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ABSTRACT     
 
The prevalence of criminal cases against women is not first-hand with statistical data from the National Crime 
Records Bureau in India proclaiming an even rise in cases of domestic violence. Despite numerous laws to 
protect women against various crimes including rape, sexual harassment, dowry death, etc., there is less 
respite from violence toward women in India. Indian society needs to stand up and address the existence of 
many socio-cultural reasons for crime against women apart from literacy to lower these crime statistics. 
Forensic experts play a pivotal role in the scientific examination of evidence to support the criminal justice 
system which in the end affects the lives of millions of female victims. A case of attempted domestic homicide 
is presented wherein a 21-year-old married female was poisoned with some unknown substance laced in her 
milk by her in-laws. This case is of interest to the scientific community as well as to persons working within the 
medical and judiciary fraternity. 
 
Case history: A married woman aged 21 years alleged her in-laws including her husband of attempt to murder 
her by giving her milk laced with some unknown substance. She had severe vomiting after drinking milk where 
she noticed some shining materials in the vomitus. The vomitus and the gastric lavage were analyzed 
subsequently. 
 
Methodology: Physical and Chemical Examinations including visual analysis and solubility, odour, etc were 
initially conducted on the exhibits (Gastric Lavage and Vomitus samples) and results were further confirmed by 
Atomic Absorption Spectrometry.  
 
Results: An abnormally high level of mercury i.e. 9.88 ppm and 332.15 ppm were detected in Gastric lavage 
and vomitus respectively. 
 

Conclusion: The various scientific investigations determined that the female had been poisoned by using 
mercury justifying the essential role of forensics in linking shreds of evidence scientifically.  
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INTRODUCTION 
  
Crime against women in Indian society has spread its 
roots long and continues even to date in various 
measures. Violence is noticeable to Indian women in 
many forms like sexual harassment, dowry death, 
honour killing, and acid attack cases to name a few 
including female foeticide even before they are 
born

1
. Although a culturally rich country like India 

holds its women on a high pedestal, unfortunately, 
the copious attempts to control crime against 
women have been futile. National Family Health 
Scheme (NFHS) findings underscore the extent and 
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severity of violence against women, where one-third 
of 30% of married Indian women suffer even 
today

2,3
.  National Commission for Women (NCW) 

registered a 2.5 times increase in domestic violence 
complaints during the pandemic lockdown

4,5
. 

National Crime Records Bureau data for 2021 
records 503 domestic violence cases,  even though 
India has powerful laws like the Protection of 
Women from Domestic Violence Act, 2005 (PWDVA) 
and IPC section 498A to safeguard the women 
population

6,7
. However, the bench of Honourable 

Justice Joseph Kurian and R F Nariman pointed out 
appropriately that “the perpetrators and abettors of 
domestic violence” include both genders

8
. However, 

the legal approaches to protect female victims have 
brought several changes in law from the Dowry 
Prohibition law of 1961 to The Criminal Law 
(Amendment) Act of 2013 but still, little success is 
seen in controlling the crime

9,10
.   

 
Domestic violence cases are brushed under the 
carpet unless it reaches the critical stage where the 
victim might suffer minor injuries and then garner 
courage for action.  There is extensive literature 
pointing toward homicidal cases in domestic 
violence and its evidentiary challenges faced by 
enforcement agencies, forensic scientists, and the 
criminal justice system. Scientific evidence reported 
by Forensic Scientists plays an important role not 
only as expert admissibility in a court of law but also 
enables decision-makers to have a distinct vision to 
conclusions, eradicating inevitable misconceptions 
and incomprehensible contradictions regarding the 
victim, scene of crime evidence, and crime 
perpetrator.  
 
Ancient Roman, Greek, and Indian civilizations had 
popular cosmetic and medical usage of mercury 
including the amalgamation of the tooth

11
. History 

suggests the homicidal poisoning of kings, scientists, 
and literary geniuses

12
. Heavy metal poisoning 

occurs mainly due to excessive exposure to toxic 
metals like Lead, mercury, arsenic, cadmium, and 
chromium that affect normal body functioning

13-14
. 

Therefore, mercury salts and compounds are 
considered threats as both are chronic and acute 
poisons

15
. Albers et al reported a rare but interesting 

homicidal case of fatal intoxication in a 40-year-old 
man caused by the injection of organic mercury, 
allegedly in an attack with a syringe fixed to the tip 
of an umbrella

16
. Hitosugi encountered on 

fascinating case of criminal mercury vapor poisoning 
by using grains of mercury in cigarettes which were 
inserted into a battery holder where the victim 
inhaled the vapor produced when the battery was 
heated

17
. Intoxication with mercury compounds is 

rare, conversely, there have been several reports of 

homicidal, suicidal, and accidental intoxication of 
mercury across the world

18-25
. Indian married 

women in use salt of mercury as a daily cosmetic 
(vermilion) due to its brilliant hue where this colour 
property of the cosmetic was used as trace evidence 
in another forensic case; however, its use with 
criminal intentions is limited

26
.   

