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* Affinity to biologic electron-donor
ligands, esp. sulfhydryl group



E12 512 RIps A S ECE Affinity to biologic electron-donor
ligands, esp. sulghydryl group
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Lead Compounds

Compound Mol. Formula Major Use

_ead Arsenate Pb;(AsO,), Insecticide

_ead azide Pb(N), Primer cord

_ead 2PbCO,;Pb(OH), Paint pigment (basic
carbonate white lead)

Lead PbCrO, Paint pigment
chromate (chrome yellow)
_ead oxide Pb;0O, Paint pigment (red
_ead silicate  PDbSIO, [sgTk1ain

_ead sulfide  PbS Lead ore, lead line
Tetraethyl Pb(C,H;), Gasoline additive

lead













Toxicokinetics Of Lead

Absorption — inhalation & ingestion

inhalation: <0.5-1 ym-completed
absorbed

Gl absorption-- T in fasting & diet
deficient in iron, calcium & zinc

Distribution --99% lead bound to RBC,
then to labile soft tissue pool & stable

bone pool, adult:90% in bone, child:70%
In bone

Excretion — 65% in urine, 35% in bile



Biological half-life for Lead

* Blood (adult):25 days

» Blood (children, exposure):10 months
» Soft tissue: 40 days

* Trabecular bone: 90 days

» Cortical bone: 10-20 years



Children

Lead concentration in blood 9ug Pb/dL)

Adults

Death
Encephalopathy
Nephropathy
Anemia

Colic

Hemoglobin synthesis |

e

Vitamin D metabolism | 3 E:

Nerve conduction velocity |
Erthrocyte protoporphyin 1 i
Vitamin D metabolism | (?)J

Developmental toxicity

IQ i} 10

Hearing |
Transplacental transfer

L0

=

Erthrocyte protoporphyin (men) %

Growth |

Anemia
Decreased longevity

Hemoglobin synthesis |
Peripheral neuropathies
Infertility (men)
Nephropathy

Systolic BP (men) 1

Hearing acuity |

Erthrocyte protoporphyin (women) 1

Hypertension(?)
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BAL (dimercaprol):50-75 mg/m? im g4h,3-
5d

CaNa,EDTA:1000-1500mg/m?/d, iv

Succimer:350 mg/m? tid for 5d, then bid,
14d; for mild symptoms

D-penicilline
DMPS
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ﬁH—Q—SH:

C
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DMSA, Succimer

2,3-dimercaptosuccinic acid

SO,

H-C-H

H-C-SH

H-C-SH
H

DMPS
2,3-dimercapto-1-
propanesulfonic acid



Indications of Chelating Therapy

s FEIFE AT IR
« Patients with significant symptoms:

encephalopathy, abdominal colic,
arthralgias, myalgias

* Evidence of target organ damage:
neuropathy/nephropathy

* Asymptomatic with BLL >45
1 g/dL,biochemical toxicity



Mercury Intoxication

* 1940s—Minamata Disease,
methylmercury from vinyl chloride plant,
121 victims

* 1971-lraq, 95,000 tons of seed grain
treated with methylmercury as a fungicide
was baked into bread



Table 81-2 Nonoccupational exposures to Mercury

Medicinal

Food

Other

Antseptics

Calomel teething
powders

Dental amalgam
Diuretics

Laxatives
Sphygmomanomet
St®ol fixatives
Thermometers

Weighted
nasogastric tubes

Fish
Grains and seed,

treated Livestock,
fed treated grain

Button batteries
Chemistry sets

Home amalgam
extraction

Lightbulbs
Self-injection
Preservatives

“Magico-religious”
use
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The Diagnosis of Hg
Intoxication
Dural findings: unexplained

neuropsychiatric & renal abnormality

Confirmed by Hg detection in urine, blood
& tissues

Thin-layer & gas chromatography—
distinguish organic or inorganic Hg
Whole blood < 10 ug/L; urine<20 ug/L




