 
nature, the risk of lead poisoning of human and animal 
in Iraq considered high level and its effects  ranged from 
hypertension to death, depends on  the dose, rout and  
body status.

   The presented study showed that all lead treated 
animals exhibit different degrees of depression which 
appeared after day fifteen and extended to the end of 
experiment. The presented results were in compatible 
with results of Fewtrell et al. (10) who showed that lead 
interfering with neurological functions in all stages of 
the life at low levels, and may cause many signs ranged 
from blindness to encephalopathy that causing  dullness, 
muscular tremor and headache). Puppies showed slight 
decrease in appetite and eight out of twenty lead - 
treated animal showed mild diarrhea after 30 days of 
lead exposure. The current results were similar with 
results of Rosenman et al. (5) which showed that colic 
may combine with other symptoms such as pain of 
abdomen, constipation, vomiting, cramps, anorexia, 
nausea, sometime diarrhea and loss of weight. GIT signs 
happen at blood lead concentration of 100-200 µg/dL, 
but sometimes associated with level between 40-60 µg/
dL.

During lead exposure period, all puppies showed 
no shafting change in body temperature, pulse rate 
and respiration. Due to continues low dose of sub 
chronic exposure of lead there is no shafting change in 
temperature , pulse rate and respiration and these results 
are in agreement with those of (11) which showed that 
signs occur in association with higher doses or increasing 

the exposures length. The lead toxicity doesn’t related to 
the route of exposure and it is depending on blood lead 
levels. 

DMSA is non-toxic, water-soluble, when orally-
administered may act as metal chelator, so that it can be 
used as antidote for heavy metal toxicity (12).

Ramsey et al. (13) showed that in dogs that treated 
with succimer (10 mg/kg B.W., PO, q 8 h) for 10 days, 
mean blood lead concentrations decreased 53.6, 76.2, 
and 60.9% from pretreatment value on days 3, 7, and 
20, respectively, while, mean urine lead concentrations 
on days 0, 3, 7, and 20 were 70.0, 485.4, 254.3, and 28.3 
micrograms/dl, respectively, they concluded that dogs 
with lead poisoning, when treated orally with DMSA for 
ten days it effectively reduced the lead concentrations in 
blood and absence of lead poisoning signs.

Studies in human with lead poisoning showed that 
DMSA rapidly increase the urinary excretion of lead, 
also in persons with low exposure to lead it give a 
significant improving (14). An increasing the excretion of 
lead in urine is due to chelation therapy of DMSA. In a 
study of Graziano et al. (15) which done to establish the 
DMSA therapeutic dose, it showed a 28-fold increase 
was seen in excretion of urinary lead after the first five 
doses. 

In a study done to estimate blood and brain lead 
after DMSA treatment, they concluded using of DMSA 
to reduction of lead concentrations in brain (16).

In conclusion, DMSA is a good therapeutic agent 
for treatment lead toxicity in human and animals.
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