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Abstract-The literature relatmg to chemical, blochenucal and blologlcal aspects of the steroidal glycoalkalold, 
z-tomatme, is renewed The alkaloid, which can be used as a startmg compound for the synthesis of steroldal 
hormones, 1s toxic to a wide range of hvmg organisms The slgmficance of tomatme to plants which elaborate 
it 1s dlscussed and some possible uses of the compound are mentioned 

INTRODUCTION 

IT HAS been recognized for a number of years that the susceptlblhty of tomato plants to 
wilt caused by the fungus Fusarmm oxyspovum f lycoperszcl varies with the variety One 
possible reason 1s that different varieties produce different amounts of a compound(s) 
which 1s able to mhlblt the growth of the fungus Experiments conducted by Fisher’ and 
later by Gottheb2 to test this hypothesis revealed that expressed Juice from tomato plants 
did, m fact, mhlblt the in uztro growth of F oxysporum f lycoperslcl and further, that the 
degree of mhlbltlon was proportional to the wilt resistance of the varieties tested Using 
a wilt resistant variety of tomato, Irvmg et al 3 confirmed this funglstatlc property of 
expressed Juice, established that the mhlbltlon was of a chemical nature and proposed that 
the active prmclple be called “lycoperslcm” A year later (1946), however, the same authors 
suggested4 renammg the active prmclple “tomatm” since “lycoperslcm” had already been 
used5 as a synonym of lycopene Leaves of Lycoperslcon punpmell~folzurn were found to 
be a rich source of tomatm,6 and from this material Fontaine et al (1948)’ first isolated 
and crystallized the fungistatic agent The purified mhlbltor was called “tomatme” to dls- 
tmgulsh it from crude or partially-purified “tomatm” 

STRUCTURE AND CHEMISTRY 

The first chermcal studies of tomatme were conducted by Fontaine et al ’ who suggested 
the compound to be a “glycosldal alkaloid” conslstmg of an aglycone moiety, tomatldme, 
and a tetrasaccharlde moiety 

’ FISHER, P L (1935) Maryland Agr Expt Sta Bul 374 
’ GORLIEB, D (1943) Phytopathology 33, 1111 
3 IRVING, G W, FONTAINE, T D and DOOLITTLE, S P (1945) Scrence 102,9 
4 IRMNG, G W, FONTAINE, T D and DOOLITTLE, S P (1946) J Bacterd 52,601 
5 DUGGAR, B M (1913) Wash Uinzv Stud 1, 22 
6 FONTAINE, T D , IRVING, G W and DOOLITTLE, S P (1947) Arch Bmchem 12,395 
’ FONTAINE, T D , IRVING, G W , MA, R M , POOLE, J B and DOOLITTLE, S P (1948) Arch Bzochem 18,467 

9 



IO J G Rormrc k 

Emp1rlcdl form&e for tomatme and tomat1dme hnve been cakuldted as C,,,H,,NO,, 
and C,,H,,N02 respectlvelq * 9 IR spectroscopy and other studies have Indicated that 
tomdtidinc 1s a steroidal secondary nmmc with a 3P-hydroxyl group8 lo and ldcklng dou- 
ble bonds ’ ’ The steroid nature of the dglycone has been confirmed by degrdddtion to 3/I- 
ncetox y-5x-pregn- 1 6-en-20-one9 ’ ’ I 3 dnd by partial synthesis from the steroidal sapo- 
genin neotigogenin ” The nbsolute configuration of tomdtidine hds been eluctdated with 
the a1d of techniques such n$ NMR spectroscopy,‘i ” X-my dlffractlon ‘- I8 MS,‘” ORD 
and c1rcuLtr dlchlolsln “’ ” Tomdtldlne (3) ([25S]-Sr-22/1~-sp~rosolai~-~~~-ol) 15 d denva- 
t1\c of the C?_ sterolddl hqdrocdrbon cholestdne (I) dnd posuc%e\ d hetcrocycllc bds1c 
img system chdrdctenutlc of the spir osoldnes (2) l3 

~-;:-.-il’~-:“‘: 

H (1 I Ii (3) 
D-gal 0’ 

