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WHAT IS `MERCURY` ? 
 
Mercury has been widely used in our life. Mercury is roughly divided 
into three chemical forms: metallic mercury, inorganic mercury, and 
organic mercury (R-Hg+). Methylmercury (MeHg) is considered to be 
an exclusive organic mercury generated in the natural environment. The 
three chemical forms are inter-converted in the natural environment.  
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Hg0 

Metallic mercury 

        

MeHg+ 

Methylmercury 

Hg2+ 

Inorganic mercury 

Inorganic mercury includes 
mercuric oxide, mercuric sulfide, 
etc.  Mercuric sulfide had been 
used as a pigment cinnabar and 
as a germicide since ancient 
times. 

Methylmercury is naturally 
generated from inorganic 
mercury by certain bacteria in 
the water environment, and 
accumulates in fish and 
mammals through the food web. 

Metallic mercury is liquid, and 
easy to vaporize. It has been 
used for clinical equipment and  
fluorescent lamps, etc.   It is 
also used in artisanal small-
scale gold mining operation. 



HG 
IN 
TH
E 
EN
VIR
ON
ME
NT



HEA
LTH 
EFFE
CTS Minamata Disease is a disorder of 

the CNS. Various signs and 
symptoms include sensory 
disturbance in the distal portions 
of four extremities, ataxia, 
concentric contraction of the visual 
field, etc. At the end of March 
2001, 2,955 MD patients have been 
certified, of which 2,265 patients 
have been located on Yatsushiro 
Sea coast.
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Neurotoxicity

Nephrotoxicity

Teratogenicity:  MeHg is a teratogen (Minamata 
disease)

CVS:  elevated risk of heart attack, hypertension

Carcinogenicity: MeHg is a possible human 
carcinogen

Mutagenesis: Hg seems not to be mutagen

Reproduction:  no clear evidence of effect

 Immunotoxicity:  under scientific discussion

Mothers often asymptomatic!

Microcephaly

Cerebral palsy/spasticity

Mental deficits

Malformation of ears,

heart, skeleton, eyes
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Uncommon syndrome "Pink 
disease":

 Pain in the extremities

 Pinkish discoloration and 
desquamation

 Hypertension

 Sweating

 Insomnia, irritability, apathy

Considered as idiosyncratic 

reaction.



HEALTH STUDIES ON MERCURY

 Integrated Surveillance of the Health and 
Environmental Impacts of Mercury Exposure in 
Gold Processing (Maramba, N, et.al, 1988)
 26% (60/230) of the workers use some form of 
protective device such as facial cover or 
masks, boots and gloves

 47%(106/230) showed gray or focal deposits  
in the gingiva upon PE

 16% (36/230) had decreased breath sounds
 11%(24/230) had thyroid enlargement
 cross-sectional survey revealed that blood 
mercury levels were elevated in 13 of the 
workers examined

 Showed statistically significant association of 
blood mercury levels with the duration of work, 
eosinophil count and serum glutamic amino 
transferase 



UPDATES
 Mercury levels in hair, blood, 
fish, water, soil/sediment and 
water samples were analyzed  
at National Institute for 
Minamata Disease-Japan.

 Samples were collected among 
100 residents of the mining 
community in Mt. Diwalwal, 
Monkayo, Compostela Valley in 
collaboration with the  regional 
and local health unit.



SUMMARY OF THE RESULTS 
ARE AS FOLLOWS:
 Five out of 100 residents from Mt. 
Diwalwal are recommended to undergo 
further health examination, for possible 
detoxification. 

 These residents have blood mercury 
levels > 75 ug/ml  (permissible limit: 15 
ug/ml). 

 39 more residents with blood mercury 
levels > 15 ug/ml will also have to be 
examined.  

 39/92 (42.39%) persons examined have 
total hair mercury levels > NV of 4 ug/g.  



 

Summary of Blood and Hair Total and Methylmercury 
Levels, Mt. Diwalwal, 2005

  Total mercury Methyl 
mercury

% Methyl
mercury

Blood (N=100)      

               Mean+/- 
SD

21.44 +/- 27 7.2 +/- 4.61 46.41+/-26.23

Range 3.61 – 239.99 1.04 – 24.60 8.54 – 100%

Hair ( N=92)      

               Mean+/- 
SD

  13.34+/-39.92 1.84 +/- 1.12 52.06+/-31.02

Range 0.66 – 289.21 0.52- 5.99 1.46 – 100%



MERCURY VAPOR* LEVELS IN BARANGAY PALANAS, CAMARINES NORTE 
FEBRUARY 25, 2010

Area (Hg levels), ng/m3 Remarks

Ambient environment 
(near the barangay hall,  
4:55 pm)

153 - 1262 Outside the barangay hall

Gold Processing Area – 
House 1

7044 – 28,890 Ballmilling and panning operations

Gold Processing Area – 
House 1

50,000 Blowtorching area; no activity was 
prevailing during the monitoring

Gold Processing Area –
House 2

429 – 27,200 Ballmilling and panning operations

Threshold Limit Value 
(TLV)

50 ug/m3 or 50,000 
ng/m3

Occupational standards were 
exceeded in the workplace  in the 
blowtorching area

Ambient air monitoring 
guidelines in 
residences, USEPA

200 ng/m3 Levels were exceeded in the 
households/residences where the 
monitoring was done.

