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-%BSTR.iCT.-Fifty-foUr species of plants from 36 genera and 21 families were 
collected in the  mountains and high plains of northern Colorado. Extracts Fpre 
tested for alkaloids, cytotoxicity, anti tumor activity and IP toxicity in mice. .4 
few were tested for insect a t t rac tan t  or deterrent properties. .4lkaloids were found 
in 23 species, 15 showed cytotoxicity, and 17 exhibited IP  toxicity. Four extracts 
showed insect deterrent properties, and three proved t o  be a t t rac tan t .  S o n e  of the  
extracts showed useful anti tumor activity.  High alkaloid content and/or activity 
in several of the  screens can be used to  identify species and genera worthy of detailed 
phytochemical investigation. 

In the month3 of June and July, plant gron-th in the subalpine areas of the 
Rocky Mountains is almost tropical in diversity of species. Snow melt gives rise 
to  a rapid development of annual plants whose luxurious growth is contrasted 
with plants of the higher alpine region. The latter remain generally small and 
stunted. The subalpine area is, therefore, a place for easy collection of numerous 
species for our program in discovery of new alkaloids and other physiologically 
active compounds. 

RESULTS A S D  DISCUSSION 
Table 1 gives the results of our plant extract screens which included tests 

for alkaloids, cytotoxicity, antitumor activity, lethality in mice by intraperitoneal 
injection, and insect feedant studies. 

TABLE 1. Phytochemical screening results on Rocky Mountain plants.a 

-4STERhCEhE 
Chrysothaninus r i s c ido jorus  (Hook.) X u t t . ,  
H a p l o p a p p u s  arnerioides ( S u t t . )  Gray .  . . .  
Senecio d imorphophyl lus  Greene . . . . . . . . . . .  
Senecio hydrophyllzts S u t  t . . . . . . . . . . . . . .  

il rabis holbeli i  Hornem.. . . . . . . . . . . . . . . . .  
Cardnrnine cordifolia .4. GraJ-. . . . . . . . . . . .  
Tha lasp i  wiontnnum L . .  . . . . . . . . . . . . .  

BRSSSIC-4CEAE 

BORAGIShCEA4E 
Cryptantha  rzrgatn (Porter)  Payson 
Jlertensia c i l ia te  (James) G .  Don 

CA4RTOPHTLLA4CEA4E 
Cerns t ium artsense L.. . . . . . . . . . . . . . . . . . .  

Phvsar i e  r3italifera R r d b . .  . . . . . . . . . . . . . . . .  
CRUCIFERAE 

Sedunt rhodanfhunz A. Gray 

Frasern speciosa Griseb. 

Phacel in  serzcea (Graham) Gray  

GESTIA4SA4CE.4E 

HTDROPHTLLACEAiE  

IRIDACE,IE 
I r i s  niissouriensis S u t t .  

LEGLXIKOS.4E 
T h e r m o p s i s  niontuna S u t t .  ex T. 6: G . ,  . . . .  

Al l iun i  brecistylztm A. Wats. .  . . . . . . . . . . . .  
Ery thron ium grendi jorunt  Persh . .  . . . . . . .  
Zigadenus  penicit latus ( S u t t . )  S .  W a t t s . .  . .  
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TamE 1. Continued 

I I I 

Eriogoniini  f l a i ~ i i i n  S u t t  . . . . . . . . . . . . . . . . . . .  
Er iogonum inj'Zntunz Torr. & Frem. .  . . . . . . . .  
Eriogonunz nrcuntitni Greene . . . . . . . . . . . . . . . .  

graplialoides . . . . . . . . . . . . . . . . . . . . . .  
Eriogonzini pnzicij'Zoriiii Pursh. var.  

1 -4lkaloidsb 

0 + 
0 

0 

Cytotox- Tosicityd 
Icltyc i 

Castil leja riiesifolia Rydb +++ 
Pediczilnris bracteosa Benth. var .  

Pediculnr is  creiiulata Benth.. + 
Pedicztlaris groeiilniidica Retz . .  + 
Pedicit lnris raceniosn Dougl. e s  Hook.. . . . . .  0 

. . . . . . . . . . . . . . .  Castil leja sulphurea Rydb. ,  ' 0 

. . . . . . . . . . . . . . . . . . . . .  paysonin  Pennel. ~ ++ 
. . . . . . . . . . . . . . .  

