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© INTRODUCTION

Thé'discoverv and'isolation of aﬁtiﬁiotics>fromhthé ﬁigher’planbsf
are 81mllar in many respeCLs to their detecblon,andisepafatiénufrpm thé
mlcroprganlsmso Albhough the problems lnvolved are basically anélogous;“
to dapg;relatively Few workers have undertaken such sﬁﬁdies‘with the
' plant'éitraé%sol A8 yet; the latter have‘hot attained the dramatic suc-
cess that héslréﬁarded”ﬁﬁevéfférts»oﬁfmany workers ﬁﬁq‘have found anti— '
'biotics prodﬁcéd by,oerﬁaip miﬁ'croorganisms° Thélutiiizatioh of‘higher -
plants in vafious ways fér ﬁheitfeatment;éf.disease is.éldef than med-
Aidai"historj; No part of the ﬁorld;.newfpr old, is deveid of ité her-
bals; ‘Tt is no wonder then that modern science has turned to investi-
gate thié possible soufce for substances which may be inhibiﬁive‘to
ygacteriao Floréy et 2;1(1949? givé an exceilant‘chronologiéal aédount
of médiéinal plant history>including mucﬁnof the recent work with anti-
biétics from the higher'plants; Bafoh.<l950) includeé in His.Haﬁdbook |
of Anlelotlcs those antlblotlcs derlved from plants that have been ‘
:'crystalllzedo / ‘ A

As far_as~thé-authdr is aware; ﬁhe‘only search for antibacterial
substances a55001ated w1uh hlgher p1ants growing in uhe seml—arld re-
1glon of bhe Southwast has been carrved on by Mary E Caldwell and. sev—>'

eral Suudents whose work she has dlrected



. FXPHRIMENTAL

The preliminary work of screening certain plants native to this .

ares for bacterial inhibitive properties has involved the teeting of

. extracts prepared by Lhe use of dlzferenh solvents

sometimes the en-

tlre plant and in other 1nstances only certaln plant organs such as the

 leaves, stems, roots, or. frults were employed .

Tach exiract was btested

1nd1v1dually agalnst two gram pegat;ye ba011115 orie. gram positive ba-

cillus, one gram positive coccus, and an acid fast bacterium, all of

- which were obtained from the American Type Culture Collection:

Aﬂ

1.

26

‘Micrococcus pyogenes var.

Bacillus subtilis #102

aureus

~Escherichia coli #6790

#6538

.. Pseudomonas  aeruginosa #97

Plants collected and testeds

Solanum eleagnifolium Cav,

" {Horse Nettle).

Malva parviflora L.

‘(Wallow)

Amaranuhus palmerl S. Wats.

(Careless Weed)

Rumex hymenosepalus Torr.
(Canaigre)

Cyperus fendierianus Boeckl,
{Nut Grass)

Prosopie juliflora (Swartz)

" DC. (Velvet Mesquite)

Caesalpinia gilliesii Wall.,
(Bird~of~paradise)

Arctostaphylos pungens HBK
(Mangzanita)

Verbesina encelioides (Cav.) 18.
- Benth and Hook, ex A. Gray
(Desert Daisy)

Mycebacterium ﬁubercﬁlosis

#607

Sorghum.halepense (L) Pers.
(Johnson grass)

10.

1l. Atriplex canescens (Pursch)
- Nutt (Saltweed)

lZg‘Cvnodon dacbylon L. Perso'

(Bermuda grass)

Erythrina flabelligormis
Kearney (Coralbean)

13.

o

Agave schottii Engelm

15, Tribulus terrestris L.
(Bull head)

Trienthema portulacastrum L,
(Rabbit weed)

Cirsium arizonicum (A. Gray)
Petrak -(Thistle)

Briqkelliaﬁcaliforﬁica (Torr
and Gray) A. Gray (Pachaba)




19. BEacelia farinosa A. Gray 28, Daturs mebeloides DC.
~ex Torr in Emory _ . "~ (Jimson weed)
(Brittle Bush)

200  Xanthium saccharatum_walir- 29, EMphorbla albomarglnaba
© (Cockleburr) .~ . Torr and Gray (La Golondrlna}

21;”'Gnaphélium wrightii A. Gray 30; 'Gbllop51s lemearls (Cav )
- : . Sweet (Desert Willow}

22, Gossyplum hlrsutum ' 31. Peregzia thurberi A. Gray
‘(Gotbon) S
‘ 23°A Gossyplum thurberi'Todardo- 32, Baccharus sarobhroides A,
- (Wild Cotton) : _ ‘_Gray (DeSert Broom)
2L. Dalea | ‘ 33. OQenothero hookerl Torr and
© (Indigobush) . Gray (Primrose) :

25, Cirsium wheeleri (A. Gray) . 34, Humulus americanus Nutt
- Petrak (Thistle) (Wild hop)

26, Haploppapus fruticosus o 35. Artemisiz dracunculéides Pursch
(Green) Blake in Benson R
(Rayless Goldenrod)

27. Heplopappus laricifolius A.
Gray (Turpentine Bush)

As ofteq as. Was 90581ble fresh material was used for the preoara~
tion of uhe ‘extracts. Collection of tWenty—Lour planbs was made Just
prior tdfuseg others;gathered before the.cold weather affected then, .

~weré-st6red and later extracted in theldried state.

‘B. Métﬁqd*of eﬁtracﬁionz““

‘The plant:or3brg§n‘§f the plant was macerated in an ordinary meat
grindére Wé;ghed amounts of the ground plant were placed in covered
Jars, an- equal amount of- the solvent was added ‘and after the mlxture
had stood for an hogr at room temperature it was placed-inra réfrigera— .

' tor at 5 C for 18 to 20 hours. With a few modifications this‘was.the.

- procedure of extraction‘deSCribgd by Carlson-snd Douglas (1946). Due



to the dryness>of some of the desert élaets and also beeeuse of the
factrthat soﬁe.of the'p}ants welre desiccated when'tested;,it was ﬁot
always pessiEIe to obﬂain an extract using a volume of the solvent
equal to the weight of the plant. Therefore, it»was sometimes neces-
sary to add an adaltlonal amount of Lhe solvent ‘this increase in Lhe
- solvent varled with the nabure or condlulon of uhe plant Furtheﬁmore;ﬁ°
the addltlon of dlst11led water to the ground plant materlal one hour
prlor to the addltﬂon of the solvent was omltted due to uhe 90581b11—
ity of rendering those constituents whlch were insoluble. in water in-
excessible to the solvents.
“_Five extracﬁs of each plant or planf orgaﬁ were testedo These

. five extfacﬂe according to Carlson ahd‘Dotglas (1947) could contain
some of the chemlcal subSuances Wthh are menuloned with each extract

>i¢ An aqueous extract buffered at pH 7.0 was prepared by comb1n~.w.
ing 61.1 ml of 1/15M: sodium hydrogen phosphate and 38.9 ml of 1/15 M.
p0ua351um.dehydrogen phosphaue,, This aqueous extract would yleld the
following substances from planus* 1norganlc compounds (metal salts),
a feW‘enzymes, albumin, histones, protamlnes, proteoses, peptones; and
similar amino acids. Iﬁ'this‘extract and the other eXtrects used testsv
for>the presence of these chemical compounds were not carried out in |
the work hereln reported

2o An aqueous extracb buffered at pH 4.0 was prepaved by combin-
ing‘SO mﬂ.of 0,200 Mapota581um.hydrogen phthalaze with 0.40 mlL of 0.200
Mnsodium hydroﬁide eQd dilﬁting to 200.0 ml. ‘In the results this’ex_
tract will be~referred to'as,the‘aéie’exiracta  Thie extract could |
yield the following eubstances from tﬁe_plant: gluteline,_several-en—

zymes, possible metaproteins, possible albumiﬁoids°



‘3. An aqueous extract buffered atvéH 9°O;was prepared Ey combin-
ing 50.00 ml of 0,200 M. boric acid with 21;40 ml of 0.200 Mfsodiuﬁ.hyh
droxide and diluting with distilled waber to 200.0 ml. In the results
this will be referréd to as the basic extréét;f This ekbfacﬁ could
yield acidic compoundéAand gluq¢sidese' |

L. A weak solution of a étrbné acid‘Wés érepéred"by'neutféliZiﬁg
3 per cent sulfuric acid with loO M;sodium hydroxide-just.ﬁniof-to use.
"'Minerai acid as used in this réport referé to‘this,extraéto Alkaloias
and similar substances‘of a basic nature céuld be obtainéd‘by this eX—- -
tractp _ | | .
| . 5. An ethyl ether éxtract»was used to yield primarily Chlbroﬁhyll,
waxes,steroles,‘and denatured proteiﬁs and enzymes. -

C. MEthodsrof Assay:’ | |

In orde; to quiékly screen a number of plants for the possible pre~
sence of antibacterial suﬁstances; the»discfplaté methoduwas used. Dif-
co Penassay base agar Wasiprepared,ftubéd in'ZQ ml amounts, autoclaved;
and the contents of each tube poured aseptically intorstefile'petri
plates and allowed to harden. This composed the base agar. Difco
‘Penassay base agar; also usgd as seed égar, Was preparea in 5 nml amoﬁnts,
aﬁtoclaved, and stored for futufe use. When needed, the latter medium
was melted, cooled to 42 to 45 C, inoculatéd using-a sterile loop 3 mm

in diameter with a 24 hour old nutrient broth culture of all bacteria”_ '

with the‘eXception of Myco. tuberculosis Which required 48 hours incu-
.bation for sufficient growth. The tube was then vigorously rolled ﬁo:
insur§ equal dispersion of the orgahism throughout the medigm and pduréa
aseptically'frém the tube onto the surface of the solidified.base'agar

plate. After the seed agar had solidified, sterile assay‘disés were



 placed upoﬁ this surface with flemed forceps. .The plant extrect which A
had been passed through cheesecloth to remofe the solid portion.of the
macereted plant, wae‘then added by means of a sterile pipette to the
disos‘in'o 065'ml amounts,‘ Forveach disc‘with extract, 'a second one
»1mpregnated Wlth an equel amount of tne correspondlng solvent served as
‘a controla The controls were always placed on the same plate as the
exrract under reSL'so as to eliminate any. p0531b111ty that a dlfference
in the growth of the organism from one plate to the nexo mlght.lnfluence.o
.interpretetion of ﬁhe resuits° 1Four to six discs were-arranged on each
plate. A;duplicate set of platee was érepared for every extrecta’ In-
>cuba£ion et‘37 C followediwith 24 and‘hé hour readings; howerer, be-

cause'of ﬁhe‘slower vrowth of the Mycobacterium tuberculosis these<ob-‘

servatlons were made at 48 and 7? hour :Lntervalso The diameter of fhe o
cleared ﬁone measured in mllllmeters wesilndlcablve of the degree of
:mhlbltlon° Wlth two plants it was found 1mnoselble to obtain accurate
measurements due to the growth of exiraneous organasms present in the
extracw therefore, ‘the exnerlment'was repeated using e&traCUS Lhau

Were passed through a Seitz filter,

If the results of the above method warranted further 1nvest1gatlon
of a given plant, the cyllnder-plaue becanrc Was employed as a second
method of testing. The preparat;on of the medlum5 cultures, extraots
ahd their respective controls as Well eS~£he‘periods‘of observation, and

the‘meesuremeﬁt of the zonesvof,inhibition were the seme as with the
disc;plate\method. ~anh'cylinder_receivedfog25 ml of en exﬁract or its .
corresponding solvent . | | |
_ The thlrd method employed for determlnln0 annlblotlc act1v1ty was

the agar—streak method described’ by'Waksman and Reilly (10A7) " Only



When‘unusually favdrable results were obtained in the former two tech-
‘ nics Was the agar—streakidetermination used. This method has pféven:to
,Abe pdrticularly uséful for obtaining a rapid and fairly accurdte deter—
mination ofnthe poténcy of an extract;' A Seitz filtrate df the extract o
u,wés evéporatéd to drynesé in‘air, the residue wéighed" and diSSOived inl

a known volume of the solvent. : Serial'incrementsiof suéh a solﬁtiqn :
-Weré‘then added ééepticaiiy tolé ééries of‘iO test tubes, each contain-
“ing 10 mk of meltedfaéar_COOled to 45 to 50 C. The conténtS‘of each
tubev_were poured into aYStsrile'petri,platé, which had been marked off

in quarters With’a,wax ﬁéncii énd numbered‘éonseéutiVely;‘rotated'to
thoroughly mix the extract with the medlum and allowed to solidify.

Four saandard loopfuls of bacterial growth from agat slant cultures in-
»cubated 24 hours at‘37 C were suspended unlfOrmly in 10 md of nutrient
brdth; Whenever cultures of the mycobacterla were tested a 48 hour
;old'grOWth on agar;slantsvwas.usedo. B@cause of the usual,growth char—-
acteristiéé_of the latter genus; to obviate the difficulty of obtaining
directiy é uniform suspension, the culbture on an agar slant was flooded
with nut:ient broth, the.growth scraped off with an inoculatiné‘needle;
the sdpernatant withdrawn through a sterile pip;tte the tﬁp of Which
‘A_was.lmbedded in sterile COtton prev10usly placed aseptlcally in the .-
_tube below the cotton plugo Thus, all suspensions that were used in ; :
this method were free from aggrégatesfof‘qells_that5WOuld;p;§¢Iﬂde @cf
cur&tefbbsérﬁrations° Suspensioﬁs_of testrorganiSms Were‘then streaked

in thebappropriate séctofﬁwith a flamed wire tfiangle that Wbpld produce.
adstreak l;O cm wide. Tﬁééevplates‘were then incubéted at 37 C and
"readlngs were made at 24 and 48 hours or in the case of the mycobacterlaj.

. at AS and 72 hours° An estimate of thg potency of‘the extract was made .



by noting which plate completely, or nearly, completely, inhibited the

growth of the organisms.



RESULTS

In the organizatién'of these fesﬁlts,.the plants have béen ar—
ranged in uhree groups’; Lhe flPSLS p;ants whlcb show neluher 1nh1b1tory
- or stlmulatory propertles, the second, planus wnlch show stlmn_atory pro--
‘perties; and the third,. plants which show 1nh1b1ulonu It will be noted
hOWever, that in some instances the results of one group encroach upon
those of another; this is not uncommon in tests of thls sort° A1l the :
Jplaﬁts weré assayed with the disc~pléte method; When other methods Were
used it will be mentioned in the téxto The arabic numerals assigned
piants where they are first listed in this dissertation will apply con—
»,'éistently to the tabulations of results. Detailed results of the pre- |
sent ﬁindings will be compared‘With those of'Aﬁterﬂury (l949}‘wherever
such observations make for greaﬁerwclarity even though theré,may be some
repetition Qf such in the‘discussion of this thésis°
GrouP;A, Plants whichvshow neither inhibitory nor sﬁimulatoryA

.properties.

1. SolaHUm;elaéaginfolium:;‘(Horse‘nettié)-
Fach extract was prepared from 15 grams of the ground'stems and
fléaves, freshiy-collectedﬁ to which 15 ml of each solvent were added.

"No response either inhibitory or stimulatory was observed in the disc-.

piatesoA Because of these negative results no other methods of investi
‘gatioﬁ Wereiused with this plant. . Prior work by Atterbury (1947) with
- this plant differed from these flndlngs in that stimulation of M. Qymrl :
 §§2§§ var. gggggg'was found with the euhyl ether extract; however, the
lfTUlL of the plant as: well as the stems and leaves was used ‘Whereas

~only the stems and leaveS'were used in thls assay° Results are indicated



Plant Ixtract

Buffered Aqueous:
pH 7.0

Ethyl Ether

se oo 20 eo

Buffered Aqueous:
pHE 9.0 :

s o

Buffered Aqueous
pH 4.0

s oo

Mineral Acid

28 ev e s oo

Controls

RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #1

Plant: Solanum eleagnifolium Cav. (Horse Nettle)
B. subtilis : M. pyogenes : Ps. aeruginossa : E. coli :Myco. tuberculosis
:  var. aureus t :
2L, hr 48 hr : 24 hr 48 hr ¢ 24 hr 48 hr : 24, hr 48 hr : 2, hr L8 hr
0 o : o o : 0 o : 0 o i o 0
0 0 ; 0 0 ; 0 0 : 0 0 i 0 0
0 0 ; 0 0 ; 0 0 ; 0 0 ; 0 0
0 0 : 0 0 ; 0 0 ; 0 0 : ¢ 0
©o o : o o : o 0o i o o i o o
0 0 ; 0 0 ; 0 0 ; 0 0 ; 0 C
0 0 ; 0 0 : 0 0 ; 0 0 : 0 0
0 0 i 0 0 i 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 i 0 0 ; 0 0 ; Q 0 : 0 0

Results with each extract were

obtained from duplicate plates.