 
The toxicity due to mercury poisoning is 
predominantly determined by the form, dose, and 
rate of mercury ingestion or inhalation

12
. Symptoms 

are mostly non-specific in chronic poisoning but 
severe acute inflammatory reactions are found in 
cases of acute exposure

27-28
. Organic mercury leads 

to high damage to Central Nervous System while 
salts of inorganic mercury chiefly damage the 
digestive system lining and kidney with symptoms of 
tremors, gingivitis, abdominal pain, vomiting, and 
diarrhoea 

29-30
 as a result of exposure. Mercury finds 

its use in many industrial processes as a component 
of batteries, thermometers, and Compact 
Fluorescent Lamps apart from its wide usage in 
medical therapeutic applications, thus exposure to 
this needs thoughtfulness

15,16
. There exist many 

international laws and guidelines to prevent the 
misuse, overuse, or restriction of mercury-
containing products

31
, however, mercury in various 

forms is still easily accessible. The identification of 
symptoms in mercury poisoning becomes important 
from a medico-legal view and its detection in 
biological samples from a forensic angle. 
 
The case study presented here is an example of 
poisoning using mercury with detailed insight into 
the toxicological examination in the forensic 
laboratory when samples for case examination were 
limited.  The article will benefit law enforcement 
officers, prosecutors, judges, and forensic experts 
examining domestic violence cases.    
 

CASE HISTORY 
 
A married woman aged 21 years alleged her in-laws 
including her husband of attempt to murder her by 
giving her milk laced with some unknown substance. 
She had severe vomiting after drinking milk where 
she noticed some shining materials in the vomitus. 
She obtained medical assistance and disclosed her 
troubled married life. Investigating agencies 
collected samples for chemical examination.   
 
The seized samples by the investigating agency were 
received at Forensic Science Laboratory, Delhi for 
chemical examination in suitably packed and sealed 
condition. All the reagents and solvents used in the 
analysis were of analytical grade procured from 
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Sigma-Merck. All glassware used was purchased 
from Borosil. 
 
The chemicals required were Copper strips, Dilute 
Nitric Acid (10 times or 1:10), Concentrated 
Hydrochloric Acid, and Methanol. The first sample 
analyzed was 7 ml from gastric lavage and the 
second sample analyzed was 5 ml of vomit. 
 
Preliminary Chemical Examination  
Reinsch’s Test

32
:  

 
This test is a screening method for metal analysis 
due to its rapid, sensitive, and reliable results in the 
forensic toxicological examination without extensive 
preliminary treatment. Washed with Dilute Nitric 
Acid and dried copper strips were placed in samples 
along with a blank sample. 2 ml of Concentrated 
Hydrochloric Acid (HCl) is added to 4.0 ml of each 
sample then and gently heated in a porcelain dish 
for about half an hour under the fume hood to burn 
out the materials and water portion. If the sample 
gets reduced add 1ml of water and concentrated HCl 
and carry on the process till only copper strips with 
residues are left. Copper strips were then washed 
with methanol and dried on filter paper.  
 
Microscopic examination of the test copper strip 
was then carried out at 10x /0.25 on Leica DM 750 
compound microscope. 
 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Instrumental Analysis  
Atomic Absorption Spectrometry (AAS) 
 
The samples were further analyzed using AAS for the 
detection of Elemental Mercury. AAS is an excellent 
analytical technique for element analysis with good 
sensitivity to measure parts per billion of a gram in a 
sample. Varian makes AAS of the model - FS 220, 
which was used to measure the element Mercury at 
Wavelength (nm) -253.7 nm, lamp current 4mA, fuel 
acetylene, and slit width 0.5nm.   
 

RESULTS  
 
Silver shining deposits were observed on copper 
strips which suggest positive results for the presence 
of mercury in Sample 1 and Sample 2 (Fig. 1). When 
these strips were heated in the test tube, shiny 
silver deposits of mercury were observed on the 
walls of the test tube. These copper strips were seen 
under the microscope (Fig. 2); shiny mercury 
globules of mercury were evident. Fig. 3 illustrates 
black spherical globules of mercury of various sizes 
as, during sublimation, mercury comes in contact 
with sulfur in the air to form mercury sulfide.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 1: Silvery shining deposits of mercury appear on the copper strip after Reinsch’s test 
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Fig. 2: Microscopic view of the copper strip after Reinsch’s test 

 

Fig. 3: Mercury sublimates to 
form black spherical globules 
of various sizes on a copper 
strip 

 

Fig. 4: Concentration of mercury detected in the samples 
during AAS analysis 

 

 
The results of samples 1 and 2 were found to be 9.88 mg/ml and 332.15 mg/ml respectively establishing 
the fact that both samples had a high concentration of elemental Mercury when analysed in AAS. The 
various standard solution for mercury was prepared to range from 50, 100, 200, 400 and 600ppm for 
which the graph was plotted before running the samples.     
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DISCUSSION 
 
A poison can be any substance that causes harmful 
effects when administered accidentally or in a 
homicidal manner to living organisms depending on 
exposure and dose.  Homicidal poisoning in crime 
cases more than often results in fatal incidences 
where the most common factor is that the 
perpetrators of the crime had effortless access to 
poisonous substances either due to their occupation 
or available over the counter. Here also, large 
industrial belts of Delhi are engaged in numerous 
operational processes involving mercury and its 
compounds 

33-36 
making it accessible to the public. 

