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Presenter
Presentation Notes
This section continues the discussion of different types of pesticides.Please refer to the speaker’s notes to supplement the PowerPoint slides.



Methyl Bromide

• ระเหยงา่ย
• หนักกวา่อากาศ
• ไมม่กีลิน่

(จงึเตมิแกส๊น้ําตา 
Chloropicrin)
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Presenter
Presentation Notes
Methyl bromide is commonly used to sterilize soil prior to planting, to control pests on commodities during storage, and as a structural fumigant (especially termite control in buildings).  Methyl bromide has a high vapor pressure, which means it is very volatile.  When used to sterilize soil, it is injected into the soil and the area is immediately covered with a tarp that controls the rate of volatilization from the soil.Because it is a heavy gas, it tends to accumulate in low pockets– depressions in the ground or lower levels of buildings.Because it is highly toxic but lacks warning properties such as odor or irritation, chloropicrin (or tear gas) is required to be added to methyl bromide as a warning agent.Methyl bromide exerts its toxic effects by methylation of tissues.



พษิเฉยีบพลนั



พษิเฉยีบพลนั Methyl Bromide  
• ผวิหนงั

– อกัเสบ พพุอง

• ทางเดนิหายใจ

- ปอดบวมน้ํา

• ระบบประสาทสว่นกลาง

- กดการทํางาน (ปวดศรีษะ 
มนีงง คลืน่ไส ้อาเจยีน สัน่ 
ออ่นแรง หลอน ชกั)

– เสยีชวีติ
(Fuortes LJ. 1992; Goldman L.1987;Hustinx 1993; Hoizey G 2002; Wong O 1984)

Presenter
Presentation Notes
Methyl bromide is a vesicant and causes severe skin blistering on direct contact or exposure to very high air levels.  The photo on the right shows a case of blistering dermatitis of the foot associated with application of methyl bromide. Most fumigant dermatitis cases involve the feet, as shown in the photo on the top right.The photo on the bottom right shows blistering dermatitis in the axillary area of fumigations workers who wore respiratory protection but no dermal protection inside a fumigated structureMethyl bromide may cause delayed effects on the lower respiratory tract. Inhalation exposure may result in pulmonary edema, with delayed onset 4-12 hours after exposure. For suspected inhalation exposure to methyl bromide, patients should be hospitalized overnight for observation.Because of its poor water solubility, methyl bromide does not cause upper airway irritation. However, upper airway irritant effects may result from exposure to chloropicrin.Symptoms and signs of central nervous system depression due to methyl bromide range from headache, dizziness, nausea, and vomiting, to tremors, weakness, diminished reflexes, and seizures. CNS depression is the most common cause of death following acute methyl bromide exposure.References:Fuortes LJ. A case of fatal methyl bromide poisoning. Vet Hum Toxicol 1992; 34:2.Goldman L, et al. Acute symptoms in persons residing near a field treated with the soil fumigants methyl bromide and chloropicrin. West J Med 1987; 147:95-98.Hustinx WNM, et al. Systemic effects of inhalational methyl bromide poisoning. Brit J Indust Med. 1993; 50:155-159.



กรณีศกึษา



การพน่รมในบา้น

(Michalodimitrakis MN 1997)

Presenter
Presentation Notes
A woman lived in a spare room adjacent to a guest house treated for termites because of a pending sale.She was in her room the evening the adjacent structure was fumigated.The next day, she was in the house intermittently, but retired early in the evening because of flu-like symptoms.



Uncovered electrical conduit: one pipe had 
a 2” diameter  and the others a 1” diameter

Methyl bromide 
fumigation

Presenter
Presentation Notes
The guest house had been fumigated with methyl bromide.The pesticide applicator, homeowner, and resident of the guest house were unaware of an uncovered electrical conduit passing between the two buildings.  



ผลกระทบ

• คนเชา่บา้น ชกักระตกุ นอนอยูท่ีพ่ืน้บา้น

• ไขข้ึน้ลง อวยัวะภายในลม้เหลว

• Serum bromide level 270 ppm

• หมดสต ิ เสยีชวีติ ใน 19 วนั

Presenter
Presentation Notes
The homeowner brought a prospective client to the guest house the following evening and found her tenant convulsing on the floor. The tenant’s initial serum bromide level was 270 ppmThe tenant never recovered consciousness and died 19 days later from refractory seizures, intermittent fever, and multi-organ failure. Reference: Michalodimitrakis MN et al. Death following intentional methyl bromide poisoning: toxicological data and literature review. Vet Hum Toxicol. 1997 Feb; 39:30-4.