D-xyl D-glu 04 

CH;?OH 
3 tOH 

“O~~y./“~o~~[~-l,H 

bH 

(4) o;--hb--v;y Ho 

D-glu 

The tetrasaccharlde moiety (b-lycotetraose) consists of two molecules of glucose dnd one 
each of galnctose and xylose ” ” The four monosaccharides folm <I brclnched struc- 
ture’O ” ” which 1s attnched at the C-3 position of the aglycone ‘3 /i’-Lycotctraose (4) ha\ 
been accurdtel) characterized as 0-/i’-I>-glucopyrdnosyl-( 1 --f 2 glu)-0-p-v-xylopyi dnosyl- 
(1 -+ 3 glu)-0-P-u-glucopyrdnosyl-( 1 + 4 gal)-/I-I,-galactopyrdnose 

Pdrt1nl hydrolysis of tomatlnc yields forms with modified \ugdr molrtre< ” !t hns been 



The steroldal glycoalkalold x-tomatme 11 

proposedz6 that the form whose sugar moiety IS the tetrasaccharlde be called a-tomatme 
and that those forms lackmg xylose, lackmg one glucose, and lackmg xylose and one glu- 
cose be called PI-, fiZ- and y-tomatme respectively According to this nomenclature, PI- 
tomatme has been isolated from certain varieties and mutants of Lycoperszcon esculen- 
tum27S28 and L pwnpznellzfolwn27 (see Table 2) However, Schrelberz3 IS of the opmlon 
that such glycosldes are probably either products of enzyme hydrolysis durmg extraction, 
or natural intermediates m the biosynthesis and/or degradation of sr-tomatme Some 
physical constants of a-tomatme and its hydrolysis products are shown m Table 1 

TABLE 1 PHYSICAL CONSTANTS OF s(-TOMATN AND ITS HYDROLYSIS PRODCWS 

Compound Formula M P (“) [a]o (solvent) 
Spectroscopic 

data Ref 

/-Tom&me C,,H,,N% 260-265 (dec ) 

b,-Tomatme C,,H,,NO,, H,O Amorphous 
265-270 (dec ) 

Tomatidme C,,H,,N% 210 
209-210 
205-207 
205-206 
203-208 

-29 5” (pyrldme) 

-25”, -28” (pyndme) 
-23 5” (pyndme) 

+ 6 5” (CHCl,) 
+ 5 6” (CH,OH) 
+ 5” (CH,OH) 
+ 7 6” (CHCl,) 
+ 8” (CHCI,) 
+ 25” (pyn&ne) 

185 

26 
28 

186 
187 
144 
30 

IR 188 
189 

IR 8, 190 
ORD 191 
NMR 15 

MS 192, 193 
PK, 194 

Tomatldme has been partially synthesized from neotlgogemn (5)14 and totally synthe- 
sized from simple total synthetically available pregnane derivatives The latter was 
achieved by chermcal transformations of the acetyl derivative of allopregnenolone (6) ,29,30 
by cychzatlon of the N-chloro derivative of 22,26-epnnmo-Sc+cholestane-3fi,16fl-dlol ,31 
and by cychzatlon of the N-mtroso derivative of the latter, after irradiation with UV 
hght 32,33 

..:i;.-F:&@+ 

i I? 

(6) (7) (8) 

l’ SCHREIBER K HAMMER U HOF U ITHAL E and RUDOLPH, W (1961) Tiyunqsher Deut Akad Landw ts- 

” SCHREIBER, K (1963) Kulturpjanze 11, 502 
l9 SCZHREIBER, K and ADAM, G (1960) Tetrahedron Lettrrs 5 
” SCHREIBER, K and AVAM G (1963) Ann 666, 155 
31 SCHREIBER, K and AUAM G (1961) E\/wlrrltra 17, 13 
j2 ADAM, G and SCHREIBER, K (1965) Expmentm 21,471 
33 ADAM, G and SCHREIBER, K (1966) Tetrahedron 22,358l 
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Degrdddtlon of tomatldme to 3/1-Ctcetoxy-.5r-pregn-16-en-20-one (6) was first reported 
bj S‘lto et ul 9 I2 Smce then other worker\” ” ” hdw carried out this degradation m 
come cCtses using slightly dlffcrent methods The 20-ouo-pregndne has also been sqnthe- 
wed bq direct degr‘idatlon of V-nltrocododecaatet~ltom,~tlnc ” Reduction of tomdtldme 
to dlhydrotomdtldmc A and R (7 ,~nd 8)” dnd [iv 11 l,&ttlon of the ,\-chlo~o deri>dtlwc 
of the\e compounds yields 2O-chloro-5r-plegnane-3~,16/5-dlol (9).33 ” 