UO" denotes characteristic growth of the organism.

0T
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in Table 1.

2, 'MaIVa‘par§ifloré: (Mallow) ,f

" Hach exbract was prepared from 10 grams of thé ground - stems, leaﬁeé
Vénd‘flowers, collecﬁedvfive daysfpreviously, to which iO m; of each sol;.
. vent were added., This was then Seitz'filtered iﬁ an effort to rid the-.
~extract of cogtaminating organisms that,made~impossible thé readiﬁgs of
the first aSséy, The resulﬁs éré tabulated in Table 2. Two other tests
‘by this method were made‘Without,difference in the_outcomé; |

3. Amaranthus palmeri S. Wats. (Careless Weed)

Each extract was prepared from 15 grams of the'groundrdfied stems,
léaveé,‘and fruit to which 15 ml of each solvent wefe added. Atrthe
~time of the year in Which this test Waébmade, the iﬁminencé of cold wea~
ther necessitaﬁed the gathéring of the.plantiéome 10 days prior to use.
Results' of this test are shown in Table 3.

l,. Rumex hymenosepalus Torr. (Cansigre)}

. Hach éxtract was prepared from 10 grams §f ground dried stemé and
leaves, coilected five days previously, to which 20 ml of each solvent
were added. The increéseAin the amount of solvenf pér g?am:of piant ﬁas
»needed'beCause’of_the‘dehydrated condition of %he plant, ‘fhe results
.;are'tabulated.in Tébie hfv |

~

5. Cyperus fendlerianus Boeckl. (Nut Grass)

"Eéqh‘exﬁﬁapt:was prépared from 15 grams of gréund dried'stéms,
leaves; -and roofsg Qollected six weeks beforé,testing, to“ﬁﬁich 30 ml.of
each sleenﬁ'weréiaddedu"Again‘the dehydrated”condiﬁion of ‘the plant fe~; ]
‘qﬁirédAthe'adaiﬁion of mofé solveﬁt?- Thé‘resﬁlﬁs are tabﬁiéted in Tabie‘

5.



Plant Extract

Buffered Aqueous
pH 7.0

Ethyl Ether

Buffered Agqueous
pH 9.0

Buffered Aqueous
pH 4.0

Mireral Acid

Controls

60 o2 00 60 00 58 S0 e % 09 ss o0 e

o0 o8 se 69 ¢o oo

TARLE #2

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Malva parviflora L. (Mallow)

B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
!  Vvar. aurasus : :
2L hr 48 hr ¢ 24 hr L3 hr : 2, hr 48 hr : 24 hr 48 hr : 2, hr L8 hr
0 o : 0 o : o0 6 i+ 0o .o : o0 0
0 0 : 0 0 ; 0 0 : 0 0 2 0 0
0 0 : 0 0 : 0 0 ; 0 0 : 0 0
0 0 3 0 0 ; 0 0 ; 0 0 : 0 0
0 o : o0 o : 0 o : 0 o+ o0 c
0 0 ; 0 0 ; 0 0 : 0 0 ; 0 0
0 0 f 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 o : o o : o 0o : o o : o o
R R NN N S R R 0

Results with each extract were obtained from duplicate plates.

"O" denotes characteristic growth of organism.

[



Plant Extract

Buffered Aqueous
pH 7.0

Ethyl Ether

Buffered Aqueous
pH 9.0

Buffered Aqueous
pH 4.0

Mineral Acid

Controls

e cs ov ee 00 o0

X3

28 e s¢ es S0 e0 s

20 % 20 o0 40 se s0 0 o8 e

Plant:

RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #3

Amaranthus palmeri

S. Wats. (Careless weed)

B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tuberculosis

¢ var, aureus : :

2, hr 48 hr ¢ 24 hr 48 hr : 24 hr 48 hr : 24 hr 48 hr 24 hr L8 hr
0 o : o o i 0 6 : o o : o o
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
0 0 ; 0 0 ; 0 0 ; 0 0 : 0 0
0 o : 0 o : 0 o : 0 o+ o0 0
0 o : o o : o0 o : 0 o : o o
0 0 : 0 0 : 0 0 : 0 0 ; 0 0
0 0 ; 0 0 ; 0 0 ; 0 0 : 0 0
o o0 : 0 o : 0 o : 0 o : o o
0 0 : 0 0 ; 0 0 ; 0 0 : 0 0

Results with each extract were

obtained from duplicate plates.

0" denotes characteristic growth of the organism.

€T



TABLE #4

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Rumex hymenosepalus Torr. (Canaigre)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tyberculosis
: !  var. aureus : : :
: 2, hr L8 hr : 24 hr 48 hr 24 hr 48 hr : 2L, hr 48 hr : 24 hr 48 hr
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 7.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0] : 0 0
Ethyl Ether : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0] 0 : 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 9.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 4.0 : : : : :
: 0 0 : 0 0 : 0 0 H 0 0 : 0 0]
Mineral Acid : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 : 0 : 0 : 0 : 0
Controls : 0 : 0 ; ; 0 : 0

Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism.
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TABLE #5

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Cyperus fendlerianus Boeckl. (Nut Grass)
B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
T  var. aureus : :
2L hr L8 hr 2L hr 48 hr : 24 hr 48 hr 2, hr 48 hr : 24 hr 48 hr
0 0 : 0 0 : 0 0 ; 0 0 : 0 0
0 0 : 0 0 : 0 0 ; 0 0 : 0 0
0 0 i 0 0 : 0 0 : 0 0 : 0 0
0 0 z 0 0 ; 0 0 ; 0 0 : 0 0
0 0 ; 0 0 ; 0 0 ; 0 0 i 0 0
0 0 f 0 0 ; 0 0 : 0 0 : 0 0
0 0 ; 0 0 ; 0 0 : 0 0 : 0 0
0 0 i 0 0 ; 0 0] : 0 0 : 0 0
0 0 ; 0 0 ; 0 0 z 0 0 : 0 0
0 o 0 o 0 o : o o 0 0
0 0 ; 0 0 ; 0 0 : 0 0 : 0 0

Results with
0" denotes characteristic growth of the organism.

each extract were obtained from duplicate plates.
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Group B, Plants which show stimulation,

6. Prosopis juliflora (Swartsz) DC"(Velvet Mesquite)

Each extract was prepared from 15 grams of the ground leaves, -
ffeshly collected, to which 15 ml of each solvent were added. Stimula- -
~tion of,_@o subtilis only was evident with the aqueous extract,~the acid
extract5 and the mineral aeid extract. It is of interest that Atter~
bury (1949) found s1m11ar stlmnlatlon of Bq subtllls with the aqueous :
eatract the 861d extract, ‘and ‘the mlneral a01d extraot but dlfferedv
in that B. subtlils was also srlmnleted by the bas1c extract and- the
;ether‘extract.v ohe also obta;ned'stlmulatlon of E. le&_wlthvall the -
extracts and ?artiai inhibition of Ego'aerﬁginosa with the acid extract,
whereasrtﬁis auther-obtained_neither inhibition nor stiﬁhlation witﬁ-_
the same organisms and extracts. Howe%er,‘this prior.WOrk involved \v
sfem eﬁtracﬂs only,‘whefeas this a@tﬁbf'ﬁsed the'ieaves;

7. Caesalpinia gilliesii Well. (Bird-of-paredise)

Hach eﬁtract wWas prepefed fromAlS grams of the gfoﬁbdvdried stems,
leaves, and flewer53 collected one week pfior to use, to which lE'ml of
‘each solvent werée added. St 1mulat10n of all the tebt organlsms was ob-
eefvedion1y7with the aqueous extraCu and'the mineral a01d extracto Re—
;3sulusg glven in Table 7, show no other stimulation,

u8° Arctostaphylos pungens H B.K. (Manzanlta)

“'Each»extpeet was,prepared from 15 grams of the greﬂnd stems, and
leaves,*freehlj,collected, to which lS'ml’of each solvent were added.

Stimulation of B. subtilis,'M° yogenes vara aureus, and M,.tuberculosis,

but not of gram negabive organlsms, occurred with the aqueoue extracb
IB is of 1nberest to note Lhat the ether extracb had no effect on any of

the organlsmsy Resul§3’are shown in Table 8,



TABLE #6

RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Prosopis juliflora (Swartz) DC. (Velvet Mesquite)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: ! vVvar. aureus : :
: 2L hr 48 hr 2L, hr 48 hr 2 hr A8 hr : 24 hr 48 hr : 2L hr L8 hr
Buffered Aqueous: S S : 0 0 : 0 0 : 0 0 : 0 0
pH 7.0 : : : : :
: S S : 0 0 2 0 0 : 0 0 : 0 0]
Ethyl Ether : 0 0 : 0 0 : 0 0 : 0 0 : ) 0
: 0 0 : 0] 0 : 0 0] : 0] 0 : 0 0]
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0]
pH 9.0 : : : : :
H 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: S S : 0 0 : S S : 0 0] : 0 0
pH 4.0 : : : : :
: S S : 0 0 : S S : 0 0] : 0] 0]
Mineral Acid : S S : 0 0 : 0 0 : 0 0 : 0 0
: S S : 0 0 : 0 0] : 0 0 : 0 0
Controls : 0 0 ¢ 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of organism. : 3" denotes stimulation.
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TABLE #7

RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Caesalpinia gilliesii Wall. (Bird-of-paradise)

Plant Extract : B. subtilis : M. pyogenes : Ps. geruginosa : E. coli :Myco. tuberculosis
: :+ var, aureus @ : :
: 2L, hr 48 hr : 2, hr 48 hr 2L hr 48 hr 2, hr 48 hr 24, hr 48 hr
Buffered Aqueous: S S : S S : S S : S S ; S S
pH 7.0 : : : ‘ : :
: S S : S S : S S : 3 S : S S
Ethyl Ether : 0 0 s 0 0 : 0 0 : 0 0] : 0 0
: 0 0 : 0 0 : 0 0 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 0 0
pH 9.0 : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 : 0] 0 : 0 0 0 0
pH 4.0 : : : :
: 0 0 : 0 0 : 0] 0 : 0 0 : 0 0
Mineral Acid : S S : S S : S S : S S ; S S
: s s : s s : s s :. s s : s s
Controls : Q 0 : 0 0 : 0 0 : 0 0 : 0 0

Results with each extrgct were obtained from duplicate plates.
"0" denotes characteristic growth of the organism, : "S" denotes stimulation.
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TABLE #8

RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Arctostaphylos pungens H.B.K. (Manzanita)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :liyco. tuberculosis
: : var, aureus @ : :
: 2, hr L8 hr : 2L hr L8 hr 24 hr L8 hr 2L, hr 48 hr : 2L hr 48 hr
Buffered Aqueous: ] S : S S : 0 0 : 0 o S S
pH 7.0 : : : : :
: S S : S S H 0 0 : 0 0 : S S
Ethyl Ether : 0 0 : 0 0] s 0 0 : 0 0 : 0 0
: 0 0 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: S S H S S : 0 0 : 0 0 : S S
pH 9.0 : : : : :
: S S : S S : 0 0 0 0 : S S
Buffered Aqueous: S S S S : 0 0 0 0 : S S
pH 4.0 t : H :
: S S : S S : 0 0 0 o S S
Mineral Acid : S S : S S : 0 0 : 0 0 S S
: S S : S S : 0 0 : 0 0 $ S S
Controls : 0 0 : 0 0 : 0 0 : 0 0 3 0 0
Results with each extract were obtained from duplicate plates,
10" denotes characteristic growth of the organism, : 'S denotes stimulation.
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9. Verbesina encelioides (Cav.). Benth and Hook, ex A. Gray
(Desert Daisy)

Each extract was prepared from 20 grams of ground stems, leaves,
‘and flowers, freshly collected, to which 20 ml of the extract were added .
Stimulation of B. subtilis and E. coli were ev1qent with the aqueous ex-
’tract, the ether extract, and the acid extrecto M. pyogenes var. aureus
:was‘eﬁimulated by . the aqueousvextract and the ether exﬁracﬁc, Ps. aeru-

‘ginosa was stimulated by the agueous extract,. the ether extract, the-ba; '

sic extrect, and the acid extract? Myco. tuberculosis was stimulated by
the ether extract and theeacid‘e.xtrac't° Tt is interesting to note that -

.no stlmulatlon was observed by the mlneral acid extract With this plant

: +here was noted a difference between the 2L, hour and A8 hour readings; B.
subtilis was not affected;by‘the acid extract_durlng the first 24 hours,

.whereas stimﬁlation was oEserved at the‘48 hour reading. Similar re—

sults‘were obServed‘With,}j_?° coli and Myco. tuberculosis with same ex—

tractgA Results are shown in Table 9

10. oorghum halpense (L) Pers. (Johnson grass;

- Each extract was prepared from lS,grams?of grognd stemsJand leavesg'
:freshlyAcolleeted, to which 15 ml of eaeh soivent were addedn Stimula~-
tion of B. Subtilis was evidenced with the basic extract and acid ex-
tracts. ﬂc‘EYOgenee var. aureus was stimulated with all the extracts.
Ps. aeruginosa was stimulaﬁed with the'basic extract, acid:extract, and
the mineral acid extract. E. coli was stimulated with the aqueous 3

tract?’the basic extfaetg and the acid extract. UMyco. tuberculosis was

sbimulated by the basic extract. Results are shown dn Table 10.