Table 81-4 Differential characteristics of Mercury

exposure Elemental Inorganic Organic

Primary route Inhalation (Dailt) GAdkyl)

of exposure

Primary tissue CNS, Kidney CNS, kidney,

distribution kidney liver

Clearance Renal, GlI Renal, GlI Methyl: GI
Aryl: renal, GI

Clinical effects Tremor Tremor, erethism Paresthesias,

CNS ataxia, tremor,
tunnel vision,

Pulmonary +++ — dysarthria

Gastrointestin + +++ (caustic) +

Rlenal + +++(ATN) +

Acrodynia + ++ —

Therapy BAL, DMSA BAL, DMSA DMSA(early)
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* FRi%: exposure severity &
neuropsychiatric s/s in inorganic Hg
poisoning; chelating therapy efficay
monitoring

- » n : reflect inorganic Hg load; correlate
with acute toxicity of methylmercury
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of 'traditional’ (herbal) medicines adulterated
with heavy metals.
Expert Opin Drug Saf. 2005 Jul;4(4):769-78.

A review of the clinical and toxicological aspects

: Lynch E, Braithwaite R.
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Silver 4

Argentum: Ag
B+ F 147
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Silver

_ %g;/%v LY
 Coating artifical heart valve or CVP or foley
 Topically in burn treatment
o B ZRFFE
—Herbal tea
—Dietary supplement

—Naturopathic remedy for antibacterial,
immune boosting or anti-allergy property
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Clinical effect

— Neuro:
» Peripheral neuropathy
« Seizure: rare, only 2 case report
« Animal: (penetrate BBB)

— Brain stem was first stimulated and then depressed
— Accumulate in neurons and protoplasmatic glia cell of brain and spinal cord

— Animal experience: |V injection has most significant impact on CNS (Manifested as weakness
and rigidity of the legs, loss of voluntary movements) and heart conduction delay
» Hill WR, Pillsbury DM. Argyria, The Pharmacology of Silver. 1st edn. The Williams and Wilkins Co. 1939

— Liver:

* No human data

* Animal: hepatic damage
— Kidney:

* Only few case and no well documanted
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* Clinical effect

— Hema:
* Very rare
» Leukopenia, anemia, hemorrhage
— Derma:
* Most side effect and most case
 Argyria (Discolouration of skin)
— Pregnancy:
* No data
— Carcinogenicity
* No study was found



Silver product




Case 1

41 Y/O F, with past history of HBV, was admitted from
93.5.17 to 93.5.18 with C.C of head full sensation,

headache over parietal area and numbness over right
face and arm. The MRI showed R/O MS.

As for symptom persisted, from 94.3.23 to 94.8.23, she
took 5-15ml Q4-Q6 silver protein (1.5576g/118ml/bottle).
And then S/S got improved.

So her friend suggested IV 6-15ml+ NS500 Q3D to Q6D
Total 100 bottle for oral and IV (155.76Q)



Case 1

 After IV injection, she started to felt hot
Intolerance, numbness and hotness over hands
and foots, so she went to ZF E, 8 £:hospital,
there leukopenia, anemia and impaired liver
function were noted, no discoloration and then
was transferred to [[15¢ hema from 94.11.28 to

12.6.

* During the hospitalization, bone marrow biopsy
showed MDS, R/O silver induced, MRI showed

no change.

 After stop silver, WBC from 1820 to 2300. Hgb
from 8.1 t0 9.8, then Hema OPD F/U.



Case 1

« Toxi OPD, serum Ag=823.78 11 g/L, whole blood

838.9 1 g/L, so admitted from 95.4.12 to 4.22 for
DMPS injection and oral

« DMPS 2amp + NS500 BID for 3 days and then
DMPS 1# oral tid for 7 days

« NCV/EMG: normal



Case 1

Date | Urine(L) |Ag(urg/l) |Ag ©g Date | Ag Ag

4/12 | R/O spot | 807.67 (serum) | (whole blood)
4/13 | R/O spot | 953.55 3/21 | 823.78 | 838.3

4/13 | 3100 1080.48 | 3349.488 4/12 | 380.42

4/14 | 4900 1413.7 | 6927.13 4/28 500.61
4/15 | 3000 691.49 | 2074.47

4/16 | 2640 584.29 1542.5256 DMPS IV: 4/12° ¥ % 4/15k!
4/17 | 3400 544.78 1852.252 b A

4/18 | No data | No data DMPS oral: 4/1451%4/225! »
4/19 | 3000 485.54 1456.62 H21VH]

4/20 | 3200 510.11 1632.352 PRI 20 324.9276 ug

4/21 | 3500 425.74 1490.09 PRI £ 0.013%
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