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GRANT NUMBE
SECTION | fcontinued) )

SUMMARY OF PROPOSED WORK 0H02095-02
KEY PROFESSIONAL PERSONNEL ENGAGED ON PROSECT
NAME POSITION TITLE DEPARTMENT AND ORGANIZATION
David B. Dusenbery Associate Professor School of Applied Biology
Georgia Institute of
Technology
Phillip L. Williams : Craduate Student ‘ School of Applied Biology
- Georgia Institute of
Technology

Give a brief summary of plans for the next year of support, including the objectives and specific aims as well as the methodology to be used to achzeve
these aims. DO NOT EXCEED THE SPACE PROVIDED.

The first year of the study has concentrated on establishing testing protocol and per-
forming initial tests to define behavioral endpoints. Seven metals have been used:
Hg, Cd, Cu, Zn, Pb, Ni, and Al. In order to determine sensitivity acute lethality
levels (LC5 ) are first determined and this has been completed for all the metals.
Computer tracking using a video camera interfaced to a micro computer has been con-
ducted with Hg and Cu. Preliminary data show C. elegans to have behavioral Tresponses
when exposed to low levels of Hg (a human neurotoxin) but not for exposure to Cu

(2 non-neurotoxin).

Now that the protocols have been established, the second year of the study will con-
centrate on evaluating a variety of known human neuro-toxins. Several of the metals
(e.g., Pb) will be studied and new families of chemicals will be tested. These will
center on organophosphate pestlcides and organic solvents (those known to be CNS
depressants). :

Too date, all the chemicals have administered using water as a vehicle b:l, in the
coming year, the wvapor route of exposure will be tested.

. As additional data is generated, statistical analyses of the data will be conducted

"~ to determine the repeatability and reliability of the test procedure. Finally, a
general comparison will be made between the observed data and known human responses
to the various chemicals. In this manner, the usefulness of the data as a screening
test for neurotoxins can be determined.

VERTEBRATE ANIMALS INVOLVED RINO [JYES if “YES,” identify by common names and underline primates,
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SECTION li {continued)
NEXT BUDGET PERIOD

GRANT NUMBER
0H02095-02

B. Supplemental information regarding ITEMS in the proposed budget for the next period which require explanation or justification. (See instructions)

Other expenses:

Publication Costs:

~

-~

Page charges and manuscript preparation costs are estimated to be $200.00
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CURRENT BUDGET PERIOD

FROM

6/01/85

SECTION I

THROUGH

5/31/86

GRANT NUMBER

OHO02095-02

The following pertains to your CURRENT PHS budget. Do not include cost sharing funds. This information in conjunction with that. id
Page 2 will be used in determining the amount of support for the NEXT budget period. ' provided on

ACTUAL
CURRENT EXPENDITURES |- ExPENDITURES AND | TOTAL ESTIMATED U,E’;",','{‘,'gﬁgu
A. BUDGET lasapprcred b THRU finaredare): | - oBLIGATIONS F0R | X0 e BALANCE
&)
awardlingunit) 1/31/86 CURRENT BUDGET (Col. 2 plus Cal, 3) ’-““""gj":)‘ from
. PERIOD .

‘ n (2) (3) 4) (5}
TOTAL DIRECT COSTS 13,378 10,053 3,325 13,378 0
INDIRECT COSTS (as providad) 3,563 1,737 2,111 3,848 (285)
TOTA'-S - 16,941 11,790 5,436 17,226 (285)

8. THROUGH F.
See instructions and providae the information required in items B, through F, Use this page and continuation pages as necessary.
Item B. Professional Personnel.
Name Title Category - Less than 25%
David B. Dusembery Assoc. Prof. 1 X
Item C. Equipment.
Microcomputer (IBM AT) $2,796
Video Interface (Imaging Technology PC Vision) $3,502
“"Item D. Travel.
. No travel to date. Travel to a conference is planned for the
coming year. (See page 3). '
Item E. Explanation of Column 5.
University-wide overhead charges increase effective July,-l, 1985.
Item F. Other Supporﬁ.

Agrigenetics Research Corp.; ''Search for Chemical Stimuli that Act on

Plant-Parasite Nematodes;"

Calendar year 1985: 115,356

Calendar year 1986:

95,423
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GRANT NUMBER
SECTION 1V
PROGRESS REPORT SUMMARY CH02095<02
PH!NCIPAL INVESTIGATOR OR PROGRAM DIRECTQOR PERIOD COVERED BY THIS AEPORT
David B. Dusenbery FAOM THROUGH
NAME OF ORGANIZATION ,
School of Applied Biology, Georgia Institutgeg¥n°1°gy 6/1/85 2/28/86

TITLE {Repeat title shown in item 1 on first page)

Test for Neurotoxins Using Caenorhabditis elegans.
(SEE INSTRUCTIONS)

1. No change from the original goals,

2. A strain of E. ¢oli is grown on experimental plates until a lawn fs well formed and
then 0.4 ml of an aqueous solution of the test chemical is added to the plates, The
plates are desicated for 24-hours at 507 relative humidity to allow for the excess water
to evaporate. A number of three to four day-old C., elegans are placed on each plate,
After 24-hours two types of evaluations are made: 1lethality and computer tracking to
determine behavioral changes. Control cultures are tested concurrently with the neuro~
toxins. ' ' '

With lethality tests, death is determined by the total lack of movement and/or respons
to probing with a needle. For behavioral studies, the worms are removed from the plates,
washed, and placed on 1% agar. The worms are positioned under a videc camera that is
interfaced to a microcomputer computer. This arrangement allows for the simultaneous
tracking of several hundred menatodes, The movements of the animals are analyzed to deter-
mine both the rate of movement and the number of changes in directions (reversals), In
the future, responses to sensory stimulation will also be measured,

"~ Lethality studies have been completed for seven metals: Hg, Cu, PB Cd Zn, Al, and
Ni. For each metal a dose-response has been determined and LC5p has been calculated using
both probits and logits.

Computer tracking experiments have been conducted on Hg and Cu. The nematodes ex~
posed to Hg show a biphasic response - at very low Hg concentrations there is hyperactivit:
that appears to peak at exposure concentrations of about .6 ppm Hg and as the concentra-
tion increases the activity falls to well below the controls, This peak activity Hg
concentration is approximately 10% the nematode LCg5g of 60 ppm Hg,. The computer tracking
for Cu has only shown decreased activity as the Cu concentration increases; however, -
very low concentrations of Cu show no change as compared to controls,

‘The lethality data has been compared to the LD5p data from mammalian studies and,
except for one metal (Cd), there is a good correlation between the results, Although
much more data is needed, it is believed that this test species shows much promise
‘as a basic model for range-~finding studies and initial lethality screening tests,

The computer tracking studies showing hyperactivity with Hg supports our hypothesis
that computer tracking of C. elegans can prov1de a rapid, 1nexpens1ve means of screenlng
chemicals for neurctoxicity.

3. Specific objectives for coming year:

. Complete evaluation of metals.
. Using the developed protocols evaluate organophosphates and organic solvents.
. Determine the repeatability and reliability of the test procedure using
statistical analyses.
. Compare the observed data with known human responses and determine the usefulness
of the data as a screening test for the particular neurotoxin.

4. Non-applicable.
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