11, Abriplex canescens (Purech)rNutt (Saltweed)

Fach extract was prepared from 15 grams of ground stems and leaves

freehly-collected9 to which 15 ml of each solvent were added. Stimula~



TABLE #9

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Verbesina encelioides (Cav.) Benth and Hook, ex A.Gray (Desert Daisy)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tuberculosis
: : var. aureus : :
: 2L, hr 48 hr : 24 hr L8 hr : 2L hr L8 hr : 24 hr 48 hr : 24, hr L8 hr
Buffered Aqueous: 0 0 : S S : S S : 0 0 : 0] 0
pH 7.0 : : : : :
: S S : S S : S S : S S : 0 0
Ethyl Ether : S S : S S : S 5 : S S : S S
: S S : S S : S S : 5 S : S S
Buffered Aqueous: 0 0 0 0 : S S 0 0 : 0 0]
pH 9.0 : : : : :
: 0 0 : 0 0 : S S 0 0 : 0 0
Buffered Aqueous: 0 S : 0 0 : S S 0 0 : 0 C
pH 4.0 : : : :
: 0 S : 0 0 : S S 0 S : 0 S
Mineral Acid : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 : : 0 0 0 : 0 0
Controls C o0 ) o I o0 0 0 o
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism. : "S" denotes stimulation.
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TAELE #10

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Sorghum halepense (L) Pers. (Johnson grass)

Plant Extract B. subtilis

M. pyogenes : Ps. aeruginosa : E. coli Myco. tuberculosis

: :  Vvar. aureus : : ;
: 2, hr 48 hr : 24 hr 4L8hr : 24 hr 48 hr : 24 hr 48 hr : 24, hr 48 hr
Buffered Aqueous: 0 0 : 3 S : 0 0 : S S : 0 0
pH 7.0 : : : : :
: 0 0 : S S : 0 0 : S ] : 0] 0
Ethyl Ether : 0 0 : S S : 0 0 : 0 0 : 0 0
: 0 0 : S S : 0 0 : 0 0 : 0 0
Buffered Agueous:: S S S S : S S S S : S S
pH 9.0 : : : : :
: ] S : S S : S S : S S : S S
Buffered Agueous: S S : S S : S S : S 3 ; 0 0
pH 4.0 : : : : :
: S S : K] S : S S : S S : 0 0
Mineral Acid : 0 0 : S S : S S : 0 0 : 0 0
: 0 0 : S 3 : S 3 : 0 0 : 0 0
Controls : 0 0 : 0 0 : 0 0 : 9] 0 : 0 0
Results with each exbract were obtained from duplicate plates.
01" denotes characteristic growth of the organism, : nst denotes stimulation.
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tion of B. subtilis was evidenced with the basic extract, and the miner-
al acid extract; M. pyogenes var. aureus was stimulated by all the ex-
tracts with the exception of the acid extract; Ps. aeruginosa was stimu-

lated by the aqueous eytract the basic extract, and the ecid extract;

. COll was sblmulaued by the basic extract and the acid extract, Myco.

fsd

tubercu1081s was stlmulated by the aoueous eYLract the basic eycrecu,

and the mineral acid extract, Resul s are uabulated in Table 11,

12 Qynodon dactylon i APerso (Bermuda Grass)

Each,extract was prepared from 15 grams of ground stems,ereotsg and
leaves ffeshly collected, to which 15,@1 of each solvent were added.
Stlmulatlon of B. subtilis Was evideneed with all extracts; M. Dzogenes
lvaro aureus Wwas sblmulated by the aqueous eytract and the mlneral acid
_ eyuract° Ps. aeruglnosa was stlmulated by the agqueous extract the bas1c
extraCu, and the mlnerel acid extracu, a, coll was stlmulated by all ex—

A

.tracts except thau of the acid extract and the mlneral a01d extract

‘Myco tuberculosis was stimulated by the aqueous extract and the basic- Aj
extract. Results are Labulated in fable 12.

13. Ervthrlna flabelllformls Kearney (Coralbean)

Each exiract was prepared from 15 ‘grams of ground stems‘and leaves

' colleoted two days prev1ously9 to which 15 ml of each solvent were add-

‘ ede Sblmulatlon of B. subtilis was evidenced with the aqueous extract,

the bas1c extract, the ac;d_extract, and -the mineral acid extract. M.
Ezggggeghvefo aureus was stimulated by the aqueous extracﬁ;-ggn eeruginosa
was stimulated by the aqueous exfractgfthe basic extract,.and the acid ex—
‘tract; ~E. coli was stimulated by ali'the extracts except‘thae'of the

ether extract; Myco. tuberculosis wae'stimulated by




TABLE #11

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Atriplex canescens (Pursch) Nutt (Saltireed)

Plant Extract ¢ B. subtilis : M. pyogenes : Ps, aerugincsa : E. coli tMyco. tuberculocis
: : Vvar. aursus : :
: 2L, hr 48 hr 2L, hr 48 hr : 24 hr L8 hr H 2L hr 48 hr : 24 hr 48 hr
Buffered Aqueous: 0 0 : S S : S S : 0 o 0 0
pH 7.0 : : : : :
: 0 o H S S : S S : 0 0 S S
Ethyl Ether : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 0 : ) S : 0 0 : 0 0 : 0 0
Buffered iqueous: 0 0 : S S : 5 -8 S S ; 0 0
pH 9.0 : :
: S S : S S : S S S S = S S
Buffered Agueous: 0 0 : 0 0 : S S : S S ; 0 0
pH 4.0 : SN : : s
: 0 0 : 0 0 : S S : S S 0 0
Mineral /cid : S S : S S : 0 0 H 0 0 : S S
: S S : S S : 0 0 : 0 0 : S S
Controls : 0 0 : 0 0 : 0 0 : Q ) : C 0
Results with each extract were obtained from duplicate plates.

0" denotes characteristic growth of the organism, : "3" denotes stimulation.
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TABLE #12

RESULTS OF I[HE DISC-PLATE ASSAY METHOD

Plant: Cynodon dactylon L. Pers. (Bermuda Grass)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: :  var., aureus i : :
: 24, hr L8 hr 24, hr 48 hr : 24 hr 48 hr : 24 hr L& hr 24 hr L& hr
Buffered Agueous: S S : S S : 5 S : S S : S S
pd 7.0 : : : : :
: S S : S S : S S : S S : S S
Bthyl Bther  : S s : 0 o : o o : o0 o : 0 0
: S S : 0 0 : 0 0 0 0 : 0 0
Buffered Aqueous: S S : 0 0 : S S : 0 0 ; S S
pH 9.0 : : H
: S S : 0 0 : 0 0 : 0 0 : S S
Buffered Aqueous: S S 0 0 : 0 0 : S S ; 0 0
pH 4.0 : : : : :
: S S : 0 0 : 0 0 : S S : 0 0
Mineral icid : S S : S S : S S : S S ; 0 0
: S S : S S : C 0 : S S : 0 0
Controls : 0 8] : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism. : 13" denotes stimulation.
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the agueous extract; the baéic exiract,-and thé mineral acidreitractf
Difference in duplicate plates'Was encountered in the basic extract
‘and the acid extfécf of Ps. aeruginosa; élso, the duplicate plates of
the basic extract, the acid extract, and the mineral acid extract of

E. coli differed in that one set showed stimulétion while,the other did
: not.- Results are tabulated in Table 13.

1h. Agave schottil Engelm

" Fach extract was prepared from 15 grams of ground leaveé and
rooté,'collected one week prior to use, to which 30 ml of each solvent
were addedq. B. subtilis ahd’Mo Ezogenesvvar. aureus showed stimulation
with éll extracts. Eén aeruginosa was stimulated by the ‘ayueous e%s

tract and the ether extract, B. coli was stimulated by the ether ex~

- tract, the basic extract, and the acid extract; and Myco. tuberculosis
was sbimulated by the mineral extract. Results are tabulated in Table

1k,

15, Tribulus terreétris L. (Bull head)

Fach extract was pfepéred from 20 grams of grouhdrstems, leaVes,
and flowers, freshly collected, to which 20 ml of extract were added.
,Thié'ﬁas then Seitz filtered in an effort to rid the ethact-of conta~
. minaﬁiﬁg orgéﬁisms which made iﬁpossible the reédings of. the first as-
Jé;yojaﬁg sﬁbtilié‘and M. ongénes varo‘ég£ggg'were stimulated by each
exﬁract; Egliaefuginggg:was sﬁimplatedAby all the extracts with the QX* 

ception of the basic extract. E. coli was stimulated by the aqueous

extract, and the mineral acid extract; Myco. tuberculosis was stimu~
lated by the aqueous extract and the ether extréct. Again, a differ-
- ence in duplicate plates was sbserved with the basic extract on M. EX;

ogenes var. aureus and the acid extract on Ps. aeruginosa. One plate



TABLE #13

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Erythrina flabelliformis Kearney (Coralbean)

Plant Extract : B. subtilis ¢ M. pyogenes : Ps. aeruginosa : E. coli :tMyco. tuberculosis
: : var,., aureus : :
: 2 hr L8 hr : 2, hr L8 hr : 2, hr 48 hr : 24, hr 48 hr : 2L hr 48 hr
Buffered Aqueous: S S : S S : S S : S S : S S
pH 7.0 : : : : :
: S S : S S : S S : S S : S S
Ethyl Ether : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 0 : 0 0 : 0 0 : 0] 0 : 0 0
Buffered Aqueous: S N] : 0] 0 : 0 0 ] S : ] S
pH 9.0 : : :
S S : 0 0] : S S : S S : S S
Buffered Aqueous: S S : 0 0 : 0 0 : 0 S : 0 0
pH 4.0 : : : :
: S S : 0 0 : S S : S S : 0 0
Mineral Acid : S S : 0 0 : 0 0 : 0 S : S S
: S S : 0 0 : 0 0 : S S : S S
Controls Coe 0 0 : 0 0 : 0 0 : 0 0 : 0 0

Results with each extract were obtained from duplicate plates.
"O" denotes characteristic growth of the organism. : "S" denotes stimulation.
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TARLE #Lk

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Agave schottii ZEngelm

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tuberculosis
: : : Var., aureus : : :
: 24, hr 48 hr : 2, hr 48 hr : 2L hr L8 hr : 24, hr 48 hr : 24 hr 48 hr
Buffered Aqueous: S S : S S : S S : 0 0 : 0 0
pH 7.0 : : : : )
: S S : S S : S S : 0 0 : 0 0
Ethyl Ether : S S H S S : S S : 5 S : 0 0
: 3 S : S S : S S : S S : 0 0
Buffered Aqueous: S S : S S : 0 0 : 3 S ; 0 0
pH 9.0 : : : : :
: ) S : S S : 0 0 : S ] : 0 0
Buffered Aqueous: S S : S S : 0 0 : S S : 0 0
pH 4.0 : : : : :
: S 5 : 3 S : 0 0 : S S : 0 0
Mineral Acid : S S : 5 S : 0 0 : 0 0 : S S
: S S s S S : 0 0 : 0 0 : S 3
Controls : 0 0 : 0 0 : 0 8] : 0 0 : 0 0

Results with each extract were obtained from duplicate plates.
Q" denotes characteristic growth of the organism., : "S" denotes stimulation.
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SheWed'éﬁimulation while the other di&vnot;~'§° subtilis with the
‘aqueous exbract in one set of the duplicate plates‘displayedra differ- |
‘ence between the 24 hour read1ng and the 48 hour reading; the former
showed no stlmulatlon and the latter was indicative of stimulabion.
Resulus are tabulatee in Table 15.

16e Trianthema‘portulacastrumALe (Rabbit weed}

Each extract was prepared from 20 grams of ground’stems, leaves,
‘and roots, freshly collected, to which 60 ml of each solvent were .
added. The addltlon of Lhe extra solvent was necessitated by the
hlghly v1scous qualluy of the extracts whlch made transfer of- them to
the discs 1mpractlcalo. Stlmulatlon of all organisms with all extracts
was evidenced. Resulbs are Baoulaced in Table 16. ’

Group C. Plancs whlch showed. 1nh1b1blon,

Al‘l7a ClPSlum arizondicum (4. Gray) Petrak (Thistle)

Each extract was. prepared from 15 grams of groupd stems, leaves,‘
and fTOWers collected two weeks prior bo Lestlng, to whlch 30 ml of
each-solvent were added. Partial 1nh1b1tlon was Qbserved on one
plate3of E, subtilis withlthe acid extract,'after 2L hour incubation,
while the'duplicete:of this plape‘shGWed nosinhibitloﬁ; hbﬁever; at
the 48 hour observabﬂon perlod, stlmulatlon was ev1dent on both plates°

1mulat10n of B. Subbllls W1Lh the aqueous extract and tne mlneral

acld extract was noted; Myco. tubercu1051s was stlmulated by all bhe

exiracts with the exceptlon of the ether extract. Results are shown

in Table 17

18. - Brlckellla callfornlca (Torr and Gray) Ao Gray (Pachaba}
.Fach extract was prepared from 20 grams “of ground stems and

leaves collecteditwp dajs previously, to which 20 ml of each selvenp-



TABLE #15

RESULTS OF THE DISC-PLATE ASSAY HETHOD

Plant: Tribulus terrestris L. (Bull head)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tuberculosis
: : var. aureus : .
: 2L hr 48 hr 2, hr 48 hr : 24, hr 48 hr : 2L, hr 48 hr 24 hr 48 hr
Buffered Aqueous: 0 S : S S : S S : S S : S S
pH 7.0 : : : :
: S ] : S S : S S : N S : S S
EtLyl Ether : S S : S S : S S : 0 0 : S S
: S S : S S : S S : 0 0 : 3 S
Buffered Aqueous: S S : S S : 0 0 : 0 0] : 0 0
pH 9.0 : : : : :
: S S : 0 0] : 0 0 : 0 0 : o] 0
Buffered Aqueous: S S : S S s S S 0 0 ; 0 0]
pH 4.0 : : : :
) S S : S S : 0 0 : 0 0 : 0 0]
Mineral Acid : S ) : S S : S S : S S : 0 0
: S S : S S : S S : S S : 0 0
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism. : S denotes stimulation.
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TABLE #16

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Trianthema portulacastrum L. (Rabbit weed)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: ¢+ var, aureus : :
: 2h hr 48 hr 2L hr L8 hr 2L hr L8 hr : 2L hr 48 hr : 2L, hr 48 hr
Buffered Aqueous: S S : S S : S S : S S : S S
pH 7.0 : : : : :
: S S : ] S : S S : 5 S : S S
Ethyl Ether : S S : S S S S : S S : S S
: 5 S : S S : S S S S : S S
Buffered Aqueous: S S : S S : S S : S S : S S
pH 9.0 H : : 3 :
: S S : S S : S S : S S : S S
Buffered Aqueous: S S : S S S S : S S : S S
pH 4.0 : : : : :
: S S S S E S S S S : S S
Mineral Acid : S S : S S : S S S S : S S
: S S : S S : S S : S S : S S
Controls H 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism. : "S" denotes stimulation.
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TABLE #17

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Cirsium arizonicum (A. Gray) Petrak (Thistle)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: : var, aureus @ : :
: 2 hr 48hr ¢ 2, hr 48 hr ¢ 2, hr 48 hr 2, hr 48 hr : 24 hr L8 hr
Buffered Aqueous: S S : 0 0 : 0 0 : 0 0 : S S
pH 7.0 : : : : :
: ] S : 0 0 : 0] 0 : 0 0 : S S
Ethyl Ether : 0 0] : -0 0 : 0 0 : 0 0 : 0 0
: 0 0 : 0 0 : 0 0] : 0 0 : o) 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 :, 0 o] : S S
pH 9.0 : : : : :
: 0 C : 0 0 : 0 0 : 0 0 : S S
Buffered Aqueous: P12 S : 0 0 : 0 0 : 0 0 : S S
pH 4.0 : : : : :
: 0 S : 0 0 : 0 0 : 0 0 : S S
Mineral Acid : S S : 0 0 : 0 0 : 0 0 : S S
: S S : 0 0] : 0] 0 : o) 0] : S S
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
0" denotes characteristic growth of the organism. "P" with arabic numerals denotes partial inhi-
"S" denotes stimulation. : bition measured in mm.
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were added. Partial inhibition was observed on one plate of the M. py-
ogenes var. aureus with the ba51c exbract. Definite interpretation,of

this partlal 1nh1b1t10n was determlned by observation underithe low

' poWer of the colony'microseope° A_lesser number of colehies wae evi— ‘
dent within the inhibi'tedwaréa° The du@lieate plate showed no inhibi—

tienior étimulafien'of.bheknormal‘growth of the organism. 'Stimulaﬁion

of §; subtilis'with the basic extract, the acid extract, and‘the miner~
- al acid extract was‘noted° One set -of the dupllcaue plates of M. Ez;f

‘gééé_ ﬁaro'aureus with ﬁhe aqueous ez brdCt and the mineral a01d extrdct

showed stimulation whlle the other set dld not aeruglnosa and Lgf

vco, tubercu1051s were. sclmulabed by the aqueous eXuract Eo coli was
stlmulated by uhe:aqueous extract,,the bas;c extract and the a01d X

trecto' Resulbs are shown in Table 18.

