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ABSTRACT

Lophocereus schottii is toxic to many species of Drosophila. 

The alkaloids of the cactus were investigated for toxicity.

Pilocereine and the alkaloid residue minus the phenolic portion 

were tested on several species of Drosophila that occur in the South

west. D. pachea (which normally lives on this cactus) was immune to 

the alkaloids. The adults of other species, D. melanopalpa, D. 

melanogaster, D. hydei, D. pseudoohscura, D. arizonensis, and D. 

mojavensis were sensitive to one or "both substances.

In addition, three compounds were synthesized: lophocereine;

1-isobutyl- 2-methyl- 6, 7-dimethoxy- 1, 2, 3, 4-tetrahydroisoquin

oline; 1-isobutyl- 6, 7-dimethoxy- 1, 2, 3, 4-tetrahydroisoquinoline.
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INTRODUCTION

In a recent study of cactophilic Drosophila of the southwest,

Heed (unpublished data) noticed that Drosophila pachea could be reared 

only off decaying logs of the columnar cactus Lophocereus schottii 

(popularly known as "senita"). Furthermore, other sympatric species 

were not found breeding in the body of this cactus, although D. 

nigrospiracula and D. arizonensis had been found to breed in the fruit 

of L. schottii (Patterson and Stone, 1952). It was found that L. schottii 

contained schottenol, a sterol which is not naturally found elsewhere and 

is a nutritional requirement for D. pachea (Heed and Kircher, 1965).

Tests involving banana medium supplemented with the cactus, or 

simply a cube of L. schottii alone as food (using fermenting, fresh, and 

autoclaved cactus) were run on many species of flies. The results seemed 

to indicate that L. schottii was toxic to the adults of some species of 

flies, and reduced the of several species (Heed, unpublished data).

The present paper describes research undertaken to discover the toxic 

constituents in the plants.
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The Alkaloid Content of Lophocereus schottii

The Cactaceae are known for their high alkaloid content. Reti 
(195^-b) suggests that "the faculty of producing and storing alkaloidal 
substances should be considered one of the characteristics of this 
botanical family."

The alkaloid content of Lophocereus schottii is quite complex 
(Djerassi, Frick, and Geller, 1953# Djerassi, Smith, Marfey, McDonald, 
Lemin, Figdor, and Estrada, 195*0 # and only few of the alkaloids present 
have been characterized. Britton and Rose (1963) consider the genus 
Lophocereus to contain only one species, schottii. They also refer 
several other described cacti (e.g. Cereus schottii) to this species.

The tough epidermis of L. schottii has the highest concentration 
of alkaloids (6.7$ of the weight of the dry cactus), the cortex having 
the second highest (1.1$), while the central core has practically none 
(0.2$) (Djerassi et al., 1953)♦ The distribution of the characterized 
alkaloids within these three areas, however, is not known.

Pilocereine (Fig. l) has been found in all three strains of L. 

schottii (which were formerly known as L. australis, L. gatesii, and L. 

schottii) as well as in the cactus Pachycereus marginatus (Djerassi,

Smith, Marfey, McDonald, Lemin., Figdor and Estrada, 195*0 • It is present 
in the epidermis, coretex, and core of L. schottii (Djerassi et al., 1953)• 
It is distinct from previously known cactus alkaloids not only by its 

large size, but also by the 1-isobutyl group present on each of the tetra- 
hydroisoquinoline structures (Djerassi, Figdor, Bobbitt, and Markley,

2
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FIGURE 1 - Pilocereine

N — Me

FIGURE 2 - Lophocereine (l-isobutyl- 2-methyl- 6-methoxy- 7-hydroxy- 
1, 2, 3, 4-tetrahydroisoquinoline)



1956). Most cactus alkaloids are derivatives of aromatic amino acids or 

of simple tetrahydroisoquinolines which, in turn, seem to he derived from 

aromatic amino acids (Reti, 1950, 195^-t). Pilocereine would seem to be 

biosynthesized by diphenol coupling (see Leete, 1963 for a possible 

sequence of reactions). This would not be an unusual reaction because 

diphenol couplings ortho to a hydroxyl are well known in cactus alkaloids, 

although in other cacti they involve isoquinoline rings condensing with 

phenol derivatives rather than other isoquinolines (Reti, 195^-a)•

Djerassi, Nakani, and Bobbitt (1958) have managed to isolate pilocereine 

in yields that show its concentration to be at least 0 .62$ of the dry 

weight of the cactus. Pilocereine was once thought to be a dimer of two 

tetrahydroisoquinolines (Djerassi et al., 1956), and in papers written 

prior to the work of Djerassi et al. in 1962 it is referred to as such.