. . . . . . . . . . .  
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O~ O 
Mentze lza  decapetala (Pursh.) Urb. & Gilg 1 
Habeiznrzn dzlata (Persh.) Hook. 0 

~ +: i 30 

ORCHIDSCEAE 

OSAGRACEAE 
Ebi lobiuai  nneustzfolziiiii L 

Pens ten ton  e i rens  Pennel . . . . . . . . . . . . . . . . . .  0 1  
Penstenioiz ruhippleanits A. G r a y . .  . . . . . . . . . .  ++ ~ 0 

. . . . . . . . . . .  0 T'eronica wormskjo ld i i  R .  & S . .  
i + I  - 

E>zlobzuni ho;nen;nnzi Rchb. 0 1 59 
P O L E l I O S I  ACEAE 

0 
0 0 

Gi l in  aggregnta (Pursh.) Spreng..  . . . . . . . . . .  ~ 

P M O S  tnit l t i f lore A .  Se l s . .  . . . . . . . . . . . . .  i 

. . .  
ROSACEAE 

Potent i l la  dicersifolia Lehm..  . . . . . . . . . . . .  
Poteiztilla j5ssa S u t t . .  . . . . . . . . . . . . . . . . . . . . .  
Potent i l la  f r i ~ t i c o s a  L..  . . . . . . . . . . . . . . . . . . . . .  
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Antitumor testing (PS screen) gave no results which reached the active level 
( T I C  125) and, hence, these results are omitted from the Table. The first PS 
screen on an Eriogotium campaiiulatum extract gave a T / C  of 132 a t  0.78 mg/kg, 
but retesting did not confirm this and gave a maximum of T / C  118 a t  6.25 mg, kg. 
Testing a t  higher doses n-as hampered by extreme IP toxicity. Since E .  campaim- 
latum extracts were effectively cytotoxic and contained alkaloids, the genus 
Eriogoizum appears a good candidate for further studies. 

9 remarkably large percentage of plants proved alkaloid positive (23 of 54 
tested species). Hamon and co-workers recently (1) tested 53 species of plants 
from the South Saskatchenan river area and found only seven positives. Our 
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sample included significant numbers of positive species from the Polygonaceae. 
Ranunculaceae, and Scrophulariaceae, none of which were represented in the 
Hanion sample. The Hanion sample also included relatively large numbers of 
Cruciferae and Legominosae genera; most of n-hich proved negative. -1s far as 
we are an-are, only Thermopsis moiitaiia and Zygatleiiiis pai i ic i i lat i is  were previously 
knon-n to contain alkaloids. 

Our current n-ork is focussing on  Eriogo~iiinz and Casf i l le ja  species ( 3 )  and 
Trollizis lax i i s .  The data of Table 1 should provide leads for others interested 
in ph\-tochemical studies. 

E S P E I I I J I E S T - I L  
PL-XST iI.kTERI.%Ls.-Plants were identified by Dr .  Dieter H .  ITilkiii of the  Ilepartment of 

Botany and Plant Pathology, Colorado Sta te  University (CSU \.oucher specimens were 
deposited in the Colorado Sta te  L-niversity herbarium and Tvere eyed to  collection numbers 
of F. R .  Sterniitz and T. I?. duess ( 3 ; .  In  general, the  dried, \\-hole, above-ground plant was  
used. 

EXTI:.%CT PmP.Ii:.iTros.-The dried, ground plant material 1300 g. )  was estracted iPoshlet1 
with hesane and then methanol or ethanol. The alcoholic solutions were evaporated t o  a 
paste and tested directl>- and 'o r  partitioned between chloroform and water prior t o  testing 
of the  chloroform soluble portion 1 3 ) .  For most of the alkaloid tests,  the alcohol extract was 
dissolved in butanol-benzene (1:l j  and estracted with dil H?SOi. The acid layer m-as made 
basic n-ith SH;OH and estracted with chloroform, and the chloroform residue a a s  tested b>- 
tlc on Si gel n-ith iodoplatinate visualizing reagent. 

BIo.Xjs.~rs.-Estracts n-ere tested for cytotosicir!- and antitumor activity by contractors 
for the  Sa t iona l  Cancer Insti tute 14). Cytotoxicit>- was measured iii i i!ro against human 
nasopharyns carcinoma iKB 1 and antitumor activity against murine lymphocytic leukemia 
(P385) iii ;.k,o in mice ( 5 ) .  The P38S (PSI test involved injection of sis infected mice a t  three 
different doses. Lethalit?. was reported as deaths occurring prior to  the standard dea,th time 
due to  the murine leukemia. Insect feedant effects were measured by ,John L.  Capinera of 
the  Colorado Sta te  University Department of Zoology and Entomology according t o  a pub- 
lished (6 I procedure. 
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