19. Encelia farinosa A. Gray, ex Torr in Hmory (Briﬁtle Bush)

Bach extract wesipreparedif?om 20 gréms of ground steis and'leaves3
collected two days’ prlor to use, to whlch AO ml of solvent were added.
Partial inhibition" of BoASUbLlllS was noted with the ethyl enher ex—
-Braeuo Stlmulablopfof B. subtllls and BE. coli with all the extracts,
except:: ¢ that ofAthe ether-extractg was'evidept, M. pyogenes Vars

aureus was stimulated by the ether extracty Ps. aeruginosa was stimu~ -

lated by the acid extract;fmyco, ﬁuberculosisvwas stimulatéd'by the

aqueous extract, ‘the basic extract, and the mineral acid extract. The

aqueous extract orLﬁB_° subtilis‘and-Mycoo'tuberculosisg as ﬁell as the
ethef extract on the M. Ezogenes ﬁaro aureﬁsj showed stimulaﬁiOn on one
of‘ﬁhe‘duplicate piates'onlyo At}ﬁhe 24‘hour reading etimulation Wwas
‘ no%kobseTGed on one‘of the duplieate plates of the:acid extract Qn'ﬁg

oli while it was evident st the 48 hour reading. The other of the dus



Plant: Brickellia californica (Torr and Gray) A. Gray (Pachaba)

RESULTS OF THE DISC-PLATE ASSAY METHOD

TARLE #18

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: ¢ var, aureus : : :
: 2L, hr L8 hr 2L, hr 48 hr : 2, hr L8 hr : 24 nr L8 hr : 24 hr L8 hr
Buffered Aqueous: O o : 0 o : S s : s s : s s
pH 7.0 : : : : :
: 0 0 : ] ) : S S : S S : S S
Ethyl Ether  : O o : 0 o : 0 o : 0 o : o0 0
: 0 0 : 0 0 : 0 0 : 0 0 ; 0 0
Buffered Aqueous: S S : P23 P23 : 0 0 : S S : 0 0
pH 9.0 : : : : :
: S S : 0 0 : 0 0 : S S s 0 0
Buffered Aqueous: S S : 0 0 : 0 0 : S ] ; 0 0
pH 4.0 : : : : :
: S S : 0 0 : 0 0 : S ] : 0 0
Mineral Acid : S S : 0 0 : 0 0 : 0 0 : 0 0
: S S : S S : 0 0 : 0 0 : 0 0
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0

Results with each extract were obtsined from duplicate plates.
"O" denotes characteristic growth of the organism

BS" denotes stimulation.

-
-

Wpn with arabic numerals denotes

bition measured in mm.

partial inhi-

W
=
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plicate plates of the acid extract showed stimulation at both readings.

‘Results are shown in‘Table 19.

20. - Xanthium saccharatum Wallr {Cockleburr)

;anh‘extrect wes prepered from 20 grams of grooﬁd'stems;:leavesg
and seeds, freshly collected to which 40 ml of solvent were addedg
Partlgl 1nh101b10n of B, subtilis w1bh the ‘ether extract Was observed
in 2l hoﬁrsov The hS_hOur readings disclosed‘a lesser,zone of partial.

binhibltioneon these-same plateson Results, Table ZO,eshow:no inhibi-
tion or stimulation of the remainder of the organisnls°

21, Gﬁaphelium wri‘ghtii A. Gray

‘Hach extract was prepared from 20 grams of stems and leaves col-
lecbed two days previously, to which- were added 40 ml of the solvent.
Complete 1nh1b1t10n.onrboth plates of B. subtilis with the ether ex—
tract was noted° No‘diminutionq'of>ﬁﬁe zones‘was evideneeolﬁithin’fhe
48 hour period° Partlal inhibitionAon onebplate.ofoP.sc aerugigggngae‘>
observed w1th the euher extract the other plate showed nelther stimo-
latlon»nor—lnhlbltlon° B subnllls was stlmulated by the aqueous eX~

tract and the basic extract; 1 M Ezogenes var° aureusg E. colig and Myco.

. tuberou1081s was stlmulated by all the extracts w1th the excepulon of

the ether extract. Results, Table 91, show no 1nh1b1tory nor stlmu_a—
tory effect on the remalnder of the organlsms°

22, Gossyplum hlrsutum (Cotton)

Each extract was prepared from 20 grams of ground stems and leaves,.

freshly collected to which 20 ml of solvent were addedo 'Complete inhi~

) bltlon on both plates of B. subtilis with the eLher ex tract wa.s observedns“

To Eyogenesvvar° aureus showed the same result. No diminutiodon: of the

zones -was observed in_the 48 hour periodor Stimulation of all oféanisms



TABLE #19

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Encelia farinosa A.Gray, ex Torr in Emory (Brittle Bush)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli sMyco. tuberculosis
: :  var. aureus : :
: 2, hr L8 hr : 2, hr 48 hr : 24 hr 48 hr 2, hr 48 hr ¢ 24 hr L8 hr
Buffered Aqueous: S S : 0 0 : 0 0 : S S : S S
pH 7.0 : : : : :
: 0 0 K 0 0 : 0 0 : S S : 0 0
Ethyl Ether : P22 P22 S S : 0 0 : 0 0 : 0 0
: P22 P2 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: S S : 0 0 : 0 0 : 3 S : S S
pH 9.0 : : : :
: S S : 0 0 : 0 0 : S S : S S
Buffered Aqueous: S S : 0 0 : 0 0 : 0 S : 0 0
pH 4.0 : : : : :
: ] S : 0 0 : S S : S S : 0 0
Mineral Acid : S S : 0 0 : 0 0 : S S : S S
: S S : 0 0 : 0 0 : S S : S S
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
10" denotes characteristic growth of the organism. : "PH with arabic numerals denotes partial inhi-
1S" denotes stimulation. : bition measured in mm.

W
o~



TABLE #20

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Xanthium saccharatum Wallr (Cockleburr)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli tMyco. tuberculosis
: : var, aureus : :
: 2, hr L8 hr 24 hr L8 hr : 24 hr L8 hr : 2, hr L8 hr 24, hr L8 hr
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 7.0 : : ' : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Ethyl Ether : P18 P1L, 0 0 : 0 0 : 0 0 : 0 0
: P16 P13 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 9.0 : : : :
: 0 0 : 0 0] : 0 0 : 0 0 : 0 0
Buffered Agqueous: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
pH 4.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Mineral Acid : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 0 : 0 0 : 0 0] : 0 0 0 0
Controls : 0 0 : 0 0 : Q 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.,
0" denotes characteristic growth of the organism. : "PW with arabic numerals denctes partial inhi-
: bition measured in mm,

LE



TABLE #21

RESULTS OF IHE DISC-PLATE ASSAY METHOD

Plant: Gnaphalium wrightii A. Gray
Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: s+ var. aureus : : :
: 24hhr L8 hr : 2,hr L8 hr : 24 hr 48 hr : 24, hr L8 hr : 24 hr L8 hr
Buffered Aquecus : S S : S S : 0 0 : S S : S S5
pH 7.0 : : : : :
s S S : S S : 0 0 : ] S : N] S
Ethyl Ether : C23 C23 : 0 0 : 0] 0 : 0 0 : 0 0
. c22 c22 : P2 P2 : O o : 0 o : 0 0
Buffered Aqueous : S S : S S : 0 0 : S S : -5 S
pH 9.0 : : : : H
: S S : S S : 0 0 : S S : S S
Buffered Aqueous : 0 0 S S : 0 0 : S S : S 3
pH 4.0 : : : : :
: 0 0 : 5 S : 0 0 : S S : 2 S
Mineral Acid : 0 0 S S : 0 0 S S 2 S
: 0 0 S s 0 0 S S S S
Controls : 0 0 0 I 0 0 0 0 0 0

Results with each extract were

"O" denotes characteristic growth of organism.
WP with arabic numerals denotes partial inhi-

bition measured in mm,

obtained from duplicate plates.

03

US" denotes stimuwlation.
"C" with arabic numerals denotes complete inhibi-

tion measured in mm.

W
o8



39

was evidenced with all the extracts with the excepbtion of the ether ex-~ -
tract. Results, Table 22,'showbno‘effect either inhibitory or stimula-
tory on the remeining organisums.

~ 23. Gossypium thurberi Todardo (Wild Cotton)

Bach extract waw preﬁared from 20 grams of ground stems‘and-leaves
'collectéd two days ﬁfeviously, to which 20 ml of solvent were added.
Complete. inhibition of B. subtilis with thebaqueous extréct and the
ether extract was noted. Also, complete iﬁhibition of M. Ezogenes var. _.

aureus with ether extract Was observed. Ps aeruglnosa and Myco. tUr

berculosis were sﬁimﬂlated by'all the. extracts except_ the ether ex—

tract. Ui ggl;gwasfstimmlated byfﬁhé;aqueous extréét, the "basic ex—‘
tr@ét, and the acid éxirécto It Wesvobserved thatiWith thé’aqﬁebus.éxr
tract on E. coll<and Ps, aerugggggg stlmulaclon occurred after 24 hours. :
Results, TabTe 23, show no 1nh1b1tlon or stlmulatlon on the remaining
organisms; |

2Lk, Dalea (Indigobush}

Bach GXuract ‘was: prepared from 20 grams of ground sbems and leaves
- freshly collected, to which 20 ml of the solvent were added. Complete
inhibition'of"Bq‘sﬁ%tiliéiéﬁd NQ‘éXogenes var. aureus with the ether ex~-

Lract, and Uartlal inhibition of Myco° cuberculOSIS with the ether ex-

tract were noted° B. subtllls was stlmu"aued with the aqpeous extract

and the acid exiract; M@,Eyogenes.varﬁ aureus and Ps. aeruginosa were

shimulated with the aqueous extract, the basib»extract, and the acld ex-~.

tract; E. coli was stimulated by all the extracts except:: the ether

extract; Myco. tuberculosis was stimilated by the aqueous extract, the
basic éxtfact, and the mineral aoidfextfact, Results, Table 24, show

neither inhibitory nor sbtimulatory effect on the remainder of the orgéniams,



TARLE #22

RESULTS OF THE DISC-~PLATE ASSAY METHOD

Plant: Gossypium hirsutum (Cotton)
Plant Zxtract : B. subtilis : M. pyogenes : Ps. aeruginosa : BE. coli :Myco. tuberculosis
: : var. aureus i : :
: 2L hr B8 hr : 2L hr L8 hr ¢ 2L hr 43 hr : 24 hr 48 hr : 24 hr L8 hr
Buffered Aqueous: S S : S S t S S : S S : S S
pH 7.0 : : : : :
: S S : S 3 : S S : S S : S S
Ethyl Ether : Cc17 c17 Cl2 cl2 0 0 : 0 0 : 0 0
: c17 cl7 ¢ Ci1l cl1 0 0 : 0 0 : 0 0
Buffered Aqueous: S S S S : S S : S S : S S
pH 9.0 : : : : :
: 3 S : S S S S : S S : S S
Buffered Aqueous: S S : S S : S S : 3 S : S S
PH 4.0 : : $ : :
: S S : S S : S S : S S : S S
Mineral icid s s s s : s s s s s s
: S S : S S : S S : S S : S S
Controls : 0 0 : Q 0 : 0 0 : 0 0 : 0 0

Results with

each extract were

"O" denotes characteristic growth of the or

HsS" denotes stimulation.

ganism.,

obtgined from duplicate plates.
H BC" with arabic numerals denotes
: tion measured in mm.

complete inhibi-

-
O



RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Gossypium thurberi Todardo (Wild Cotton)

Plant Extract : B. subtilis : M. pyogenes

Ps. aeruginosa : E. coli tMyco. tuberculosis

: : var, aureus : :
: 2, hr L8 hr : 24 hr A8 hr : 24 hr 48 hr 24, hr 48 hr 24 hr L8 hr
Buffered Aqueous: Cc21 21 0 0 : S S : 0 S : S S
pH 7.0 : : : : :
: C20 c20 0 0 : S S : 0 S : S S
Ethyl Ether : C16 Cl6 : €19 c19 0 0 : 0 0 0 0
: C20 C20 : C20 C0 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 s 0 S : 0 S : S S
pH 9.0 : : : :
: 0 0 : 0 0 : S S : S S : S S
Buffered Aqueous: 0 0 : 0 0 : S S : S S : S S
pH 4.0 : : : : :
: 0 0 : 0 0] : S S : S S : S S
Mineral Acid : 0 0 H 0 0 : S S : 0 0 : S S
: 0 0 : 0 0 : S S : 0 0 : S S
Controls : 0 0 : 0 0 : 0 0 : 9) 0 : 0 0
Results with each extract were obtained from duplicate plates.
"O¥ denotes chargcteristic growth of organism. : "C" with arabic numerals denotes complete inhibi-
"S" denotes stimulation. : tion measured in mm.,



TABLE #24

RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Dalea (Indigobush)

Plant Extract : B. subtilis : M. pyogenes : Ps. geruginosa : E. coli :Myco. tuberculosis
: t var. aureus : :
¢ 24 hr L8 hr 2L, hr L8 hr : 2L, hr L3 hr : 24 hr L3 hr 2, hr L8 hr
Buffered Aqueous: O 0 : s s : s s s s s s
pH 7.C : : : : :
: S S : 0 0 : S S : S S : S S
Ethyl Ether : C26 c26 c27 c27 = 0 0 : 0 0 : P17 P17
: C25 €25 C25 C5 = 0 0 : 0 0 : P20 P20
Buffered Aqueous: 0 0 : S S : S S : S S : S S
pH 9.0 : : : :
: 0 0 : S S : S S : S S 3 0 0
Buffered Aqueous: S s : S s : s s : s s : o0 0
pH 4.0 : : : : :
: S S S S : S S : S S : 0 0
Mineral Acid $ 0 0 : 0 0 : 0 0 : 0 0 : S S
: 0 0 : 0 0 : 0 0 : S S : S S
Controls : 0 0 2 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
"O" denotes characteristic growth of organism. : "S" denotes stimulation.,
"P" with arabic numerals denotes partial inhi- : C" with arabic numerals denotes complete inhibi-

bition measured in mm, tion measured in mm. ®
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f:25,' Cirsium wheeleri (A‘olGrayﬁ Petrak (Thistle)

Each extract was érepared'from 20 grams Qf the gréund'éteﬁs,r'
leaves, and fléwers;;collected tworweeks'previouslyg:to which,ho:ml of.i'
the solvent had been added. Pa?tial,inhibition Of B. subtilis with the -

agueous extract, the acid éxtra¢ﬂ, and the minersl acid eiuract were
noted. . About ﬁhe;periphery of the partial.inhibitipn zones of tﬁei*
aquebus extfaét»and the minerallacid extraét ofig, subtilis étimﬁlatioﬁ5
ﬁaé Qbserﬁed,‘ The‘parﬁial inhibition»with the acid extract on B. sub-
tilis was evidenced only st th§:24 houriféadinga M. Exogenes,varo.gggf—
.ggég_ggo a-éru'inosa9 and E. gglifwere:sfimulated by the a@ueous eﬁtracﬁ

and'the mineral acid extract; Myco° tuberculosis was stimulated by all.

the axtraCus exceptlng‘thau of ‘the ether exbr cta ‘Results, Tabie_25,
show neither inhibitory nor,st;mulatory;effects'on the>remaindér of the

organisms.

26, Haoloppapus frutlcosus (Gfeen} Blake in Benson’ (Rayless
Go¢denrod) .

bach extract was. prepdréd from 20 grams of ground stem39 1eaves,
and - flowers, freshly collecbed ~to which 20 ml of the solvent were added.
Complete 1nh101tlon of. B _subbilis was_noted»w1un the aquequs;exyrgct
and the mineral acid extract. Partial inhibition of B. subtilisvét the
) 'periphery 6f the zonés of complete inhibition with the‘adueous“extrécfi
‘and the ebher _exbract were obtalned The resulbs, Table 20, show no.
‘1nh1b1ulon or Sulmulaplon.w1th the remalnder of - the organlsmse”

27, Haploppapus lar1c1follus A, Gray (furoentlne bvsh)

.’anh:extract-wasfprepared from 20 grams-of ground stems, léavés, L
and_flowersg.céllected one day prior to use, to which 20 ml'of eadh sol~

" vent were added. The disc plate method showed complete inhibition of B.



RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #25

Plant: Cirsium wheeleri (A. Gray) Petrak (Thistle)
Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: : var. aureus : :
: 2, hr 48 hr : 24 hr L8 hr : 2L hr L8 hr : 24, hr L8 hr : 2, hr 48 hr
Buffered Aqueous: P23s P23s S S : S S : S S : S S
pH 7.0 : : : : :
: P2ls P2ls : S S 3 S S : S S : S S
Ethyl Ether : 0 0 : 0 0 : 0] 0] : 0 0] : 0 0
: 0 0 : 0] 0 : 0 0 : 0 0 : 0 0]
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : S S
pH 9.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 3 S
Buffered Aqueous: P16 0 : 0 0 : 0 0 : 0 0 : S S
pH 4.C : : : : :
: P14 0 : 0 0 : 0 0 : 0 0 : S S
Mineral Acid : P20s P20s : S S : S S : S S : S S
: P2ls P2ls : S S : S S : ] S : S S
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.

0" denotes characteristic growth
"P" with arabic numerals denotes partial inhibition

measured in mm,

of organism.,

ug" denotes stimulation.

"s¥# denotes stimulation beyond inhibition zone.

F



TARLE #26

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Haploppapus fruticosus (Green) Blake in Benson (Rayless Goldenrod)

Plant Extract

B. subtilis : M. pyogenes
var. aureus

Ps. aeruginosa : E. coli :Myco. tuberculosis

: 2hhr LB hr ¢+ 24 hr 48 hr ¢ 2, hr 48 hr : 24 hr 48 hr : 24 hr 48 hr
Buffered Aqueous: C2l P30:C24 P30 : O 0o : 0 o : 0 O : 0 0
pH 7.0 : : : : : _ :
: C24 P30:C24 P30 : 0 0 : 0 0 : 0 0 : 0 0
Ethyl Ether : C26 P31:C26 P31 : 0 0 : 0 0 : 0 0 s 0 0
: 026 P31:C26 P31 : 0 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: 0 0 ; 0 0 : 0 0] ; 0 0 ; 0] 0
pH 9.0 : : : : :
: 0 0 : 0 0 3 0 0 : 0 0 3 0 0
Buffered Aqueous: 0 0 : 0 0 : 0 0 3 0 0 ; 0 0
pH 4.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Mineral Acid : Cl4 C14 : 0 0 : 0 0 : 0 0 : 0 0
: Cl3 Cl3 : 0 0 : 0 0 : 0 0 : 0 0
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0

Results with each extract were obtained from duplicate plates.
"O" denotes characteristic growth of organism. : 13" denotes stimulation.
"P" with arabic numerals denotes partial inhibi- "C" with arabic numerals denotes complete inhibi-
tion measured in mm, : tion measured in mm. &

oo
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subtilis with edch extract. Stimuiation of M. pyogenes var. aureus
andjgﬁe aeruginosa was evident with_éll the extraéts excepts .- that of
" the ether extractd‘ Ps. aeruginosa ?roduced a very strong pigmentatiqn
of blue;green color with‘the_acid and mineral acid extfééts, Ec‘ggl;
was stimulated by fhe aqueous exbract, the basic extféctﬁ and the min-
»eral_acidﬁéxtfactu One‘ofbthe duplicate pléfes of @;kgg;i with thé ba~
. sic and mineral acid extratts showed sﬁimulation while the other plate
in‘eéch instance did not. Results, Table 27a, show no inhibition or
Stiﬁui&ﬁidﬂjof the‘remainihg organisms.

- Fo.f' th_Ael assay of this plant with the cylinder-plate method each
éxtrabt Was preparedAfrom 20 grams of gfound»stems, leaves, and flowers
collected oné week'prior to uée, to which 20 ml of each solvent were

added. Complete inhibition of B. subtilis, M. pyogenes var. aureus,

and Myco,>tuberculosis was observed with eaéh extfact; parﬁial inhibi—
tioﬁ of B. subtilis beyond the periphery of the complete inhibition Zoné
with the mineral acid extract was noted. Results, table Table 27b, show
no inhibition or stimulation-of the remaining organisms.

28, Datura meteloides DC. (Jimson Weed)

Fach éxt?act was prepared from 20 grams of the ground-stems[ahd
leaves, freshly éolleoted, to which 20 ml of the solvent wéré added.
Complete inhibition of'ﬁ,'subtilis was noted with the ether extractg,thé
’ basic extract, and ﬁhg minera; acid extract. Partial inhibition of E.
coli resulted with the_ether:extvracﬁ,° T‘evreéultsg Table 28, show
neither inhibition nor stimulétion éf the femainder ofbtheborganisms@

29. - Euphorbia albomarginata. Torr and Gray (La Golondrina)

Iach extract was prepared from 20 grams of ground stems, leaves,

and roots collected 18 months previouslyg‘to which 40 ml of each solvent



RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #27a

Plant: Hanlopappus laricifolius A. Gray (Turpentine bush)
Plant Extract : B. subtilis : M. pyogenes : .Ps. aeruginosa : E. coli :Myco. tuberculosis
: : var. aureus : ’ : :
: 2, hr 48 hr : 24 hr 48 hr : 2L hr L8 hr 2L hr 48 hr 2L hr L8 hr
Buffered Aqueous: €22 €22 : S s : S s : s s : 0 0
pH 7.0 : : : : : .
: €23 €23 : 3 S : S S : S S : 0 0
Ethyl Ether : Cc22 C22 : 0 0 : 0 0 : 0 o] : 0 0
. c23 C23 : 0 o : 0 o : o o : 0 0
Buffered Aqueous: c22 c2 S S : S S : 0 0 : 0] 0
pH 9.0 : : : : :
H C21 Cc21 : S S : S S : ] K] : 0 0
Buffered Aqueous: C20 €20 : S s i sx  Sx 0 o : 0 0
pH 4.0 : : : : :
: c21 Cc21 : S S : Sx Sx 0 0 : 0 0
Mineral Acid : C20 C20 : S S : Sx Sx 0 0 : 0 0
: C22 €22 : S S : Sx Sxooe S S : 0 0
Controls : 0 0 : 0 0 : 0 0 0 0 : 0 0

Results with

each extract obtained from duplicate plates.
"S" denotes stimulation.

"0" denotes characteristic growth of organism.
G with arabic numerals denotes complete inhibi-

tion measured in mm.

"x" denotes pigmentation,

L



Plant Fxtract :

Buffered Aqueous:
pH 7.0 :

Ethyl Ether

® 90 se ve oo o

Buffered Aqueous:
pH 9.0 :

[3
.

Buffered Aqueous:
pH 4.0

Mineral Acid :

Controls :

RESULTS OF THE CYLINDER-PLATE ASSAY LETHOD

TABLE #27b

Plant: Haplopappus laricifolius A. Gray (Turpentine)
B. subtilis : M. pyogenes : Ps. aeruginosa : Bgfhgg;i :Myco. tuberculosis
! var. aureus : :
2, hr L8 hr : 24 hr 48 hr : 24 hr L8 hr : 2L hr 48 hr : 24 hr L8 hr
33 C33 : G5 €5 : 0 0 : 0 o+ c2s 2
Cl6 €6 : 7 C7 : O o+ o o i ca o2
C17 C17 : Cl6 Clé ; 0 0 § 0 0 : Cl5 C15
c22 c22 : €20 €20 ; 0 0 : 0 0 : 0 0
c28 028 : Cl5 €5 : O o+ o0 o :  c26 2%
24 ©c2, : cl5 G5 : 0 o : 0 0 i o0 ceo
C15 C15 ; Clé Cl6 ; 1l Cll ; 0 0 ; c26 c26
Clé Cl16 : Cl4 Cls ; €12 c12 0 0 : €25 c25
ClL P18:Cly P18 ; c17 C17 ; 0 0 ; 0 0 : C27 c27
; Cl7 P20:C17 P20 ; C13 Cl3 ; 0 0 ; 0 0 : c23 €23
0 0 3 (0] 0 ; 0 0 H 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
10" denotes characteristic growth of organism. : "CY with arabic numerals denotes complete inhibi-
P with arabic numerals denotes partial irhibi- H tion measured in mm.

tion measured in mm,



TABLE #28

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Datura meteloides DC. (Jimson weed)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: :  var., aureus @ : :
: 2, hr 48 hr : 2, hr L8 hr : 24 hr 48 hr : 24 hr 48 hr 24 hr L8 hr
Buffered Aqueous: 0 0 : 0 0 : 0 0] : 0 0] : 0 0
pH 7.0 : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0]
Ethyl Ether : €20 c20 : o) "0 : 0 0 : P32 P32 0 0
: C2L c21 0 0 : 0 0 : P18 P18 0 0
Buffered Aqueous: Cl5 cl5 0 0 : 0 0 0 0 : 0 0
pH 9.0 : : :
: Cl3 Cl3 : 0 0 : 0 0 0 0 : 0 0
Buffered Aqueous: 0 0 : 0 0 S 0 0 0 0 : 0 0
pH 4.0 : : : : :
: 0 0 : 0 0 H 0 0 : 0] 0 : 0 0
Mineral Acid : C18 c1 0 0 : 0 0 : 0 0 0 0
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates.
"O" denotes characteristic growth of organism. : "C" with arabic numerals denotes complete inhibi-
YP¥ with arabic numerals denotes partial inhibi- t tion measured in mm.

tion measured in mm. : 5
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were added., Complete inhibition of B. subbilis, M. pyogenes var. aureus
and B, coll with the}basic"extracts was observed while the acid inhi-"
bited E. coli and M. pyogenes var. aureus compleuelyo Stimulation of

Myco. uubercu1051s was ‘noted with uhe aqueous extract, the basic ex-

vbracc, and the mineral acid extract 1he results, Taeble 29, show no in-
- hibition or stimulation of the remaindef of the organisms. Thest re-
sults differ from the work of Atterbury on this plant in that compiete

- inhibition of B. subbtilis wasrobtained not with the basic e#iract, but
with the minergl acid énd ether extracts. Also, Atterbury'é work did

" not disclose any inhibiﬁion of M. pyogenes var. aﬁreus with the acid
extract, but she did obtain complete inhibition of ﬁﬁis organism.wiﬁh
the'mineral acid extract and the ether extract; partial inhibition of

M. pyogenes var. aureus with the aqueous extract and the basic extract’.

was also redordedc The,inhibition.of M. pyogénes Vaf aureus with the
~basic extfact égrees With present findings. Howeverg she .obtained in-
hibition of B. coli with each exbract whereas in this investigation
“this was foundnpnly with the acid and basic extracts.

30, Chilopsis Tenearis (Cav.) Sweet (Desert Willow}

Fach extract Was prepared from 20 grams of ground stems and -
'leavess Lreshly collecbed to which 20 ml of each solvenu were added.
Oomplete 1nh3b1nlon of B éubtllls w1th all the extracts was ev1denced.

o pyogenes var. gggggg'was compleuely 1nh1b1ued by the ethera basic,

~and mineral a01d e}uracts, partial 1nh1b1tlon was noted w1th the aqueousu

and the acid extracts.  Myco. tuberculosis was completely inhibited- by
the aqueous, ether, and mineral acid extracts; partial inhibition was
" evidenced with the basic and the acid extracts. Stimulation of growth

‘was.observeé”abbut theuperipheryf of the inhibitory zones of M. Ezdgenes



TABLE #29

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Euphorbia albomarginata Torr and Gray (La Golondrina)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. buberculosis
: : var, aureus : : : :
: 24 hr L8 hr : 2L,hr L8 hr : 24hr L8 hr : 24, hr L8 hr 24 hr 48 hr
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 : S ]
pH 7.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : S S
Ethyl Ether H 0 0 : 0 0 : 0 0 0 0 : 0 0
: 0 0 : 0] 0 : 0 0 : 0 0 : 0 0
Buffered Aqueous: C20 820 : €0 C0 0 0 €20 €20 3 S
pH 2.0 : : : : :
: C21 Cl1 c22 g22 0 0 : €15 Cl> = 3 S
Buffered Aqueous: 0 0 : c18 c18 0 0 : ClL Cly = S S
pH 4.0 : : : : :
: 0 0 : C19 c19 : 0 0 : 0 0 : S S
Mineral Acid : 0 0 : 0 0 : 0 0 0] 0 : 0 0
: 0 0 : 0 0 3 0 0 : 0 0 0 0
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Results with each extract were obtained from duplicate plates,
"O" denotes characteristic growth of organism. : BC" with arabic numerals denotes complete irhibi-
"S" denotes stimulation. : tion measured in mm,

\n
[}
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var. aureus with the basic extract, and Myco. tubsrculosis with the

réther extract, basic extract, andﬁmineral extract. It is of interest
“to note that the gram negaiiﬁe organisms ﬁere not at all affected while
the grsm positive organis@s were. Results; Table 30a, show the results
. mentioned.above«l Anotherlset of'extrécts of this'plant were preparéd'
~.from 20 grams of groundg frosted stems to which 40 ml of each solvent 1
were added. Complete inhibition pfFEQ subtilis occurred with the aqu~
eous, basic,. and aCid extracts. Partial inhibition of ﬂoigiongenes var. -

aurecus was observed with the basic and the acid extracts. Partisl in-

hibition of Myco. tuberculosis with the aqueous extract and the acid ex~ = .

“tract mgsiéhownof Resultsngable BOb, show neither inhibitipﬁ nor stim-
ulation on ﬁhe remainderrof the organisms. It is‘interésting to com—

" pare the two tests of thls plano using the fresh- grow1ng stems and
leaves agalnSu the frosted stems. Although 1nh1b1tory a0u1v1ty exlsts

H with the latter, it is much less Lhan thau shown w1th uhe grow1ng planter'

31° Per921a thurberi A. Gray

.uach eeracu was Drepared from 20 grams of ground stems, leéves,
~and flowers, collected one day‘previously3 to which 20 ml bf the sol-
vgﬁt had been added. Complete inhibition of B. subtilis with all the
extracts was‘qbsqrved,“gggo;ongenes var. gggggé was completely inhi-

" bited by the ether' extract and partially inhibited by the basic, acid,

and minérallacid~exﬁf3¢tgf Complete inhibition of Myco. ftuberculosis
with the ether extract Was noted. Stimuiation was- observed on one of
the duplicate plates of Ps. aeruglnosa with the basic extract and also
the acid extract. B, COll was SUuﬂulated by the aqueous extracb and

Myco. tuberéulosis was stimulated on one of dupllqacebplaﬁes with the

basic extract and the mineral acid extract. Results, Table 31, show



TABLE #30a

RESULTS OF THE DISC~PLATE ASSAY METHOD

Plant: Chilorsis lenearis (Cav.) Sweet (Desert Willow)

Plant Extract

B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli Myco. tuberculosis

var. aureus H . :

: 2,hr L8hr : 2, hr L8hr : 2, hr L8hr : 2L hr 48 hr 2L hr 48 hr
Buffered Aqueous; C20 €20 ; P11l P11 ; 0 0 ; 0 0 : cl8 c18
ROl e e b a5 as + o o : 0 o : Pl PU
Ethyl Bther  : 025 C25 : Cl8 €8 : 0O o : 0 0O : Clos ClO0s
: c19 €9 : cl2 c2 : 0 o : 0 0 : s clls
Buffered Aqueous; €20 €20 ; Cl2s ClZ2s ; 0 0 ; 0 0 : P10s P1O0s
pH 9.0 ; C18 C18 ; Clhs Clis ; 0 0 ; 0 0 ; 0 0
Buffered Aqueous; ci8 cl8 ; P13 P13 ; 0 0 : 0 0] : Plls Plls
P A0 ; 22 C22 ; P15 F15 ; 0 0 0 0 : P10s Pl0Os
Mineral Acid ; c18 c18 ; €10 C10 ; 0 0 ; o . 0 i C12 C12
; €20 €20 ; €10 Cl0 ; 0 0 ; 0 0 ; C10 C10
Controls T 5T 0 C T O 0 SR 0
Results with each extract were obtained from duplicate plates.
"Q" denotes characteristic growth of organism. :
"PH with arabic numerals denotes partial inhibi- : CH with arabic numerals denotes complete inhibi-
tion measured in mm. 3 tion measured in mm., , Ut

W



TARLE #30b

RESULTS OF THE CYLINDER-PLATE ASSAY »ATHOD

Plant: Chilopsis lenearis (Cav.) Sweet (Desert Willow)

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: : var. aureus i : :
: 24 hr L8 hr 24 hr L8 hr 24 hr 48 hr : 24 hr 48 hr 2, hr 48 hr
Buffered Aqueous: C17 €17 : O o : 0 o 0 o : P15 PL5
pH 7.0 : : : : :
+  Cl7 Cl17 : 0 0 : 0 0 : 0 0 : P13 P13
Ethyl Ether : 0 0 : 0 0 . 0 0 : o - 0 : 0 0
°©o o : o0 0 : 0 0 : O 0o : 0 0
Buffered Aqueous: Cl17 Cl17 : P15 P15 : 0 0] : 0 -0, 0 0
pH 9.0 : : : : : :
:  Cl5 Cl5 : P12 Pl2 0 0 : 0 0 : 0 0
Buffered Aqueous: Cl6 Cl6 : Pl, Pk : O o : o 0 : Pl2  Fl12
pH 4.0 : : : . :
c1z2 cl2 : P11 P11 0 0 : o 0 : . P11 P11l
Mineral Acid : 0 0 : 0 0 : 0 0 : 0 0 : 0 0
: 0 0 0 o : 0 o i 0 o :. 0 0
Controls : 0 Y 0 : 0 0 : 0 0 ; 0 0

Results with each extract were obtained from duplicate plates.