An almost identical compound, piloceredine, was found in 1958 

(Djerassi, Nakano, and Bobbitt). It is diasterisomeric with pilocereine 

(i.e., it has a different configuration about an asymmetric carbon atom) 

and may be formed from pilocereine during isolation by the extraction 

techniques. The amount isolated would mean that its minimum concentra

tion is about 0.25$ of the dry weight of the cactus (Djerassi et al.,

1958).
The third characterized alkaloid is lophocereine (Fig. 2). The 

exact position of the methyl group on the oxygen is not known for certain 

because the compound had to be methylated before it could be isolated 

from the rest of the phenolic fraction of the alkaloids (Djerassi et al.,

1958). The 6-methoxy-7-hydroxy structure is an ideal precursor to pilocereine and 

piloceredine and has actually been converted to pilocereine and, possibly,
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to piloceredine by Bobbitt, Ebermann, and Schubert (1963). The total 

phenolic fraction is only about five percent of the alkaloids, and 

lophocereine seems to be present as only a small part of that. Pilo- 

cereine and piloceredine are kryptophenols (the -OH is inaccessible 

to alkali) and do not form part of the phenolic fraction (Djerassi et al., 

1958).

Pharmacology
Tetrahydroisoquinoline alkaloids in general have marked physio

logical effects (see Reti, 1950, 195b-a, for reviews of the pharmacology 

of many cactus alkaloids). The little work that has been done on pilo- 

cereine shows that in the hydrochloride form it is toxic to rats, has 

diverse effects on the blood pressure of cats, dogs, rats, and chickens, 

and is about as effective against malaria (Plasmodium relictum) in canar

ies as quinine. It also generally relaxes smooth muscle (Powell and Chen, 

1956).

Preliminary Pilocereine Test

The following experiment was run to see if pilocereine had adverse 

effects on fruit flies. D. pachea, D. hydei, D. melanopalpa, and D. pseudo- 

obscura were tested; D. pachea normally lives on L. schottii, whereas the 

other three species exhibit sensitivity to its toxicity, although to dif

ferent degrees (Heed, unpublished data). Vials with ordinary banana 

medium (about 15 cc. per vial) had pilocereine (dissolved in ether) added. 

One group of these had 9 .6 mg. of pilocereine (m.p. 175-178° C.) in each 

vial, while the second group had 4.8 mg. Based on the crude pilocereine 

fraction obtained in 1953 by Djerassi et al., the amount of pilocereine
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in a cubic centimeter of L. schottii is about 9 .6 mg. Schottenol was 

added to all vials in which D. pachea would be placed. The media were 

stirred and heated to drive off the ether. After the media had cooled 

and hardened, about forty flies were dumped into each vial. There were 

two vials per treatment for each species of fly, but one vial with $.6 

mg. for D. pachea soon developed a thick culture of micro-organisms and 

had to be discarded. The results are summarized in Table 1.

The D. melanopalpa control vials became infested with micro

organisms and were discarded before many pupae were formed. The pilo- 

cereine used was donated by Carl Djerassi.

The preliminary tests definitely showed that pilocereine had an 

effect and it was decided to investigate the effect of L. schottii alka

loids further and to compare them with the effects of some similar tetra- 

hydroisoquinoline compounds.



TABLE 1 - Preliminary Pilocereine Test

Species Adults Fi
D. pachea

9*6 mg. Almost all alive 
after 11 days.

About 100.

4.8 mg. Almost all alive 
after 11 days.

Over 200 (total)

Control Almost all alive 
after 11 days.

Over 200 (total)

D. hydei

9*6 mg. Almost all dead 
after 11 days.

No pupae

4.8 mg. Less than half dead 
after 11 days; almost 
all dead after 20 days.

10 flies in one 
vial.

Control Almost all alive 
after 11 days; almost 
all dead after 20 days.

Over 200 (total)

D. pseudootscura

9.6 mg. Almost all dead 
after 11 days.

Over 200 in 
each vial.

%00 Less than one-third 
dead after 11 days.