Ncotlgogemn ,md the &tone of tlgogenln (10) hdve been sqnthewed from \ -mtrosoto- 
mCtttdlne” ,md 0 ‘C-dl‘~cct~Itom,rtldlnc’ ’ I c\pcct~velq C’onvc~ slon oi tonwtldme and cer- 
t,un derlvCitl\c$ (L g dlh\drotonl‘~tldlne A) to the \tel o~d,~l ,~lh~llo~d dcmlwdlne (1 I) hns 

H 

Little uork hd5 been done on the mlcrobldl trcmsfolmatlon of tomntlne and its denva- 
tlves Dehqdrogenatlon of tomdtidtne by IVOW rflc~ I cw ~ctll\ gave ‘1 60”,, yield of 1 4-tomd- 
tldme-3-one”8 and lcductlon of the aglqcone bq HC/KCI\~I /~r?l /or rtt~r w yielded mamly 
71 1 I r-dlh~droxytomatldlne (35 -30”~ together with wiClller ‘imount\ of 7r-hqdroxytoma- 
ttdme ‘md 9J-hqdroxytom,ttldlne w 

The Lhemlq of steroldal ,~lkalold\ of the Solanztn~ group, mcludmg torndtlne ,md its 
derl\,ltl\c\ has been wmptchrnsl~ely revre\\ed h> Schrelher ” 

In ethanol xolutlonu, tomdtlne form5 an Insoluble I 1 moleculClr complex with 3[&hJd- 
I 0x1 $terolds such d5 Lho1cstc.x 01 “I The ~omplcv I\ \tdble but cnn bc dlw~cl,lted bq treat- 
ment ulth strong ‘Lcldi” or d~methqlculpho~~dc ‘I Thl\ method has been model) ddopted 

for the l\olatlon of tomatme f~orn crude plant extr‘lcts mci LIII dso bc used to sep,u-ate 
tom,ttlnc from 11\ hydrol>sls products YIIICX the l‘ttter nre not prectplt‘tted bq cholc>terol 
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In a few earlier studies tomatme was separated by PC 52-54 but more recently, TLC has 
proved the more successful, and hence more widely used techmque A number of 
workers55-59 have published articles relating to the use of this method for separation of 
steroidal alkaloids and sapogemns Of the compounds used for locating tomatme on TLC 
plates, lodme (vapour) 1s one of the more useful since it does not destroy the alkaloid and 
1s readily evaporated 6o However, it has the disadvantages of being neither very specific 
nor sensitive Compounds which are more sensitive but do not allow recovery of the intact 
alkaloid are modified Dragendorffs reagent”’ and 50% H,S04 62 After spraying plates 
with the latter and heating, tomatme and tomatldme show characterlstlc colour 
changes 62,63 Separation of tomatldme has also been achieved by column chromatogra- 
phy,‘j4 GLC65-67 and electrodlalysls 68 

The methods first used for quantltatlve estlmatlon of tomatme were bloassays based on 
the degree of growth mhlbltlon of certain fungi (e g F ox ysporum f lvcopersm) m culture ’ 
Gravlmetrlc methods have also been employed,” but, of the assays currently used, a large 
proportion involve spectrophotometry of a chromogen of tomatme (the alkaloid itself hdv- 
mg no notable vlslble/UV absorption spectrum) Coloured products are formed by treat- 
mg tomatme with strong or cone H2S04,70m 72 a lactic acetic solution of silicotungstic 
acld,73 anthrone reagent74 75 or a molybdophosphorlc acid reagent76 (tomatme does not 
produce a coloured product with the Llebermann-Burchard reagent7’) Tomatme can also 
be quantified by titration-of the alkaloid m non-aqueous medmm,78 and of the sugars 
released on acid hydrolysis 79 

