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Introduction

L& °The pawpaw [Asimina triloba (L.) Dunal] tree grows wild in

B the hardwood forests of 26 states in the eastern United

| States, including Kentucky, and is usually found in shaded

areas of the forest understory (Pomper and Layne, 2005).

Pawpaw twigs and fruit contain Annonaceous acetogenins

compounds which have antitumor and pesticidal properties;

these compounds also have antioxidant activity (Pomper et
al., 2007; McLaughlin, 2008).

-Annonaceous acetogenin compounds are potent inhibitors of |

& mitochondrial (complex |) as well as cytoplasmic (anaerobic)

production of adenosine triphosphate (ATP) and the related

nucleotides (McLaughlin, 2008).

| *Higher extractable acetogenin levels would be desirable for

, future product development.

4 «In beech and oak higher antioxidant enzymatic activities and

1 antioxidant concentrations are induced in leaves at higher

- light levels than shaded leaves (Hansen et al., 2002).

-.=_ *Because pawpaw trees prefer the low-light conditions of the

*.. - forest understory, our working hypothesis was that high light

« . levels stress the pawpaw plant and induce high acetogenin

A activity in the stem and leaf tissue.

::r *Brine shrimp mortality is often used to assess the activity of

pharmaceutical compounds and can be used to assess

4| acetogenin activity (Ratnayake et al., 1993)

| A e
Objectlve

*To determine If there was a positive correlation between
iIncreasing light level and acetogenin activity in the stems and
leaves of pawpaw seedlings.
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Materials and Method

In May of 2008 pawpaw seeds were sown into one-gallon

outside under 0%, 35%, and 80% shade treatments on
August 5, 2008 (Figure 1A).

*A randomized block design was used In the experiment
with three replicate seedlings in each treatment in three
replicate blocks (3 plants x 3 treatments x 3 blocks) for a
total of 27 plants. Plant height (one cm from soill line), stem
diameter and number of leaves were recorded at the start of
the experiment and six weeks later at destructive harvest
(Figure 1B). Stems and leaves were dried at 50°C.
*Acetogenins were obtained by extracting 2 grams of dried
twig tissue with 100% ethanol.

Following quantification a 2.5 mg/ml solution was made
using 95% ethanol, and extract added to 2 dram vials to
correspond to O, 1, 5, 10, and 50 parts per million (ppm).
*After the ethanol was evaporated, ten brine shrimp larvae,
taken 48 h after initiation of hatching in artificial sea water,
were added to each vial, and the final volume of each vial
was adjusted to 5 ml using the artificial sea water.

e After 24 h, survivors were counted and standard deviation
was measured from three replicate extracts (Ratnayake et
al., 1993) (Figure 1C).

L.C50 (ppm) values were computed using probit regression
analysis and log10 transformation for extract concentration
using the statistical software SPSS (SPSS Inc, Chicago).
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Results

" Table 1. Pawpaw Growth Data During Shade Treatments

Results

There were no significant differences in seedling height -
and leaf number among shade treatments at the beginning S

e Height (1%”‘3) 81508 number of 'gaves 85/08 or end of the experiment; however, all plants did show an
. 35% shade 185 3 Increase In height and leaf number at the end of Sl
.. 80% shade 17.6 8 experiment (Table 1).
s ns ns i}

In all shade treatments, brine shrimp mortality increased

iy
ey Height (cm) 9/22/08  number of leaves 9/22/08 with higher concentrations of stem extract, with mortality 3
unshaded 20.9 13 reaching over 90% at 10 ppm or above Iin each shade .
, 35% shade 24.4 12 treatment (Figure 2). &
Ed 2%g °0 shade zr?éo ﬁ‘;’ With the 1 ppm extract, mortality was highest in the 80% il
3 ": ' shade treatment, followed by the 35% shade treatment,
1 Change in Height (cm) Change in number of leaves with the lowest activity in the unshaded control. i3

L 3“5'])Zh§‘r?;dde :g:g Ii The LC., for each shade treatment was 2.564, 0.982, and £%
£ . ™ 30% shade iy 45 0.002 ppm for the 0%, 35 %, and 80% shade treatments,

respectively.
There was a negative correlation (R%=0.96) between LC.,
(ppm) and shade level (%) (Flgure 3)

Dlscussmn

Acetogenin activity, as evaluated using the brine shrimp

assay, increased with shading.

* Although acetogenins may be antioxidants, they are
apparently not involved in acclimation to high light
environments, as has been reported for antioxidants in
other plants.

e Other antioxidant compounds could be involved in high
light acclimation in pawpaw.

i+ Acetogenins may serve as anti-feeding compounds under

the shaded environment that usually promotes pawpaw

growth.
* We reject our hypothesis that high light levels stress the

« pawpaw plant and induce high acetogenin activity in the

stem and leaf tissue.

Figure 1. A) Shade frames containing pawpaw seedlings at 35, 80, and 0%
shade. B) Measuring pawpaw seedling height, diameter, and leaf number at
¥ destructive harvest. C) Brine shrimp larvae as seen in petri dish under

mlcroscope D) Chemlcal structure of the acetogenln Asimicin.

Figure 2. Brine Shrimp Mortality for Pawpaw Stem EXxtracts
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i / / * There was a negative correlation between LC., (ppm) and
2 L; shade level (%), indicating shading actually increased
4

acetogenin activity in pawpaw stems.
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