Over 200 in 
each vial.

Control Most were alive 
after 11 days.

Over 200 in 
each vial

D . melanopalpa

9*6 mg. About 20$ dead in one 
day; almost all dead 
after 11 days.

10 pupae; only 6 
adults emerged.

4.8 mg. Almost all dead 
after 11 days.

30 pupae; none 
emerged.

Control Most were alive 
after 11 days.

Some larvae were 
present



EXTRACTION OF PILOCEREHE

About one kilogram of sun-dried L. schottii was continuously ex

tracted in a Soxhlet for 2 days with 95$ ethanol. The solvent was 

evaporated and the dry material was dissolved in ether and extracted with 

5$ HC1. The latter was washed with ether, made basic with ammonium 

hydroxide, and extracted with ether. The ether was evaporated, leaving 

the alkaloid. The alkaloid was subjected to column chromatography on 

both silica gel and alumina, with little success: less than 0.25 gci. of 

pilocereine were isolated. Fractions were compared by thin layer chroma

tography.

Dr. Henry Kircher (Department of Agricultural Biochemistry-

University of Arizona) brought back from Mexico 2-3 kilograms of sun

dried L. schottii♦ This was worked up as before, but the phenolic portion

of the alkaloids was removed from the last ether solution by extraction

with 5$ sodium hydroxide solution. The ether solution was allowed to

stand for several days and white crystals appeared. After one recrystal-
olization from ethyl acetate their melting point was 171.5-171-o C.

Ground and mixed with an authentic sample of pilocereine the melting point 

was undepressed which indicated the isolated fraction was pilocereine.

A second crop was obtained after refrigeration of the mother liquors (to 

which had been added the phenol-extracted alkaloid obtained previously).

A second recrystallization brought the melting point up to 171.5-172.5° C. 

The crystals had the same Rf on thin layer chromatography as did authentic 

pilocereine. The solvent system used was 1 benzene: 4 acetone: 6 ether:
8



9
0.3 NHg (25/6) (Zarnack and Pfeifer, 1964). A modified Dragendorf1 s 

solution was used as the spray (Zarnack and Pfeifer, 1964). Infrared 

spectra of pilocereine and the white crystals in chloroform were the

same.



SYNTHESES OF AIKALOIDS

Three compounds were synthesized: lophocereine; 1-isobutyl-

2-methyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline; and 1-isohutyl- 

6,7-dimethoxy-l,2,3,4-tetrahydroisoguinoline.

An outline of the lophocereine synthesis is in Fig. 3* The pro

cedure of Bobbitt and Chou (1959) was followed. Melting points of the 

different compounds were taken and compared with the literature melting 

points until benzyllophocereine, an oil, was synthesized. This was 

hydrogenated over 5$ palladium-on-charcoal at 48 p.s.i. (25° C.) for 18 

hours rather than the 3 hours used by Bobbitt and Chou. Thin layer 

chromatography (same solvent and spray as before) of the resulting oil 

showed two spots, the spot with the smaller Rf being fainter. The oil 

gave a faint purple color with ferric chloride. The picrate (for pro

cedure see Bobbitt, 1957) after one recrystallization had a melting point 

less than 150° C. (recorded m.p. 172-175 before recrystallization). An 

infrared spectrum showed no appreciable -OH peak, the presence of peaks
R -1in the 1800 to 200 cm . region attributable to a phenyl group (Flett, 

1963), and a strong peak at 1600 cm attributable to a phenyl group 

(Nakanishi, 1962). It would seem, then, that the last reaction had not 

been successful.

The oil was dissolved in methanol and refluxed with Raney Nickel 

for 15 hours. The solution was filtered and evaporated and the residue 

dissolved in ether. The ether was extracted with a sodium hydroxide 

solution and discarded. The sodium hydroxide solution was washed with
10
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FIGURE 3 - The synthesis of lophocereine
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ether, made acidic with HC1, and made mildly "basic with ammonium hydrox

ide . This was extracted with ether, and the ether was evaporated off to 

give 0.4582 gm. of a yellowish oil. Its infrared spectrum is shown in 

Fig. 4 (solvent is chloroform).