0" denotes characheristic growth of organism. : "G with arabic numerals denotes complebe in-
"pu with arabic numerals denotes partial inhibi- : hibition mmasured in mm,
tion measured in mm. :

ki



Plant Extract

Buffered Aqueous:
pH 7.0 :

Ethyl Ether

Buffered Aqueous
pH 9.0

v o8 e o

Buffered Aqueous;
pH 4.0

Mineral Acid

0 S8 00 s0 oo

Controls :

tion measured in mm.

TABLE #31

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Perezia thurberi A. Gray
B. subtilis ¢ M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: var. aureus @ : :

24, hr L8 hr : 2L hr 48 hr : 2L, hr 48 hr : 24 hr 48 hr : 24 hr 48 hr
G20 P30 i 0 o : o0 o i s s i o0 0
P22 P22 0 0o 0 o S s 0 0
;28 g2 : a7 @7 : 0 o : 0 o+ 8 o
o2 c22 + 15 o5 0 o s 0 o : o7 a7
C30 €30 : P20 P20 = 0 o 0 o 0 0
630 €30 : P20 P : 5 s s 0 o S s
€30 €30 . P2 P2 0 o 0 o 0 0
C30  C30 P20 P20 s s 0 o 0 0
c22  C22 : P23 P23 : O 0 0 o+ s 5
c2, c2h ¢ P2 P 0 0 0 o 0 0

C CEEE 0 SRS 0 0 : 0 N C 0

Results with each extract were
"0 denotes characteristic growth of organism.
UPY with arabic numerals denotes partial inhibi-

obtained from duplicate plates.

st denotes stimulation.
"C" with arabic numerals denotes complete inhibi-

tion measured in mm,

W
\n



56

neither inhibition nor stimulation of the remaining organisms. Further
work was not done with this plant because of failure to locate more of

the specimen with which to work.

32. ' Baccharus saréﬁhroides Ao Grgy‘(Déserf Brodm)

‘Each extract Was-prepared from 26 grams of the ground stems,

- leaves, and flowefs, freéhly collected; to which 20 ml of the éolvent
were addédo B. subtilistas inﬁibitediéompletely with the ether ex—
tract, Complete inhibition on ohe‘of dupliéate plates and partial in-
hibition on the other ofhthe duplicate piaﬁes with the basic extract
and the miﬁeral aéid'extraots.Waévevident, énd,partial‘inhibiéion:witﬂ
the acid extract on Eothiplates was notéd._ M. pyogenes var. gureus was
completely inhibited with the ether extract and partially inhibited
with thé baéic and the miﬁeral acid eﬁrtracts° 'Cémpleté inhibitioﬁ of

Myco., tuberculosis was evidenced on both plates with the ether extract

and on 6né‘qf'the éuplicate plafes-with;the minerai gcid extract; par-
:tial inhibition of this Qrganismﬂ oécurred on both plates with the ba~-
sic extracf and on one of the duplicate platgs with Fhﬁ,aCid and mineral
v acid extractén The results, Table 32, show neither inhibition nor
gtimnl&tion‘of‘the othef organisms. |

33+ Qenothero hookeri Torr‘and Gréy‘(?rimrose}

'Eaéh extrac% was prepared:frbm ZOVgrams 6f'ground stems, leaves,
;and‘f;owers; collected three weeks priér to’ﬂsej to which AO;ml of sol-
vent were added. 3. subﬁilis was partially inhibitedrby the basic and
: thejminerél acid extracts; however, it WQS’compietely;inhibited with the
basic>extréc£ at the 24 hqﬁr yeadingland paﬁtially inhibited'with this
extfagt in the L8 5our period. M. Qyogeﬁes Var. aureusgbggoraeruginosa,

and E. coli, were éompletely inhibited byfall of the extracts axcéptﬂ



Plant Extract :

Buffered Aqueous:
pH 7.0

Ethyl Ether

Buffered Aqueous:

pH 9.0 :
Buffered Agueous:

pH 4.0
Minersl Acid :
Controls :

Plant:

RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #32

Baccharus sarothroides i. Gray (Desert Broom)

B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: var., aureus : : :

2L hr LS hr : 24 hr 48 hr : 24, hr 48 hr : 2L hr 48 hr : 2, hr 48 hr
0 o+ 0 o : 0 o : 0 o i 0 0
0 o : 0 o : o0 o : 0 o i o0 0
¢33 313 : Cl7 €7 : O o : o0 o : o8 ce
28 g8 : cl el : 0 o : 0 o+ a5  as
€16 6 : 0O o : 0 o : 0 o : P Pl
P20 P20 : P19 P19 : O o : o0 o i PO PO
P, PL, : O o : 0 o : 0 o+ Pl Pl
P2 P12 i 0 o : o o : 0 o 1 0 0
P2, P2, : P20 P20 : O o : 0 o : 9 a9
c20 ¢20 : Py Pl : O o : 0 o+ P2 P12
5 0+ 0 T L0 g 0 R 0

Results with
uoh denotes characteristic growth

each extract were

of organism.
"I with arabic numerals denotes partial inhibi-
tion measured in mm,

obtained from duplicate plates.

-
.

"C" with arabic numerals denotes complete
tion measured in mm,

inhibi-

1
3
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the ether‘axtract, Complete inhibition of Myco. tuberculosis was evi-

"~ denced with the egueous, basic, and mineral acid extracts.  Stimulation

was noted aboulb the periphéfy of the inhibiﬁory»zones with the aqﬁeous :

and the mineral acid extract on Myco. tuberculosis, and with the aqueous

- and mineral acid extracts on M. pyogenes var. aureus. Stimulation of B.

subtilis with the aqueous. extract and of Myco.tuberculosisg with the acid

extract was observed. Intense pigmentation by the Ps. aeruginosa oc -
curred with all extracts except that of ether. It is of interest to ob~
serve -that the ether extract exhibited no effect on any of the organisms.

Results of the above are given on Table 33.

34 Humilus smericamus Nubt (Wild hop)
 Each extract wﬁé prepared from 20 grams .of the,ground stems,
leaves, aﬁd fiowérs;,fréshly cbll;égéd;‘to-which 20 ml of each solvent
- were added;: Gomplété'inhibitioniof E;'suﬁtilis”was'noted:with ail the
extracts‘exceptzrf the ether extracto Of.tﬁe five extracts only the

basic extract failed £0vgompletely inhibit M. pyogenes var. aureus.

Complete inhibition of Myco. tuberculosis was noted with the ether ex~

tract. Stimulation.of,go»subtilié with the aqueous extract and of

Myco. tubercﬁlosis with all the extrécts except: the ether éxtracf
was evidenc;ed° The results, Table 343, show no inhibition Qr stimula~
tion on thg remaining organiémsa |

In a second assaj of this plaﬁt the’cyliﬁder—plate method was
useda‘ Fach extract was prepared,from QO'grams of the ground Stems,

leaves, -and flowers, freshly dollected,tto which 20 ml of each.SOlvent

were added, Complete inhibition of B. subbilis, M. pyogenes var. aur—

eus, and Myco. tuberculosis was noted with all the extracts. .Stimula-

tion of Ps. aerugiﬁosa.w&s‘eVidenced with all the extracts except:::



TABLE #33

RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Oenothero hookeri Torr and Gray (Primrose)
Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: ¢ var. aureus : :
: 2, hr 48 hr 24 hr 48 hr : 24 hr L8 hr : 24 hr 48 hr : 24 hr 48 hr
Buf fered ueousi S S €20 C20s : xC20  xC20 : Cr2 C22 : C30s (C30s
pH T s S + 2 c2ls : x62L xe2L i C20 - G20+ C2s G2
Ethyl Ether : 0 0 i 0 0 ; 0 0 i 0 0 : 0 0
. o o : o 0o : o 6 : o o i 0o o
Buffered Aqueousz P20 P15 ; C23 C23 : xC22  x(C22 i C2L C20 : C30s C30s
P 7.0 ; P24 P24 : C20 - C20 ; xC1 xC21 i C20 C20 : C27s C27s
Buffered Aqueou5§ C2L P13 : €22 C22 : xCl8 xCl8 : C30 C27 : S S
PRAO 1 we P i a8 ae s ox9 x99 . % oz i s s
Mineral Acid ; P15 P15 : C22s C22s ; xC20  xC20 ; C20 C20 Z c28 C28
: P19 P19 % 023s  C23s E xC18  xC18 % c23  C23 : G2 G26
Controls ; 0 0 ; 0 0 ; 0 0 : 0 0 ; 0 0

Results with
"O" denotes characteristic growth

each extract were
of organism,

"P" with arabic numerals denotes partial inhi-~

bition measured in mm.

s" denotes stimulation beyond inhibition zone.

obtained from duplicate plates.

"8 denotes stimulation.

“C" with arabic numerals denotes complete inhibi-m

tion measured in mm.
"x" denotes pigmentation.

O
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. £he ether-extracﬂ, Results are giVen in~Table 3Lb. It is of dinterest
to compare the results of the disc-plate method with those of the cyl-
inder-plate method° This latter method shows considerable increase in

acb1v1ty avalnst the Myco. tuber culoe:l.s9 and an advenL of stlmulatlon

-of the Ps. aeruginosa that was not ev1denu in the disc-plate method.

The agar-streak method was also used as a third means for the asf
- say of this plant. To 235 grams of ground stems, leaves, and floﬁérs,
collecﬁed twp‘weéké prior-to use, 300 ml of ethyl éther were ‘added and
allowed ‘to étand 6 hoﬁrs,A The e’traCu was decenued Lhrough cheeseuloth |
treated with Norite A té»remove»chlorophyll from the solution, and fil~
" tered. .The latﬁer step was repeated twicéu The ex cbract was Bhen eva-
, pOrated’to‘dryneés in air and wéigh"ed° Tq 1.52 grams of crude extract
'3°06 mi ofAethyl»aléohol:(95Z) were added. This solution was Seitz
- filtered. vSeriai iﬂcrements of fhis filﬁrate'Were added to agar tubed
~in 10 ml am§unté, and pbufed into petri plétesg ﬁhése contained 8,000
mcg/ml,lé,QOO meg/ml, A;bOO meg/ml, ZSOQO meg/ml, iOQQ meg/ml, 900 mcg/ 8
:;ml, 700 mdg/m19‘506 m@g/mls,BOO mcg/m19 and,lOO meg/ml of the crude ex—

tract. The test organisms used were E. coll, M. pyogenes var. aureus,

M. sme  atis, and BoAsubtiliS, Duplicateé were‘run‘of éach?platé;"Nof: £
1nh1b1hlon of the growth of E. COll on any dllutlon was noced, u° Qz;f

‘ genes var. aureus and Mvco° smagmatls atbalned normal growth only’W1th

“the hlghest dllutlon'used 100 mcg/ml in a 72 nour readlngo chevers
B. subt17ls was uotally 1nh1b1ted even. Wluh Lhe hlgheSu dllutlon used
These rusults are shown in Tab]e 3400 A oesb of four spe01es of myco«b

- bacteria only was made ‘using uhe above method ‘and employlng the same |
Zdllublons and breparatlono Myco. avium was notally 1nh1b1ted by all

‘the dllublons eycept uhat of 100 mcg/ml where normal growth was attalneda



Plant Extract :

Buffered Aqueous
pH 7.0

ve #9 se ve o

Ethyl Ether

Buffered Aqueous:

pH 9.0 :
Buffered Aqueous:

pH 4.0
Mineral Acid :
Controls :

Plant:

RESULTS OF THE DISC-PLATE ASSAY METHOD

TABLE #3La

Humulus americanus Nutt (Wild hop)

B. subtilis : M, pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: var. aureus : :
2L, hr 48 hr 2L hr L8 hr : 2 hr L8 hr 2L, hr L8 hr 2L hr 48 hr
S S : ¢a ¢ : 0 o : 0 o : s S
S s : ca ¢ : 0 o : 0 o : s S
¢31  c3 ¢ C26 26 i 0 o : 0 o : 0 0
c28 28 : 030 C30 : 0O o+ 0 o : cl2 cl2
22 c2 : 0 o :+ 0 o : 0 o : s 5
21 ¢ ¢ 0 o : 0 o : 0 o : s S
2, c2L i C22  C2 i 0 o : 0 o : s S
C2,  c2, o+ 2 C2A i 0 o : o0 o i s 3
20 €0 : ca ca : 0 o i 0 o+ s S
020 020 : ¢ ¢z : 0 o+ 0 o : s S
5 T 0 5+ 0 5 0 G i 0 0

Results with each extract were

0" denotes characteristic growth of organism.
“C* with arabic numerals denotes complete inhibi-

tion measured in mm.

obtained from duplicate plates.

5" denotes stimulation,

19



Plant Extract

Buffered Aqueous:
pH 7.0 :

e o8 os

Ethyl Ether

o o0 o

Buffered Aqueous
pH 9.0

Buffered Aqueous
pH 4.0

s o0 os 80 e e»

Mineral Acid

Controls :

RESULTS OF THE CYLINDER-PLATE ASSAY METHOD

TAELE #34b

Plant: Humulus americanus Nutt (Wild Hop)
B. subtilis : M. pyogenes : Ps. aeruginosa : I, coli :Myco. tuberculosis
: var, aureus : :

2, hr 48 hr 24 hr 48 hr ¢ 24 hr 48 hr 24 hr L8 hr 2L hr L8 hr
c18 C18 : Clé CLé : S S ; 0 0 ; C17 Cc17
C17 c17 : Clé Clé6 ; S S ; 0 0 i C16 C1é
c18 c18 ; Cli c11 ; 0 0 ; 0 0 ; c22 c22
C18 c18 ; C9 C9 ; 0 0 ; 0 0 ; C20 C20
9 c19 : b6 a6 i S s : 0 o i % o2
ce a8+ 6 cl6 i S s : o0 o+ o6 2%
C15 Cl5 ; C14 Cl4 ; S S ; 0 0 : cig €18
Clé Clé i Cl1 Ccl1 ; S S z 0 0 : C16 Cl6
c18 c18 ; C16 C16 : 3 5 : o) 0 : C20 €20
Cc17 Cc17 : cl2 Cl2 ; S S 0 0] ; C23 €23

0 AR 0 T 0_ 0___: 0 T 0 0

Results with

"Q" denotes characteristic growth of organism.
o with arabic numerals denotes complete inhibi-~

tion measured in mm,

each extract were

obtained. from duplicate plates.