พษิระยะยาว



พษิระยะยาว Methyl Bromide  

• ระบบประสาทสว่นกลาง
- สตปัิญญาเสือ่มถอย  พฤตกิรรมแปรปรวน

    - ประสาทสมัผัสเสือ่มแบบรกุลาม

• ระบบสบืพนัธุ/์พษิตอ่ยนีส์
– เป็นพษิตอ่ทารกในครรภ์

– เป็นพษิตอ่สารพันธกุรรม (ตบั ปอด กระเพาะ ไข
กระดกู เม็ดเลอืดขาว)

– กอ่กลายพันธุ์

(Gansewendt B, 1991;Calvert GM 1998; Danse JH 1984; Pletsa V 2002; 
Buchwald AL 2001; ATSDR/CDC 1992; Hansen & Hubner 1983 )

Presenter
Presentation Notes
There are few well-controlled studies of the effects of chronic, low-level methyl bromide toxicity.  However, case reports have documented cognitive dysfunction, behavioral changes, and progressive ascending sensory polyneuropathy.Methyl bromide is a methylating agent, a weak mutagen, and possible animal carcinogen.  It is teratogenic in animal studies.Induction of DNA damage has not been documented among methyl bromide applicators. Reference:Pletsa V et al. Monitoring for DNA damage of humans occupationally exposed to methyl bromide.�Anticancer Res. 2002 Mar-Apr; 22:997-1000. 
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พษิระยะยาว Methyl Bromide

• ระบบตอ่มไรท้อ่

–ตอ่มไตส้มอง 

–ตอ่มธยัรอยด์

–ลกูอณัฑะ

–รงัไข่

(van Logten et al. 1973, 1974, 1976)

ขนาดโตขึน้
เซลลเ์ปลีย่นรปูรา่ง
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พษิระยะยาว Methyl Bromide

• ระบบสบืพนัธุ ์

–เป็นหมนั 

–ตายคลอด

(van Leeuwen et al. 1983)
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พษิระยะยาว Methyl Bromide

• ระบบตอ่มไรท้อ่

–ตอ่มธยัรอยดผ์ลติฮอรโ์มนลดลง

(Loeber et al. 1983)
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Agricultural Health Study (AHS)

AHS a joint effort of:

National Cancer Institute, 
National Institute of Environmental 

Health Sciences, and
Environmental Protection Agency 

Started 1993



Agricultural Health Study
Participants

• Certified pesticide applicators and 
farmers’ spouses (89,658)
– North Carolina:

• Farmers  (20,518)
• Spouses (10,576)

– Iowa:
• Farmers  (31,877)
• Spouses (21,771)
• Commercial applicators (4,916)

Presenter
Presentation Notes
There are almost 90,000 people participating in the Agricultural Health Study--about 31,000 from North Carolina and 59,000 from Iowa. This is the largest, most comprehensive study of agricultural health ever conducted in the United States.Participants include certified private pesticide applicators (farmers) and their spouses in North Carolina and Iowa and certified commercial pesticide applicators in Iowa only. Pesticide applicators volunteered to participate in the study at pesticide safety training classes offered by Extension in Iowa and North Carolina between 1993 and 1997. Spouses enrolled in the study by filling out a form at home or over the phone.A large percentage of applicators and their families were willing to participate: 83% of eligible private applicators enrolled, 74% of spouses enrolled and 47% of commercial applicators enrolled.
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Agricultural Health Study

• ศกึษาเกษตรกร 7,814 คน
• ตดิตาม นาน 14 ปี (ชว่ง ค.ศ. 1993 – 2007)

• พบวา่ คนใช ้Methyl Bromide เป็นมะเร็ง
กระเพาะ  1.42 ถงึ 3.13 เทา่ เทยีบกบัคน
ไมไ่ดใ้ช ้

• ยิง่ใชน้าน ยิง่เป็นมาก  (ความสมัพันธแ์บบ 
dose-response)

(Barry KH et al. 2012)



17

มะเร็งตอ่มลกูหมาก 
Prostate Cancer

• สมัพันธก์บั...
–Methyl bromide
–Chlorinated pesticides    
–6 pesticides  

(Julia F. Storm, 2007)