There is a strong peak around 36OO cm "** which characterizes a 

phenol with an ortho alkoxyl group (Flett, 1963). Other peaks indicate 

that this is not just a phenol, hut, in fact, lophocereine. For example, 

the peak at 1360 to 1380 shows the C-CH- group (Flett, 1963), of which
j

there are two in lophocereine. The peak at about 880 shows a 1,2,4,5 

substituted benzene (Rao, 1963). The peak at 1450 shows -CH^- in a ring

(Flett, 1963).
1-isobutyl-2-methyl-6,7-dime thoxy-1,2,3,4-tetrahydroisoquinoline 

was synthesized as in Djerassi et al. (1955) except that the cyclizing 

Bischler-Napieralski reaction was run using phosphorus pentachloride in

stead of phosphorus pentoxide. The melting point of the picrate without 

recrystallization was 182-183° (recorded is I85-I87 )•

l-isobutyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline was 

synthesized by removing some of the l-isobutyl-6,7-dimethoxy-3,4- 

dihydroisquinoline which had been synthesized in the previous sequence 

of reactions and reducing it with sodium borohydride without first 

methylating it. An outline of the last two syntheses is in Fig. 5*



FIGURE 4 - Infrared spectrum of lophocereine (solvent is chloroform).
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EXPERIMENTS

A series of experiments were run testing the effect of the various 

extracted and synthesized alkaloids on the longevity of several species 

of Drosophila. All stocks of D. mojavensis and D. arizonensis were 

founded by individuals captured near Guaymas, Mexico. The concentra

tions of the alkaloids are based on the dry weight of the media. The 

flies were lightly etherized before counting; they were checked to be 

certain that every fly regained motility.

Media Preparation

The general recipe for a medium is as follows: 24.5 g™* of dried

yeast; 2.0 gm. of powdered agar; 0.10 gm. of sdiottenol; 50 ml. of water; 

0.60 ml. of propionic acid in 10 ml. of water. The alkaloid to be test

ed is dissolved in the propionic acid. The schottenol is dissolved in 

ether and added to the medium, the ether is driven off under a hood by 

heating the medium. It is convenient to mix the ether solution with the 

agar and to allow most of the ether to evaporate before adding it to the 

hot medium.

The medium, in a plugged ^00 ml. Erlenmeyer flask with a stirring 

magnet, is autoclaved and then cooled to about body temperature while 

being stirred over a magnetic stirrer. It then is poured into autoclaved 

vials which are immediately plugged with autoclaved cotton.

Alkaloid Effects

Tests using the alkaloid mixture (without the phenolic fraction)

15



16
were run on D. pachea, D. pseudoobscura, D. melanogaster, D. arizonensis, 

and D. mojavensis. The concentrations used were 1.0$, 3 *0$, and 5'0jo of 

the dry weight of the media. The concentration of alkaloid found in the 

cortex is 1.1$ (Djerassi et al., 1953)♦ The alkaloid used was somewhat 

deficient in pilocereine; the exact amount of the deficiency is unknown.

The results are given in Table 2. A dash (-) in a table means that the 

dead flies were not counted in that vial that day. All flies were less 

than two weeks old when tested.

The results of the test varied among the different species and, to 

a lesser extent, among the concentrations. D. pachea was not affected by 

any of the concentrations used for the period of one week. D. pseudoobscura 

and D. melanogaster were affected strongly by all three concentrations.

The first test with D. arizonensis gave ambiguous results. There 

were cultures of microorganisms on the media. A second test was set up 

using a different stock (still founded by flies from Guaymas, Mexico). 

Because of the behaviour of the control after the sixth day, this test is 

difficult to interpret. The flies used in the second test were from two 

to ten days old.

The ages of the D. mojavensis flies were less than six days old.

The behaviour of the control on the eighth day makes this test difficult 

to evaluate, also. The media became covered by a whitish coat during 

the last part of the experiment.

The only produced from the tested flies were from D. melanogaster 

on the 1.0$ concentration. A total of about seventy flies emerged and 

they were fertile. The controls for D. melanogaster had a total of more 

than five hundred flies. Since D. pachea is normally at least two weeks



TABIE 2 - Mixed Alkaloid Toxicity Test

The numbers in the table represent the 
number of dead flies in each vial. The 
numbers in parentheses at the left of 
the table are the number of flies in 
each vial.

