WAC 296-62-07346 Appendix C—Medical surveillance guidelines for
DBCP. (1) Route of entry.

(a) Inhalation;

(b) Skin absorption.

(2) Toxicology. Recent data collected on workers involved in the
manufacture and formulation of DBCP has shown that DBCP can cause
sterility at very low levels of exposure. This finding is supported by
studies showing that DBCP causes sterility in animals. Chronic expo-
sure to DBCP resulted in pronounced necrotic action on the parenchyma-
tous organs (i.e., liver, kidney, spleen) and on the testicles of rats
at concentrations as low as 5 ppm. Rats that were chronically exposed
to DBCP also showed changes in the composition of the blood, showing
low RBC, hemoglobin, and WBC, and high reticulocyte levels as well as
functional hepatic disturbance, manifesting itself in a long prothrom-
bin time. Reznik et al., noted a single dose of 100 mg produced pro-
found depression of the nervous system of rats. Their condition gradu-
ally improved. Acute exposure also resulted in the destruction of the
sex gland activity of male rats as well as causing changes in the es-
trous cycle in female rats. Animal studies have also associated DBCP
with an increased incidence of carcinoma. Olson, et al., orally admin-
istered DBCP to rats and mice five times per week at experimentally
predetermined maximally tolerated doses and at half those doses. As
early as ten weeks after initiation of treatment, DBCP induced a high
incidence of squamous cell carcinomas of the stomach with metastases
in both species. DBCP also induced mammary adenocarcinomas 1in the fe-
male rats at both dose levels.

(3) Signs and symptoms.

(a) Inhalation: Nausea, eye irritation, conjunctivitis, respira-
tory irritation, pulmonary congestion or edema, CNS depression with
apathy, sluggishness, and ataxia.

(b) Dermal: Erythema or inflammation and dermatitis on repeated
exposure.

(4) Special tests.

(a) Semen analysis: The following information excerpted from the
document "Evaluation of Testicular Function," submitted by the Corpo-
rate Medical Department of the Shell 0il Company (exhibit 39-3), may
be useful to physicians conducting the medical surveillance program.
In performing semen analyses certain minimal but specific criteria
should be met:

(i) It is recommended that a minimum of three wvalid semen analy-
ses be obtained in order to make a determination of an individual's
average sperm count.

(ii) A period of sexual abstinence is necessary prior to the col-
lection of each masturbatory sample. It 1is recommended that inter-
course or masturbation be performed 48 hours before the actual speci-
men collection. A period of 48 hours of abstinence would follow; then
the masturbatory sample would be collected.

(iii) FEach semen specimen should be collected in a clean, wide-
mouthed, glass jar (not necessarily pre-sterilized) in a manner desig-
nated by the examining physician. Any part of the seminal fluid exam
should be initialed only after liquifaction is complete, i.e., 30 to
45 minutes after collection.

(iv) Semen volume should be measured to the nearest 1/10 of a cu-
bic centimeter.

(v) Sperm density should be determined using routine techniques
involving the use of a white cell pipette and a hemocytometer chamber.
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The immobilizing fluid most effective and most easily obtained for
this process is distilled water.

(vi) Thin, dry smears of the semen should be made for a morpho-
logic classification of the sperm forms and should be stained with ei-
ther hematoxalin or the more difficult, yet more precise, Papanicolaou
technique. Also of importance to record is obvious sperm agglutina-
tion, pyospermia, delayed liquifaction (greater than 30 minutes), and
hyperviscosity. In addition, pH, using nitrazine paper, should be de-
termined.

(vii) A total morphology evaluation should include percentages of
the following:

(A) Normal (oval) forms,

(B) Tapered forms,

(C) Amorphous forms (include large and small sperm shapes),

(D) Duplicated (either heads or tails) forms, and

(E) Immature forms.

(viii) Each sample should be evaluated for sperm viability (per-
cent viable sperm moving at the time of examination) as well as sperm
motility (subjective characterization of "purposeful forward sperm
progression" of the majority of those viable sperm analyzed) within
two hours after collection, ideally by the same or equally qualified
examiner.

(b) Serum determinations: The following serum determinations
should be performed by radiommuno-assay techniques using National In-
stitutes of Health (NIH) specific antigen or antigen preparations of
equivalent sensitivity:

(1) Serum follicle stimulating hormone (FSH),

(ii) Serum luteinizing hormone (LH), and

(iii) Serum total estrogen (females only).

(5) Treatment. Remove from exposure immediately, give oxygen or
artificial resuscitation if indicated. Contaminated clothing and shoes
should be removed immediately. Flush eyes and wash contaminated skin.
If swallowed and the person is conscious, induce vomiting. Recovery
from mild exposures is usually rapid and complete.

(6) Surveillance and preventive considerations.

(a) Other considerations. DBCP can cause both acute and chronic
effects. It is important that the physician become familiar with the
operating conditions in which exposure to DBCP occurs. Those with res-
piratory disorders may not tolerate the wearing of negative pressure
respirators.

(b) Surveillance and screening. Medical histories and laboratory
examinations are required for each employee subject to exposure to
DBCP. The employer should screen employees for history of certain med-
ical conditions (listed below) which might place the employee at in-
creased risk from exposure:

(i) Liver disease. The primary site of biotransformation and de-
toxification of DBCP is the liver. Liver dysfunctions likely to inhib-
it the conjugation reactions will tend to promote the toxic actions of
DBCP. These precautions should be considered before exposing persons
with impaired liver function to DBCP.

(ii) Renal disease. Because DBCP has been associated with injury
to the kidney it is important that special consideration be given to
those with possible impairment of renal function.

(iii) Skin disease. DBCP can penetrate the skin and can cause er-
ythema on prolonged exposure. Persons with preexisting skin disorders
may be more susceptible to the effects of DBCP.
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(iv) Blood dyscrasias. DBCP has been shown to decrease the con-
tent of erythrocytes, hemoglobin, and leukocytes in the blood, as well
as 1increase the prothrombin time. Persons with existing blood disor-
ders may be more susceptible to the effects of DBCP.

(v) Reproductive disorders. Animal studies have associated DBCP
with wvarious effects on the reproductive organs. Among these effects
are atrophy of the testicles and changes in the estrous cycle. Persons
with preexisting reproductive disorders may be at increased risk to
these effects of DBCP.
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[Statutory Authority: Chapter 49.17 RCW. WSR 88-11-021 (Order 88-04),
§ 296-62-07346, filed 5/11/88.]
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