The odorless character of mercury was utilized in 
this crime as it was easily mixed in milk without 
creating suspicion in the victim.  Toxic ingestion has 
a corrosive effect on the digestive tract and thus 
increases the permeability of the gastrointestinal 
tract. In the bloodstream, it adheres to sulfhydryl 
groups on erythrocytes, cysteine, or glutathione to 
poison cellular function by altering the tertiary and 
quaternary structure of proteins by binding with 
sulfhydryl and selenohydryl groups

29
. Thus, mercury 

has the potential to cause significant health issues 
through sequences of biochemical reactions in the 
human body.  Within minutes of intoxication, the 
toxicokinetic action begins with wide distribution in  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
blood, liver, kidney, and muscles

19
. Interpretation of 

the effects of poison in the biological environment is 
a mandatory aspect of forensic toxicology. As the 
dose ingested is important for the poisoning effect 
to arise, it can be perceived in the said case that the 
victim was conscious and oriented when she 
approached for medical and police assistance. It is 
pertinent to mention here that vomiting through 
which most of the intoxicant was expelled out of the 
body played a vital part in her survival which can 
also be correlated with the amount of mercury 
detection as in Fig 4.  The presence of mercury in 
vomitus and gastric lavage in such high amounts 
indicated poisoning of mercury as it is not an 
integral constituent of human body tissues and cells. 
So, the mere presence gives legal value proof 
beyond a reasonable doubt. Such type of mercury 
poisoning can often be misdiagnosed due to non-
specific signs and symptoms to some extent due to 
lack of knowledge and expertise among investigating 
agencies or during initial medical documentation. 
Thus, the documentation of the case was necessary.  
The presence of mercury could also have been 
ascertained from the glass of milk even, if, timely 
seizures and chemical examination would have been 
conducted as mercury must have settled at the 
bottom of the glass according to its physical 
property. This evidence was absent or rather was 
not considered of importance during the scene of 
crime visit.  

Fig. 5: Calibration curve of the quality control that was run during the quantitation of the mercury 
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 Because of its extensive commercial use, the 
element is freely available to individuals and the lack 
of legal measures gives liberty for this toxic 
element’s use in crime effortlessly. Most of the 
commercially used mercury including waste, 
remains unregulated, posing a threat to human 
health as well as the environment and crime. 
Significantly, there is no national mercury 
monitoring program in India. Although the 
Hazardous Wastes (Management and Handling) 
Rules of 1989, prohibit the import and export of 
mercury-bearing waste, transportation, handling, 
and storage and stipulate environmentally sound 
management, mercury continues to make its way 
into our Indian territory in various forms

37-38
. Crime 

cases must propel the government to have strict 
regulations and standards for its use in various 
activities. The authorities must wake up to this toxic 
challenge before it is too late until then medical 
practitioners and forensic scientists across the globe 
are expected to continue to encounter mercury 
poisoning cases.   
 
The legal approaches followed to provide justice to 
the victim is encouraged by good scientific evidence 
reports in domestic violence case. Although 
governments keep amending laws to protect women 
from domestic violence the effectiveness of laws in 
reducing the incidences of violence has been limited 
due to several reasons. One major barrier is proving 
the incident in a court of law as often the testimony 
of the victim about the abuse changes due to social 
stigma. Intoxication cases cause a major problem 
not only for the victim but also for the multiple 
investigating agencies as the case needs forensic 
evidential justification to establish the nature of 
poisoning whether suicidal or homicidal, at the same 
time taking into account the circumstantial evidence 
collected during the process of investigation. Under 
these conditions, scientific evidence bridges the gap 
between crime and the victim to search for truth. 
Investigating Agencies play a very active role with 
strategic implications in gathering physical shreds of 
evidence along with proper medico-legal 
documentation followed by forensic analysis.       
 

CONCLUSION 
 
Due to social stigma even in today’s time, domestic 
violence against women in India is way more than 
documented and therefore needs attention. United 
Nations claims violence against women is one of the 
widespread and devastating violations of human 
rights.  Thus, each incidence matters in the survival 
of life and mental agony. Even though laws exist to 
control violence against women, the government 
needs to form a holistic approach including the 

whole of society to counter this crime.   Homicidal 
poisoning by heavy metals including mercury is rare 
in today’s conditions but forensic scientists and 
medical experts need awareness of the possibility of 
deliberate intoxication. From the eyes of forensic 
toxicologists in this study, analysis of case exhibits 
paved a path for discrete unblemished scientific 
evidence followed by chemical examination and 
confirmation by instrumental technique. Domestic 
violence is still a significant national problem but 
good scientific evidence can help the criminal justice 
system to work effectively and create a sense of fear 
among the culprits.   
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