Days

D . pachea 
T25l n o #
(25) 3-0#
(25) 5-0#
(25) Control

D. pseudoobscura
(25) 1.0#
(25) 2.0# A
(25) B
(25) C
(25) 3-0# A
(25) B
(25) Control

D. melanogaster
(25) 1.0# A
(25) B
(25) 3.0# A
(25) B
(25) C
(25) 5-0# A
(25) Contro A
(25) B

I. D. arizonesis
(20j 1.0#
(17) 3-0#
(20) Control

II. D . arizonensis
(20) 1.0#
(20) 3-0#
(20) 5.0#
(20) Control

1 2 3 4 5 6 7 8

0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0

0 0 4 18 25 250 3 25 25 25 25
8 24 25 25 25 25
3 10 23 24 25 25
0 10 23 24 25 25
0 1 13 13 - 24
0 0 1 1 1 1

0 12 25 25 25 25 25
0 3 17 21 21 21 21
8 25 25 25 25 25 25
2 16 25 25 25 25 25
0 24 25 25 25 25 25
1 16 25 25 25 25 25
0 0 0 0 0 - -

0 0 0 0 0 - -

0 0 1 3 4 11 16
5 7 7 7 10 - -
0 0 0 0 0 8 11

0 0 1 3 9 9 10 10
0 0 5 5 8 12 15 18
0 1 3 7 9 15 15 16
0 0 0 0 2 3 6 12

9

10
19
19
17



TABLE 2 - continued

Days

1 2 3 k 5 6 7 8
D. mojavensis
(20) I.O56 0 1 1 1 4 7 12 16
(20) 3.056 0 0 0 0 k 5 13 20
(20) 5.O56 0 0 1 2 k 6 9 -
(20) Control 0 0 0 0 0 l 6 17
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old before fertilized eggs are laid, and since the eggs are slow to de
velop, no were expected from them.

Pilocereine Effects

Pilocereine (m.p. 171.5-172°) was tested on the same species of 
flies that were tested with the crude alkaloid. The results are in Table 
3. Once again, D. pachea showed no ill effects. Previous tests had shown 
D. melanogaster to be relatively immune to pilocereine, so they were run 
only on the two highest concentrations. They ranged in age up to fourteen 
days.

D. mojavensis appears to be affected by all three concentrations.

At the end of the eleventh day, five flies from the 0.90$ media and six 
from the 0.50$ media were transferred to separate vials with banana 
medium. Fourteen days later all of them were still living and there were 
F^ larvae and pupae present in both vials.

D . arizonensis was tested on pilocereine and crude alkaloid at the 
same time and the control is repeated from Table 2. This species seems to 
be affected by pilocereine; after four days over one half of the tested 
flies were dead.

D. pseudoobscura (two to five days old) were not sensitive to 0.50$ 
of pilocereine for the time tested, but was very sensitive to 0.70$ and 
0.90$. The data show that there are toxic factors present in the crude 
alkaloid fraction other than pilocereine reasoning as follows. The total 
concentration of pilocereine in L. schotti is about 0.62$ or about 0.7$ 
if one includes piloceredlne (Djerassi et al., 1958). The total alkaloid 

fraction is about 3*7$ (Djerassi, Frick, and Geller, 1953)* However, 

only 1.0$ of the crude alkaloid (minus the phenolic portion and missing



TABIE 3 - Pilocerelne Toxicity Test

The numbers in the table represent 
the number of dead flies in each vial. 
The numbers in parentheses at the left 
of the table are the number of flies 
in each vial.

Days

1 2 3 h 5 6 7 8
D. pachea

(25) 0.90=6 A k k k k 4 4 4 5
(25) B 0 0 ' 0 0 0 0 0 0
(25) Control - - 1 2 2 2 2 2
D. pseudoobscura
(25) O.5056 A 0 0 0 0 0 0 1 1
(SI B 1 2 2 2 2 4 4 4

O.7O56 A 2 17 21 22 22 23 23 23
(25) B 2 13 16 16 16 18 22 23
(25) O.9O56 A 12 22 22 22 22 23 23 25
(25) B 9 23 25 25 25 25 25 25
(25) Control A 1 1 1 1 1 1 1 1
(25) Control B 0 0 0 0 0 0 0 0
D. mojavensis
(25) 0.50% A 1 1 1 1 1 1 5 8
(25) B 0 0 0 0 2 2 3 7
(25) O.7O56 A 1 1 1 1 1 2 2 2
(25) B 0 0 0 0 0 0 1 3
(25) O.9O56 A 0 0 0 0 1 1 2 2
(25) B 1 1 1 1 2 2 4 6
(25) Control A 0 0 0 0 0 0 0 0
(25) B 0 0 0 0 0 0 0 0
D. arizonensis
(20) O.7056 A 5 7 12 15 16 17 19 19(20) B 0 0 3 10 14 17 18 19(20) O.9056 A h 8 11 14 19 20 20 20
(20) B 0 0 1 8 10 12 14 16
(20) Control 0 0 0 0 2 3 6 12
D. melanogaster
(20) 0.70% A 0 0 3 6 9 10 10 10
(20) B 0 0 1 1 4 7 7 7