Presenter
Presentation Notes
Scientists evaluated 45 chemicals for their possible contribution to the risk of prostate cancer among applicators. They took into account the known risk factors for prostate cancer: family history (a brother or father with prostate cancer), race or ethnicity (prostate cancer is more common among African-American men), and age (prostate cancer is more common in older men).The strongest association was seen with methyl bromide exposure. It’s important to note that methyl bromide use continues to decline due to changes in agricultural practices and is to be phased out by 2008.In men over 50, there was also an association between exposure to historically-used chlorinated pesticides and prostate cancer risk.In men with a family history of prostate cancer, an increased risk of prostate cancer was associated with 6 pesticides: The carbamate butylate, the organophosphate pesticides chlorpyrifos, coumaphos, fonofos and phorate and the pyrethroid permethrin (animal uses). This possible interaction between family history of prostate cancer and pesticide exposure is being investigated in laboratory studies at NC State University.
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มะเร็งตอ่มลกูหมาก 
Prostate Cancer

Methyl bromide
•เป็นมะเร็งตอ่มลกูหมาก  1.59 - 3.47 เทา่ 
เทยีบกบัคนไมไ่ดใ้ช ้

(Alavaja MC 2003; Mills PK 2003)

สอดคลอ้งกบัการวจัิยทีแ่คลฟิอรเ์นยี

Presenter
Presentation Notes
Scientists evaluated 45 chemicals for their possible contribution to the risk of prostate cancer among applicators. They took into account the known risk factors for prostate cancer: family history (a brother or father with prostate cancer), race or ethnicity (prostate cancer is more common among African-American men), and age (prostate cancer is more common in older men).The strongest association was seen with methyl bromide exposure. It’s important to note that methyl bromide use continues to decline due to changes in agricultural practices and is to be phased out by 2008.In men over 50, there was also an association between exposure to historically-used chlorinated pesticides and prostate cancer risk.In men with a family history of prostate cancer, an increased risk of prostate cancer was associated with 6 pesticides: The carbamate butylate, the organophosphate pesticides chlorpyrifos, coumaphos, fonofos and phorate and the pyrethroid permethrin (animal uses). This possible interaction between family history of prostate cancer and pesticide exposure is being investigated in laboratory studies at NC State University.



Methyl Bromide Phase-out

• Ozone depletion 
– “100% reduction” in 2005 

• Exemptions
– Critical agricultural uses 

– Pre-shipment & quarantine

– Emergency uses 

Source: US EPA “Frequently Asked Questions” 
on methyl bromide phase-out

Presenter
Presentation Notes
Because methyl bromide depletes the protective layer of ozone, a gradual phase-out of production has been scheduled, with complete cessation of production to be completed by 2005.  At this time, it does not seem that the reduction will truly cease, since there will be exemptions for certain uses.  These include “critical agricultural uses” (agricultural uses for which no feasible alternative is available), pre-shipment and quarantine uses, and “emergency uses”.  Furthermore, although there are a few alternatives to certain uses of methyl bromide, users of the pesticide feel that an ideal substitute has yet to be developed.Some proposed alternatives to methyl bromide include sulfuryl fluoride and metam sodium.  While methyl bromide may be used for both agricultural and structural applications, sulfuryl fluoride is used only for structural applications and metam sodium for agricultural ones.
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EU: hazard-based cut-off criteria 

1) กอ่ใหเ้กดิการกลายพันธุ ์(mutagens)
2) กอ่มะเร็ง หรอืเป็นพษิตอ่ระบบสบืพันธุ ์(carcinogens 

or reproductive toxins)
3) รบกวนอวัยวะระบบตอ่มไรท้อ่ (endocrine 

disrupters)
4) ตกคา้งในสิง่แวดลอ้มไดย้าวนาน (Persistent 

Organic Polluters, POPs)
5) ตกคา้งสะสมในสิง่มชีวีติไดย้าวนาน  (Persistent Bio 

accumulative Toxin, PBT)
6) ตกคา้งสะสมในสิง่มชีวีติไดย้าวนานมาก (Very 

persistent – very Bio – accumulative, vPvB) 
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ขนาดทีไ่ดร้บัตอ่วนั ADI

= 0.1 mg Br - ตอ่น้ําหนักตวั 1 Kg

(van Leeuwen et al. 1983)

ในขณะที ่FAO/WHO กําหนดไว ้

= 1.0 mg Br - ตอ่น้ําหนักตวั 1 Kg

(FAO/WHO 1969)
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