* Air Monitoring using Lumex Mercury Vapor Analyzer



RESULTS OF THE BLOOD MERCURY MONITORING, PARACALE, CAMARINES NORTE, 2010

Name of Patient Blood Mercury 
levels* (ug/L)

Remarks

1. NS 82.7 Elevated, blood Hg level
17 yo, 2mos as small-scale miner

2. RD 51.3 Elevated Hg blood level
53 yo, housewife, residence with  SSGM operations

3. VD 39.4 Elevated Hg blood level
51 yo,20 years-oversee SSGM operation)

4. AA 36.4 Elevated Hg blood level
20 yo, 6 mos as small-scale miner

5. WT 35.9 Elevated Hg blood level
27 yo, 5 mos as small-scale miner

6. MV 23.1 Elevated Hg blood level
25 yo, 1 yr. as small-scale miner

7. AE 19.2 Elevated Hg blood level
16 yo, 2 yrs as small-scale miner

8. EG 18.6 Elevated Hg blood level
34 yo, 10 yrs as small-scale miner

9. PH 5.2 60 yo,20 years as small-scale miner
10.   MD ND:DL=1 21 



HEALTH STUDIES ON MERCURY

 Health Impact of Mercury Among Small-scale Gold Miners in 
Camarines Norte (1991)
7 out of 99 (7%) were found to have elevated mercury blood levels
4 miners detoxified

 Health and Environmental Impact of Mercury Among Schoolchildren 
in Apokon, Davao del Norte (2000)
Blood and hair samples from 162 schoolchildren aged 5-17 years 
were collected and analyzed at the NIMD
Summary of physical examination results showed that predominant 
findings include underheight, gingival discoloration, adenopathy, 
underweight and dermatological abnormalities among children 
examined



HEALTH STUDIES ON MERCURY
 Mercury as a health hazard due to gold mining and Mineral 

processing activities in Mindanao/Philippines (UNIDO, 2001)
 Clinical symptoms among those examined showed that a fair 

amount of workers from Diwalwal showed severe symptoms that 
could be very well related to the classical picture of mercury 
intoxication

 Symptoms include fatigue, tremor, memory problems, restlessness, 
loss of weight, metallic taste and sleeping disturbances

 Intentional tremor, mainly fine tremor of eye lids, lips and fingers, 
ataxia, hyperreflexia and sensory disturbances as well as bluish 
discoloration of the gums

 More than 70% (73 /102) of the occupationally-burdened population 
suffer from chronic mercury intoxication

 Higher percentage among amalgam smelters (85.4%)
 1/3 of the non-occupationally burdened is intoxicated



HEALTH AND ENVIRONMENTAL MONITORING

 Mercury levels in hair, blood, fish, water, 
soil/sediment and water samples were analyzed  as 
part  of the continuing collaboration with the 
National Institute for Minamata Disease-Japan.

 Samples were collected among 100 residents of the 
mining community in Mt. Diwalwal, Monkayo, 
Compostela Valley in collaboration with the Center 
for Health Development for Southern Mindanao and 
the local health unit.

 Samples were analyzed February-March, 2005

 Split sampling analysis with the EOH Collaborating 
Center



 

Summary of Blood and Hair Total and Methylmercury 
Levels, Mt. Diwalwal, 2005

  Total mercury Methyl 
mercury

% Methyl
mercury

Blood (N=100)      

               Mean+/- 
SD

21.44 +/- 27 7.2 +/- 4.61 46.41+/-26.23

Range 3.61 – 239.99 1.04 – 24.60 8.54 – 100%

Hair ( N=92)      

               Mean+/- 
SD

  13.34+/-39.92 1.84 +/- 1.12 52.06+/-31.02

Range 0.66 – 289.21 0.52- 5.99 1.46 – 100%



SUMMARY OF THE RESULTS ARE 
AS FOLLOWS:
 The results of the laboratory tests showed that 
inorganic/elemental mercury is the predominant mercury specie 
in the blood samples and this is indicative of the environmental 
and occupational exposure of residents to the small-scale gold 
mining operations in the area rather than their dietary intake 
from contaminated fish. 
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