O.9056 A
B

1:
0

k

I* 912 12
12

12
16 1317 1317. 13

18
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some pilocerelne) was needed to show drastic effects on D. pseudoobscura.

A similar argument would apply to D . melanogaster.

A number of tests showed that the larvae of D. pachea, D. 

melanogaster, and D. pseudoobscura could mature in medium containing 

even 0.90$ of pilocerelne. Some D. pseudoobscura flies, which as larvae 

had been raised in medium with 0 .90$ of pilocerelne, were put on banana 

medium and 0.90$ pilocerelne. After fourteen days only five out of twenty 

flies on regular medium were dead, and twenty-six on the pilocerelne 

medium were dead (the rest were dead five days later with no offspring). 

The length of time needed for the flies to die in this last experiment 

suggests that the dead D. pseudoobscura and D. melanogaster of Table 3 

may have starved to death. This will be considered again in the conclu

sion .

Monomeric Tetrahydroisoquinoline Effects 

Lophocereine is present in L. schottii in minute amounts (Djerassi 

et al., 1958). Nevertheless, it was thought to be interesting to compare 

its effects and those of the other two similar compounds with each other 

and against pilocerelne. Because of the concentrations used, the tests 

are not of particular significance to the ecology of L. schottii. The 

three compounds are very similar to camegine (1,2-dimethyl-6,7-dimethoxy- 

1*2,3,4-tetrahydroisoquinoline) found in Carnegeia (Reti, 1954-b).

The tests were run on D. pachea, D. melanogaster, and D. pseudo

obscura. The flies were not more than ten days old. The results are in 

Tables 4, 5 and 6. In no case was D. pachea affected. All three com

pounds affected D. pseudoobscura greatly. D. melanogaster does not seem
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to have been affected. Although the number of dead was somewhat larger 

in the 1-isobutyl-2-methyl-6,f-dimethoxy-l,2,3,4-tetrahydroisoguinoline 

test on the seventh day, this would be expected because the medium had 

become extremely mushy due to the large number of larvae. After this 

day the dead D. melanogaster could no longer be seen on the media, and 

the number of living flies dropped sharply. Again, there is no reason 

to suspect that this is due to anything but the condition of the media.

A few D. pseudoobscura pupae developed in all 1-isobutyl-6,7- 

dimethoxy-1,2,3,4-tetrahydroisoquinoline media (ten to twenty-five pupae 

per vial). More than three times this number of pupae formed in each vial 

with l-isobutyl-2-methyl-"6,7-dimethoxy-1,2,3* ̂ -tetrahydroisoquinoline. 

There were hundreds of D. melanogaster pupae in each vial of both com

pounds .



TABLE 4 - Lophocereine Toxicity Test

The numbers in the table represent 
the number of dead flies in each 
vial. There were 20 flies per vial.

Days

1 2 3 4 5 6
D. pachea

0.7056 A 0 0 0 0 0 0

B 0 0 0 1 1 1
O.9056 A 0 0 0 0 0 0

B 0 0 0 1 1 1
D. melanogaster

O.7O56 A 0 0 0 0 0 1

B 0 0 0 0 0 0
0.9056 A 0 0 0 0 0 0

B 0 0 0 0 0 0
D. pseudoohscura

0.7056 A 0 2 18 20 20

B 0 1 6 20 20

0.90# A 1 1 7 18 20

B 0 9 11 19 20
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TABIE 5 - l-isobutyl-2-methyl-6,7-dimethoxy- 
1/2,3,4-tetrahydroisoquinoline 
Toxicity Test

The numbers in the table represent the number 
of dead flies in each vial. There were 20 
flies per vial.