St denotes stimulation.

c9



TABLE #34C

RESULTS OF THE AGAR~-STREAK METHOD

Plant: Humulus americanus Nutt (Wild Hop)
Extract in 3 E. coli : M. pyogenes : Myco. Smegmatis B. subtilis
mcg/ml media : : var. aureus : : ;

: A 48 72 - L8 T8 Uy A 48 72 g A L8 72

8000 : + * + 3 o hd gl SR " wi g " i "

: + + + ¢ - - - - - = . - - -

4000 2 + * * 8 s i il e i ” ; ” i i

: + + + : “ ol w g - » AR | o o -

1000 : + * + : b i/ i i B b ; " o b i

: + + + : - - - . - - - : - - ~

900 : + + " b P &1T8 T G . oy B R ATY X

: s + + : - & - e o - o . 5 - )

700 : - + Rl L ¥ i 4 ST W X

: & o + o s - s - - " . s - L

500 st + & & - = - ; - - & ; — e e

. a i+ % s - - s e & o . - . -

300 : + + Y - - o kS - A S AR v

. + + & . - 2 - - - - : — - -

100 SR A SR G L S -

: + + + . - - - - b + - - -

Control : + + + + + + f - + + y # * b

Results with each organism were obtained from duplicate plates.

U_1 denotes no growth of the organism.
ndn denotes slight growth of the organism.

e
.

e
-

¥+¥ denotes normal growth."
" denotes slightly less than normal

growth.,



TABLE #34d

RESULTS OF THE AGAR-STREAK METHOD

Plant: Humulus americanus Nutt (Wild Hop)

Extract in : Myco. avium s Myco. phlei : Myco. Ranae : Myvco. tuberculosis
mcg/ml media : 2L L8 72 s 24 L8 72 24 48 72« 24 L8 72
8000 s - - - . - - - . - - - - - -
4000 : - = == == - - - . = = -
1000 : - - - ; = - - '; - - - ; - - -
900 T S T SO S
700 : - - - ; - - - ; - - - ; - - -
500 : - - - ; - - - ; - - - ; - - -
300 N
: - - - - - - - + + . - - -
100 ‘ - + + s - - - . - + + . - - -
. - + + - - - - + + - — -
Control ; - + + H - + -+ ; - -+ + ; - EN +
Results of each extract were obtained from duplicate plates.
" denotes no growth of the organism. : "+ denotes normal growth.,

9
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Myco g lei aad cho° buburcu1051S‘Were totally 1nh101ted by all the d1~ -

L luulons used Mzco ranae antalned normal growth. with Lhe 300 mcg/ml di-

lutlon, These results are- shown in Table 34d°

35, Artemisia’ dracuncu101des Pursch
Each eytract was prepared from 20 grams of ground leaves, collected
one Week prev1ously, to Whlch 20 ml. of each solvent were addedo B. sub-
E}};g'was oomplenely 1nh1b1ued in both plabvs with the ether extract,
vand on one of the dUpllcaLe plates w1th the ba51c exmract M, pyogenes

varo,aureuS'was partially inhibited on one- of the dupliéate'plates with

the ether ektfact;'Mjcoa tuberculosis was‘complétely imhibited with the

- ether extract. The complete inhibition of Myco. tuberculosis was so pro-

nounéed'wiﬁh'the basic extfaqt, the acid extract, and tﬂé ﬁinérai acid
extract that no zoning codld be determined. The results9 Table 35&,7
show5ho inhibiﬁion or stimulabion of thelremaining organisms.

‘in theisecdndlassay of‘this plant the cylindér-plate method was
used. Tach extract was prepared from 20 grams of ground leaves, collected
- threé weeks prev1ously9 to whlch 20 ml of each solvent were added Comr
plete inhibition of Qo subtilis and M. QXOEenes var. aureus with the

ether and acid extracts was-. evidenced. Myco. tuberculosis was com-

. pletely inhibited by the ether and acid extracts in both plates, and
kwith-the mineral acid»and basic extracts on one of ﬁhezduplicate pléteéo

Stimplation{bf Myco, buberculosis with the agueous extract was observed.

VResultsj Table 35b; show neither‘inhibitory nor stimulatorydeffects ﬁith
“the femaining extracts., )

The agarfstreakbtechnic'was also used as a third»méans for the aéu
séy df.ﬁhis pldnto “AhAether extract of this plaﬁt was prepared from

285 grems of ground leaves to which 300 ml of ether were added. This



TABLE #35a
RESULTS OF THE DISC-PLATE ASSAY METHOD

Plant: Artemisia dracunculoides Pursch

Plant Extract : B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
: : var., aureus : :
: 2, hr 48 hr : 24, hr 48 hr 2L hr 48 hr ¢ 2L hr L8 hr : 24, hr 48 hr
Buffered Aqueous: 0 0 : 0 0] : 0 0 : 0 0 : 0 0
pH 7.0 : : : v : :
: 0 0 : 0 0 : 0 0 : 0 0 : 0 0
Ethyl Ether : Cl7 cl7 : P19 P19 : 0 0] : 0 0 : c25 C25
c18 cig 0 0 : 0 0 : 0 0 : c27 c27
Buffered Aqueous: 0 0 : 0 0 : 0 0 : 0 0 3 * %
pH 9.0 H : : : :
: cl1e c18 0 0 : 0 0 : 0 0 : * *
Buffered Aqueous; 0 0 ; 0 0 : 0 0 ; 0 0 ; * *
pH 4.0 : : : : :
: 0 0 : 0 0 : 0 0 : 0 0 : ¥* ¥
Mineral Acid : 0 0 : 0 0 : 0 0 : 0 0 ; * ¥
: 0 0 : 0 0 : 0 0 : 0 0 : * #*
Controls : 0 0 : 0 0 : 0 0 : 0 0 : 0 0

Results with each extract were obtained from duplicate plates.
"o" denotes characteristic growth of organism. : %" denotes complete inhibition of undetermined
"PY with arabic numerals denotes partial inhibi- diameter
tion meszsured in mm. "CM with arabic numerals denotes complete inhibi-gn
tion measured in mm,



Plant Extract

Buffered Aqueous
pH 7.0

e oo s

oo

Ethyl Ether

Buffered Aqueous
pH 9.0

®e 60 o0 06 0¢ e

Buffered Aqueous:
pH 4.0 :

Mineral Acid

ee o0 o0 o8

Controls

TABLE #35b

RESULTS OF THE CYLINDER-PLATE ASSAY METHOD -

Plant: Artemisia dracunculoides Pursch
B. subtilis : M. pyogenes : Ps. aeruginosa : E. coli :Myco. tuberculosis
¢ var. aureus : :

24 hr 48 hr 2L hr L8 hr : 24, hr L8 hr : 2L hr L8 hr 24 hr L8 hr
0 0 f 0 0 : 0 0 : 0 0 : S S
0 0 : 0 0 ; 0 0 ; 0 0 ; S S
20 20 : G5 5 : 0 0 i 0 0 : ciE ci8
C19 C19 : Cl13 C13 ; 0 0 ; 0 0 : €50 C50
0 0 i 0 0 ; 0 0 ; 0 0 : 0 0
0 o : o 0o : 9o o : 0 o : s cis
Clh Clh : C1z2 Clz2 ; 0 0 ; 0 0 : C20 C20
c20 €20 : cl1 Cl1 ; 0 0 ; 0 0 : C26 C26
0 0 : 0 0 ; 0 0 z 0 0 ; 0 0
©o o : o0 0o : 0 0 : 0O O : Cl Cl
0 0 ; 0 0 ; 0 0 : 0 0 ; 0 0

Results with
"O" denotes characteristic growth

each extract were
of the organism.

"C" with arabic numerals denotes complete inhibi-

tion measured in mm.,

obtained from duplicate plates,

o a0

S" denotes stimulation,

L9



extract was treated in a similar menner Lo that described above for

Hunulus americenus.. Dilutions of 500, 300, 100, 90; 70, 50, 30, and
10 mcg/ml were prepared. This method was epplied to myoobaéterium cul-

()

ctures only. Myco. btuberculosis snd Myco. smegmetis atbained normal

geowbh with the 60vmcg/ml dilution;,Myco,'avium showed normal growth
with t the 100 mcr/wl 5llut70Q, and Myco. ph lei ev1denced normal Wrout
-wiﬁh the JO MC5/ml 01lut10n,ﬂ Results are shown in Tuble 35cg L se-

cond assay using the seme mebhod of preporation, bubt using dilutions

<

from 600, mcg/ml to 10 mcg/ml was made. In these resulbs Myco. renae,

- Myco. tubﬁrculosisp and Myco. Ehlei atteined normal growth at 60 meg/ml,
‘and Myco. avium abbaine J normgl srowth at 40 meg/ml. These results are
tabulated in table 354, ihe duplicate assay showed s,m_Jar results with

Myco ‘ranae and Mvco tUbCPCUlOolSs wh11p JYpO avium attained normal

- growth ab SO‘me /ml and }Vco@ E hlei autalnea normal growth at 40 mcg/
. 'Two more asszys Were made using the same method and,preparatlon wioh the

exception that tap water was used‘wi*h one assay. The results with the.

jstllled waber preaned assay showr norims T growth of My'co° uuoerculosls

ax

Q.
1=
=

Q

(o]

avium at‘ZO mog/mlj‘of Myco. smegmatis, Myco. phl ei, and’Mycoo
ranae at Ao‘mc /mlb The results are shown in Table{SEe, The COutrél
dupllcaue get of platés shoﬁéd praétically'the same end~boints, Wit b
che uap~water prepared assay nowmal grownh of" alW the mycobaCue*1a cesued ;
wag aﬁt ined at 100 ch/ml Very similar end~points-were,shown‘in the
?dvolﬂcate olcbesc Those resuWGS are. shown 1n Tab1e )bf - As

was primarily interested'in the “esulcs of this plant on the acid-fast

bacteria, no- other organisms were used in this method .



TABLE #35¢

RESULIS OF THE AGAR-STREAK METHOD

"Plant: Artemisia dracunculoides Pursch

Ixtract in . :Myco.tuberculosis : lyco. avium : Myco. smegmetis ¥yco. phlei
mcz/ml media P24 L8 72 : 24 48 72 : 2L L8 72 3 2L L8 72
500 HER - - s - - - : - - - : - - -
300 HIE - - : - p z : - - - - - —
100 . + + - + s L + L - -
50 : o~ - i - + - - - -
- I I - t * : - 1 i : - - -
70 : - + O + + : - < + ¢ - + *
P F ¥ - + + : - T - - -
50 HEES + -+ : - + + : - + + : - -
- + + : - + + : - + + : - 3 z’
30 T - + + : - + + : - + + H -~ + +
I + + - + + : - + + - + +
10 t - + + : - + + : - + + : - + +
s - + + - + + - + + : - + +
Control T - + + : - + + : - + + : - + +

Results with each extract were obtained from duplicate plates.

"-# denotes no growth of the organism. : "+ denotes normal growth,
nEn denotes slight growth of the organism. : vg" denotes slightly less than normal

growth. .
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TABLE #35d

RESULTS OF THE AGAR~STREAK METHOD

Plant: Artemisia dracunculoides Pursch

Extract in : Myco. Ranae : Myco. tuberculosis : Myco. avium : co i

- : . S i : » : 4yCOo. : . phlei
meg/ml media 2L, L8 . R 2L 48 72 e L8 72 - L8 72
600 o o TR TR SR il Sk SRS -
400 S AR LT ST "SRR TR e "
200 $L g a Bl B R AT e Bk %
100 g B RE B AR SRR N e v
it i - . 4 B Ao & 8 Thod - -
g0 4 ‘i : o - b L + RO + +

A 4 R 3 o + g + + i

2 oy " s Y ” " R O TR F F
4 Ld +1 -+ . - -+ + : - b o F . i - -
40 ; - + #* e - -+ + ; - + - f - 4 &
: - - W e - + + . - -+ + : - + +
20 ; “ + + ; - + + ; - + + f - + +
. - + + » o s & . " e e 0 - & +
10 ; - + + - + + ; - + + f - o+ +
: e - e - + - s - * + d o & 9
Control ; * + i O il + * ; % + + » + +

Results with

each organism were obtained

from duplicate plates.

O



TABLE #35e

RESULIS OF THE AGAR-STREAK METHOD

Plant: Artemisia dracunculoides Pursch

Extract .Myco.tuberculosis: Myco. smegmatis : Myco. ranae : Myco. phlei : Myco. avium
in mcg/ml : : : : :
media T 24 48 72 + 2L L8 72+ 24 48 72:4 24 48 72 s 24 L8 72
400 T e S S
300 ; - - - - - -: - - - ; - - - = ~ -
200 . - - - - - - - - - - - - - - -
100 ; - - - - - - - - - ; - - - - - -
80 . - - _f - * i; - - - - - -2 - - -
: : + + " +1 + i + +
S S R S 25 S S S A,
L0 ; - z . _ + + 3 - + + .- 2 . - + +
. — + +. - < 4+ 2 — + ﬂ:: - E 4 i. - + +
20 : - + *: - * + - + + ; - + + ¢ - + +
: . + +: - + + 3 - + + 3 - + + 3 - + +
Control ; - + +: - + + - + + - + + 3 - + +

Results with each extreccu .-erc obtained from duplicate plates.
.4 denotes no growth of the organism, : "4+ denotes normal growth.
nin denotes slight growth of the organism. : " denotes slightly less than normal
growth.

.



TABLE #35f

RESULTS OF THE AGAR-STREAK METHOD

Plant: Artemisia dracunculoides Pursch
Extract in :Myco.buberculosis: Myco. smegmatis : Myco. ranae : Myco. phlei 2 Myco. avium
mcg/ml media 2 25 L8 72 .2iah L8 ol 2l L8 2 -z 2 L8 2 b 24 48 72
400 e - - = - - 3 - - * 3 - - -t - - ~
300 : - - - - e - - - - - - - -
: - x 2 2 - - - - - o g L - - - - x
200 s — }- f . — f :F : — f f b4 _— — — o _f f
E :- - S = - Y - - - T T - - 3 £
100 - +* TR S <+ b & : e T i " o+
R i 4 48 - + ot B 4 + - + TS R 4 +
80 3 e + N *+ + - + * 5 - + + : = + +
P - + + T - - + = + + - + e 3 e + -
60 $ - + PR - + @ = + + - + * 0 = * &
- + I + + 1 - “+ + - + + - - “+
40 3wy + + 3 - + + - - + - + + - - +
t e + + - + + o = + L S + + - + +
20 2w + + - + + o - -+ + - + + o= + +
: =~ -+ w3 - + L e + + - = wille e + +
Control 30 e + + - - + - - R + + - + +
Results with each extract were obtained from duplicate plates.
H_" denotes no growth of the organism. : "+" denotes normal growth.
"4 denotes slight growth of the 6rganism. : ":" denotes slightly less than normal

growth

(A4



_DISCUSSION,. . . o -

As defined by Waksman (1948) "An antibiotic or an antibiotic subst—
ance is & substance produced by microorganisms, which has the capacity of
»inhibiting the grthh and-éven of‘destroying othervmi0roorganiSms;“7 This

'defi tion states that an anulblotlc musb be a product exc]us ively of m1~_

croorﬁanisms, from,which,it mey be inferred.that antibiotic~like substf
fances produced by macroor@anlomé are not 0 éé cénsideréd’arﬁibiptics but
mvst be leen other deulgnatlonso 'Howeverp.in ; personél communication
to irving and Herrick'(1049)2 wéksman-mbdified thisbstaﬁeﬁghf‘as follows:
BAn antibioﬁic(is auchemicalvsﬁbstange produced by>miéroofganiSms;andr
otherjliving systems which has‘thé capacity to inhibit the gPOW£h of bac—
_teria;andiother miérborganisms,and'even of destroying them."” This suffi-
ciently broadens the definition %o include the higher plants. iﬁ_séemsf'
appropriate to include the définition—pf an antibiotic as giveﬁ by?Béne-
dict and Laﬂglyke (19&7}; ¥An antibiotic>is a:chemical com§oﬁnd~deriﬁed:_'
from or produCéd by living organismssiwhich is capabléglin smali concen—
tration,.pf inhibitiﬁg the lifé proéessesAbf miorobrganisms.” It willi
be noted in uhls defﬂnltlon that a relau1Ve cualelcanlon.Bo the concer—
tration is added.  The. labter defwnlulon is the one used in thls bheSlS.
The first observationvof_antibiotic actibn can be traced to ﬁhe-
©year 1876 when Tyndall, as stated bj’florey et al (3949 deécriﬁe& the
antagonistic action of a spéeieS»of penicillium upon a bacte?iumm Appar-
gntlyﬁ he faileditd recognize bne 51gii cence of this pheﬁdmenon; fThe-'
.antagouistic‘effects of one orgenism upon aﬂoiher was f1r3L scwentilically
démonsttated‘by Pasteur and Jouberﬁ in 877 whlle experimenting with the

anthrax bacilluvs. Within the next thirty years considerab e literature'

accumulated in regard 1o the use of sever tlbaCLPrlal uUOSb&DCGS as -
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possibleﬂtherapeutic.agentsg such as pjocyanase which was obtained from(‘
cultures of Ps erug:mosa° For the ‘0110w1ng uwenty«flve years coatrl— :
butions, occordlng to Florey et al (1949), were made to the field of an~
tibiotics with the deVelopmenu of assay methods; but it was not until ' ‘
therre—disoovéry of.penbillin during the lastAdecade and the demonstra- -
tion of its effectiveness as a chemotherapeutic agent thatAantibiotics
aitaihed the prominent place they now hold°

In recent years geveral surveys have been made of potential antibio-
ti§~prodﬁcing plants; among the mbre extensive investigations are those |
of Osborn in England (lQh),, Sanders, Wéatherwax, andecClung.in Indiéna
(1945); Atkinson and Rainsford in Australia €1946) 3 Carlson'gg gl in
southern Oregon (1946}; and Hayes in‘Ohid (1947.) Some of the noncrystal-

line antibiotics isolated from higher planté include Puchiin, a milky li-

guid obtained from crushed Eleocharis tuberosa by Chin et al (1945),
which is active against M. pyo g nes var. aurvus E. coli, and A. aerogenes".ﬁ
in the cyllnder—plaue method Rao et al (1946) extractud otefyospefmln

from the root of the Indlan plant, Jorlnga pterygosperma,.