Days
1 2 3 4 5 6 7 8

D. pachea
0.70# A 0 0 0 0 0 1 1 1

B 0 0 0 1 1 1 1 1

0.90# A 0 0 0 1 1 1 1 1

B 0 0 0 0 0 0 0 0

D. melanogaster

0.70# A 0 0 0 0 6 6 9
B 0 0 0 0 3 5 5

0.90# A 0 1 2 2 3 3 5
B 0 •0 1 4 3 4 4

D. pseudoobscura

0.70# A 0 2 5 15 18 20 •

B 0 0 4 16 19 20

0.90# A 0 7 16 19 20 20
B 0 2 5 14 19 20
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TABLE 6 - l-isobutyl-6,7-cliniethoxy-l,2,3,4- 
tetrahydroisoquinoline Toxicity 
Test

The numbers in the table represent the number 
of dead flies in each vial. There were 20 
flies per vial.

Days
1 2 3 h 5 6 7 8

pachea

0.70# A 0 0 0 0 0 0 1 1
B 0 0 0 0 0 0 3 3

0.90# A 0 0 0 0 0 0 0 1
B 0 0 0 0 0 1 1 1

melanogaster

0.70^ A 0 0 0 0 0 0 0
B 0 0 0 1 1 1 2

0.90# A 0 0 0 0 0 0 0
B 0 0 0 0 0 0 0

pseudoobscura

0.7056 A 1 1 1 lb 19 20 20 20
B 1 3 k 15 20 20 20 20

O .9056 A 0 0 3 15 19 19 19 19
B 0 1 1 10 17 17 17 17



CONCLUSION

Pilocereine drastically decreases the life-span of D. melanopalpa,

D . hydei, and D. pseudoobscura in concentrations near its estimated con

centration in L. schottii. Higher concentrations seem to affect D. 

melanogaster, D. arizonensis, and D. mojavensis♦ The concentration of 

pilocereine in the cortex of the cactus is unknown.

The other alkaloids also have a strong effect on D. pseudoobscura 

and D. melanogaster. It is uncertain if they have effects on D. arizonensis 

or D. mojavensis with the concentrations tested. The concentration of alka

loids in the cortex of L. schottii is slightly greater than the lowest con

centration tested.

D. pachea is not affected by 0 .90$ concentration of pilocereine, 

nor a 3.056 concentration of alkaloids (which have had the phenolic portion 

and some pilocereine removed). This means that D . pachea can experience 

an increase of about three times the alkaloid normally found in the cortex 

of L. schottii without harm. Its tolerance may extend beyond this.

Eggs of D. melanogaster, D. pachea, and D. pseudoobscura laid on 

media with a 0 .90$ concentration of pilocereine will develop into fertile 

adults. The alkaloids do not seem to inhibit oviposition of D. 

melanogaster♦ It is not known if the other species are inhibited. D. 

melanogaster larvae can live in media with a 1 .0$ concentration of alka

loid (content described above).

The alkaloids’ effects on the flies are not known. The dead males 

D. pseudoobscura almost invariably had shrunken abdomens. This and the
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speed with which the flies died suggest that the flies may be starving 

to death. Frobisher (1926) found that D. melanogaster died within three 

days when supplied with nothing but wet cotton. Although this approxi

mates the results from the alkaloid tests, it does not correspond very 

closely with the pilocereine tests. Neither does this explain the be

havior of the other species of flies. Many D. melanopalpa died within 

twenty-four hours after being put on a medium containing pilocereine.

Also, when green food coloring is added to the medium, one can see green 

food containing pilocereine in many of the flies' abdomens. Although 

starvation may have killed some of the flies, it could not have killed 

m 1 of them. Pilocereine is known to relax smooth muscle in vertebrates 

(Powell and Chen, 1956). Perhaps it affects the insect's gut in this way.

The three compounds, lophocereine, l-isobutyl-2-methyl-6,7- 

dimethoxy-1,2,3,4-tetrahydroisoquinoline and l-isobutyl-6,7-dimethoxy- 

1,2,3,4-tetrahydroisoquinoline, in concentrations of 0 .70$ and 0 .90$, 

drastically shorten the longevity of D. pseudoobscura, but not D. pachea 

or D. melanogaster. The D. pseudoobscura offspring are reduced in numbers, 

particularly in the N-desmethyl compound. The number of Fj of D. 

melanogaster does not seem to be lowered by the compounds.
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