 Several antibiotics from higher plants have been crystallized and,
- in some instances, identified. Crepin, a crystalline extract from Cres-

pis taraxacifolia, was reported by Héatly (1944} to be most active against

gram positive bacteria but it was too toxic for in vivo experiments. Ca-
vallito et al(1945) isolated two crystalline antibiotics from another of

the Compositae, namely Arctium minus. The antibacterial principle of Al-

lium sativum, Cavallito et al (1944), has been found to be equally active

toward gram-positive and gram negative bacteria.
Many workers have given their attention to plants of reputed medici-

nal value. Zangin et al (1945} undertook an investigation of 47 ancient
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drugs used by the Chinese for the past 4,000 years; Lucas and Lewis (1944)
assayed certain plants primarily because of their méntion'as folk feme—
dies; Guerra et al (1946) carried out a survey of 1l plants deécribed in

Aztec manuscripts and herbals. This latter work revealed an extract of

Loesalia coccinea known as-cuauchile or huitzitziloxochitl that was very

active against a strain ef 3tr. haemolybicus but not against<ﬂ..nzogenes
var. aureus. -Additional research reported in the literature will be men-—
tionéd further only if it is yrelevanta to this iﬁvesﬁigaﬁioho‘

As a result of the more 1nten51ve studles of plants it seems pos~

31ble that a postulaue could be formed thab a 51m11ar1by ex1sts betweenvtliv

genera of certain members of the famll;es_ln the possession of active
principles. Osborn (1943) noted that members of the families of Lilaceaé

and Ranuculaceae possessed similar antibacterial activity° The pr1n01pal

work on the labter has been done with the genera, Anemone and uanunculus

(buttercup), whose antibiotic principles appear to-be identical° Carl-
son and Douglés~(l9h7) worked With7the;but£eréup obtéined from a semi-
arid regioﬁ in Southeastern Oregon; later'Wbrk by:these infestigators in-
dicated that saline extracts inhibited both gram pﬁsitive‘and grém.néga—
tive bacteria, fungi and certainvnonépathogenic protozoao The vabbrS'éf—
this plant were also found to be bacteriostatic and bacﬁéricidal in vitro,
toxic but not.leﬁhal in vivo., The Compositae has proved to be anotﬁer
fertile éoﬁrce of antibiotic principlés; crépin,'mentionéd abéve, and the

two antibiotics from Arctium minus serve to illustrate this association.

A correlation between closely relateéed genera was noted in three instances

within this survey. The activity of Gossipium thurberi and Gossipium -

hlrutus showed very close correlatlon,'01r51um Wheelerl and Cirium ariz-

onicum were slmllar as were, Haplooappus fructlcosus and Haplopappus lari- -
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cifolius.

| - It is a well estéblished‘fact that soil and soil factors effect the
basic chemiéal'conStituentéiof,the plant; For insbance the use of Sudan
gréss in the Southwast for fodder is. considered a safe praétice; however,
in the mid&ié west the use of this plant isrvery dangerous'because of the
preéence of 2, pru351c 801d component highly poisonous to stock The
marihuana planu grown in the valley and lowlands of the Border States ex—'”
hlblus strong narcotic propertles whlle uhe same sneC1es faﬁnd _Browing

at elevatlons over 6 OOO Leet has lost this property.w The common<Amar~

'anuhus palmerl becomes hlghLy tox1c to rumlnents when its nltrate con~—

tent exoedes 2 per cent, yez ‘within a Lwenty mile radlus of fucson, Arl—'
Zona, one can find this plant varying in nitrate content from zero to 20
per cent depending upon the soil anﬁ soil fécﬁorso*% There is apéther '
factor, seldom considered, which influences plant components, namely,
the’éeblogical §eri§drtO'thch the'surfacé~soil owes its origin. Tre-
lease and Beath (19A9§ in a- CQUyL@h“ﬂSlve treatise concernlng the cause
3ana orlgln of selenium p01son1ng brlngs out the 1nteresb1ng correlatlon
between the geologlcal period of the top stratum and the selenlum con-
tent in plants. vWiﬂh the‘abové'cbnsiderétions in mind it is possibie
that the type of soil, soil,fac£qrs; and séil origin of the sgmi-arid
region oﬁ the Southwest.might influence thé preseﬁee of absence of anti-
bacterial substangeg in the-indigénoué planﬁé;
’1.In'réséarch'on»antibidtics,;,ﬁhe ﬁajéfi@y of workers have employed '

methods identical or similar to that of the cylinder-plate technic used

*Dr. H. L. ‘Shantz, personal communi.cation.
. %¥Dr. Bartley Cardon, personal communication. -
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in these studies., However, in‘an effort to examine as many plants as
possible in a limited time, it was found that the disc-plate technic‘acw
celerated the screening procedures. This method has been tﬁoroughly ex~—
amined by Vincent and;Vincent'(19haz?ioo et al (1945}, Sherwdod and de
.Beer (1945), aﬁd others who found that in ﬁany ways the use of the disc-
plate was noﬂ'ohly quicker and.less tediousg'but in many casesvsupérior
to the cylinder plate assayoi As loﬁg as the extracts were soluble and
more or less‘free ofvcbntamihatihg organisms, %he disc~plate methbd is
'cabable of a high degree of accuracy; furthmrmoreg ths technic will per-
mit of higher concenbratlons of organic solvean in. the aqueous.solublons
DO be bested than are p0581b1e with other methods In order to eliminate
the p0551b111uy of contamlnablng bacterla or molds which might result in ;
false observations, the cyllnder~plate prqcedure was emplqyed as a second
step.in three of these assays. The‘uhiqué~advantagé of the lgtter'methéd =
 9vér thatAof thé’disc—blaﬁe~is that the li@uid to be tested need not be
“”‘.Stefile5 bééause ﬁos%:bacﬁefia ﬁresentfwill be confinéd to the ihside‘of
:'che oyllnders | | | - | |
Haksman and Rellly (1947) preferred an. agar-streak method for ob-
téining the. potency of an antibiotic because they felt that the results
¢oula be read with gréater'accﬁraéyo For fhe research re?drted hefeing
it proved‘to be superior to the dilution méthod éommqnly»uééd by ﬁéﬁy
investigators. Huddleson et‘al (1944,) studied the juicés'of plants
agalnst M. ongcnes var. aureus, Br. abortus, and E. coli; Osborn(l?AB) em~
| ployed aqueous extracts agalnst M. pyogenes var. aureus, and Eo coli.
The work of Atterbury (19A9) who used aqueous, ether, aclq, ba31c, and

mlneral a01d extracts agalnst B. subtllls, M, Qyog@nes var° aureus, H.

¢oli, Ps. aeruginosa, N. cabarrhalis, and Stro faecalls Lancefield Q.
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répresents an attempt to iﬁcludé a broader bacterial spécfrum and a var-
iety ofyexﬁracted chemical componentsci In thisvfhesis, while the choice
of organisms and extracts followed basically tﬁe procedure as followéd

by Atterbury (1949}, slight modifications were made such as the inclusibn

of Myco. tuberculosis as a test organism, and the omission of N. catarr-

hales and Str. faecalis. The Myco. btuberculosis was added because of its

peculiar properties as an acid fast organism and ﬁhe present necessity

of édeQuaﬁe treatment éf tuberculosis° Contrary to the procedure of
V.Atterbury who treated the maéergted plant with distilled water before

the addition of the solvent,:it‘was.thought that sufficienﬁ breakdown’

of the plént cells could be'acéomplished by tﬂé solvents>alone without
risking the.ina¢tivation of an active substance or substénces by. the dis-
tilled water. |

Over 50 per cent of the plants tested in this research were chosen

because of their medicinal history; among these Malva parviflora and Ru~

mex hymenosepslus are mentioned by Curtin (1947) as plants that are

highly valued by many of the native peopleé'of the Southwest. Others

were selected for various reasons; i.e., Abriplex canescens, for its

allergenic qualities, Dabura meteloides because of its inboxicant value, -

- and Humulus americanus because of its close generic relationship to Hu-

mulus lupulus, the source of lupelon.

The results of this investigation, for the most part, confirm those

of Atberbury (1949). The differences that occurred with Solanium elac-

aginfoliumsiProsopis Juliflora, and Euphorbis albomarginata could probably.

be atfributed to the fact that different parﬁs,of'the plént were tested
as well as seasonal difference in the collection of the plants. That

different drgans of the same plant may haﬁe different'chemical properties
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is demonstrated by the Work of Ivanovics and Horvath (1947} who extracted
a substance from the seeds of the radish which was lacking in the roots
and leaves, and of Osborn (1943) who found>inhibitony substances against

certain bacteria in the seeds of Brassica oleracea and in the bark of

Magnolia acuminate but not in other parts of the same plants.

Several Qbservations recorded by other investigators in their stu-
dies on antibiotics have been observed in the present assay of plants.

. Haploppapus laricifolius. exhibited partial inhibition beyond the com—'

”'piéte‘inhibition-zone“ ‘Pratt and Dufrenoy (1949) have‘expléined ﬁhis as
béing:péssibiy‘the resﬁlt_of the féllowing: first, the’nUmbér of organ-
isms présent in.the seeded plate wereaéf such magnitude that ﬁhe anti-
biotic failed to completely inhibit them in its more dilute concentra-
tions; seconds susceptlbllltles of the strain of organism used varled
and third, weaker concentration of the diffused extract failed to kill
the bacteria. Another common occurrence was observed in the’assay of’

Oenothero hookeri in thab stimulation'ﬁas noted on the periphery of the

inhibitidn zone. Possibly the concenﬁraﬁibn‘of the antibiotic substance
at the peripherf of the inhibitory zone was such that it spéeded up the
metabolic processeé without irrevérsibly shifting them outbof balance.,
Ihténse and characteristic pigméntation.of Ps. geruginoss was evident
with each inhibiting extract of this same plent.: Tt is 'fegreta}ble that
further work on this plant was prohibited because of lack of specimeﬁs
available at thertime of the assay. |

In the review of litersture, Florey et al (1949), Irving and Herrick
(1949), there are fewer‘aﬁtibacterial éubstances active'agaiﬁSt the granf
-ﬂegative than against ﬁhe gram positive oréanisms° 'Thug the wide spec—K

trum of Oenothero hookeri whlch shows a0u1v1uy agalqst not, only bhe gram
Univ. of Angn@ Labg@ry
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egative and grum.pooltlve organisms but against the mvcobﬂcterlum as
well, warrants further investigation of this species. Anobber plamt

which showed marked activity against the gram negative bacteria was

- Buphorbia albomarginata. The stability of the'principle,jor principles,
of the latter plant was also of ihterest because although the specimen-
had been held in a desiccatéd state for 6ver-eighteen months the resu lts :
'snOW'a remarkably close correlatlon with uhose of Atterbury (1949) w1th
thls same plant. 'The remarkable act1v1ty of the crude enher exbracb of

Humulus americanus is 1ntere8b1ng in view of Balle et al (1949)’5 work

1

with a related species and should be further :anestlg:ﬂ;ea.° This crude

ether extract showed inhibition of Myco.tuberculosis with less than 100
mcg/ml amouﬁts, It must be stressed that at érésent there is nd'wéy'of

knowing just how much of the soluble crude extract is active; a purified

extract from Humulus lupulus isolatea by Sallé et al (19&9) Was active
;agaihst %ﬁe mﬁcébactéria iﬁ 25:mcg/ﬁl;amount§.

.nccordlng to Atklnson and Ralnsford (1946), in view of the w1despread'
1nc1dence of- tubercu1051s in the world today and the need for effectlve
weapons against it, any plant extract whlch shows 1nh1b1tory action
‘.againét the mycobactéria is worthy of further_in&estigation regardlesé

of its total spectrum, The work with Artemisia dracunculoides was car—

ried out with this in mind. - The initial magnitude of the inhibitory

zones on Myco. tuberculosis Sﬂimulated further study of this planto' Fi-

hal results from the agaféstreak method using a crude ethéf extract, -

‘dlcaied a potency of approximstely 30 mcg/ml of the medlum which 1nh1b1ted S

the growth of five spe01es of mycobacterla, namely M.yco° ranae,Mycoq

phlel M‘yco° smegmatls9 and. Mycoo tubercu1031sa

In view of the facL that of 35 plancs 1nvest1ganed 19 showed in-
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hibitory'actioh against the bacterié~uSed, thére'appears to be justifi-
cation’for a cbnfihuation_éf the search;infthe Southwest for'the.pfef>

_sence of_antibigticsmffomfthe:higher plants.
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SUMMARY

This survey ihvoived anuinvestigation,of thirty-five plants in
Sbﬁthefn‘Arizdna for antibiotic substances.

Three procedures werevemployed:' The disc;plate method for fapid'
survey; the'cylinder—plate method £q’Verify the former if appre- - -
ciable activity'wés evident; and the.agar;streak méthod for an
estlmatlon of potencyc

Flve extracts’ were prepared from each plant: An agueous extraét
buffered at pH 7°O; an.aqueous extract buffered at;pH‘A,O; aﬁ‘aqf

weous extract buffered abt pPH 9.0; an ethyl ether extract; and a

weak solution of a strong mineral acid buffe;ed at~pH 7.0

Routinely bthe constituents present in each extract were tested

féfﬁaﬁtibiotib‘activity against five organisms: B°*subtilisp
#102; M. Eyogenes var. aureus, #6538; E. coll, j6790 Ps, aeru—

1nosa, #973 and Myco. tuberculos:Ls9 #6017,

In. the agar-streak method the crude exuract was tested for po-~

Dency,of act1v1tyvaga1n5u flve organlsms: u;[co° Lubercu1081sg

#6073 Myco. ranae#110; qzco hlei, ?Sb)g Mﬁyco° smegmabls9 #2178
and Myco. avium, #4269.

Appfoxiﬁaﬁely SA‘per'cent of the*plants assayed shdwéd some anti;:”

biotic activity.
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