OCCURRENCE IN THE PLANT KINGDOM 

Tomatme appears to be restricted m its taxonomlc dlstrlbutlon to the family Solandceae 
” PETROCHEYKO E I (1951) DoLl Aknd Rltruk SSSR 90,841 
53 TUKALO, E A (1956) Sh Nuuchn Rahot Dnepopett iMrd Inst 1.351 
54 Tuz~~N, J (1956) Natwwwnschaften 43, 198 
” BENNFTT, R D and HEFTMANN, E” (1962) J Chrornatog 9,353 
” SCHRFIBER. K AURICH, 0 and OSSK~. G (1963) J Chtonurtoa 12,63 
*’ KAWASAKI, T and MIYAHARA, K (1963) Ch em Pharm Bull (Tokro) 11, 1546 
‘a RONSCH, H and SCHR~IB~R, K (1967) J Chowtoy 30, 149 
59 TRUHAUT, R, SCHUSTER, G and TARRAIIE, A M (1967) Atln Pharm FI 25,621 
” ADAM, G and SCHREIRER, K (1963) 2 C’hcrn 3, 100 
61 CROMWELL, B T (1955) rn Modrtn Method5 of Plant Anal>slr (PATCH, K dnd TRAC~Y, M V eds). Vol IV, 

p 367, Sprmger, Berlin 
” HEFTMANN, E Ko, S T and BENY~TT, R D (1966) J Chromatoq 21,490 
” ROIXXK J G (1971) Ph D Thesis, Umverslty of Glasgow 
h4 HEFTMA& E, LI~BLR, E R and B~NNFTT, R D (1967) Pl~ytoch~,nr\try6, 225 
65 LLOYD H A, FALES, H M HIGH~T P F, VAND~~H~UVEL W J A and WILDMAN W C (1960) J Am 

Chem hoc 82,379l 
be VANDFNHELVEL, W J A, HORNING E C, SATO, Y and IK~KAWA N (1961) J Oty Chem 26,628 
67 ARNE~~N P A and DURBIN, R D (1967) Phvtoputholoqg 57, 1358 
68 DOROSH ‘T P and TUKALO, E A (1961) Farrnatx%t Zh (Kw) 16, 44 
h9 PRABHA~R, V S and HANDA, K L (1965) J Proc Inst Chennstt (India) 37,65 
” DIAZ G ZAFFARONI A, ROSENKRANTZ, G and DJLRASSI, C (1952) .I Org Chem 17,747 
‘I WAL;NS,‘H A, TURNER, A and WALL, M E (1954) Anal Chrm 26,325 
‘* RODDICK J G and BUTCHER, D N (1972) Phytochemr~tr) 11, 2019 
73 CERCOS, A P and BURACHIK, M (1955) Ret InLest Agrrc (Buenos AweT) 9, 369 
74 Socrc, H (1971) Planta Mod 19, 6 
75 LANGCAKE P, DRYSUALE. R B and S~*I~TH, H (1972) Phcsol Planr Path 2, 17 
l6 FAYEZ, M ‘B E and SAL~H, A A (1969) F~esemus Z Anal Chrw 246, 380 
” SCHREIBER, K and ACRICH, 0 (1964) Kulturpfianze 12,473 
” GYENES, I (1964) Tayungshrr Drut Akad Lnndwt txhclftws Brthn No 27, 177 
79 TUKALO E A (1958) Sb Nauchn 7? Dnepropetr Med Inst 6, 371 
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DISTRIBUTION IN THE PLANT 

Tomatme has not been detected m dormant seeds but IS probably one of the basic 
saponms which first appear m the radlcle during the early stages of germmatlon 8” Toma- 
tme appears m all other organs as they develop, *’ although the amount of alkaloid varies 
with the organ For example, Tukalo79 found 0 86-1 9”/, tomatme m leaves of tomato 
plants, 0 3-O 6% m stems and roots and 0 93-2 2,, O/ m fully expanded flowers However, 
there IS also considerable variation m the reported tomatme content of particular organs, 
some other values for leaves being 0 46%,82 0 22-5 1ydE3 and 1 15-2 14%,84 for stems, 
0 O8%,85 and for roots, 0 16% 86 Much of this variation appears to be attributable to such 
factors as the variety of plant used, the stage of development of the plant,83,84 time of sea- 
son *’ and seasonal condltlons 88 

The shoot IS recognized as being the mam site of tomatme synthesis and accumulation, 
the former taking place prmclpally m merlstematlc regions 81 Synthesis m the shoot 
appears to be independent of any direct root influence since the tomatme content of 
tomato shoots and its seasonal variation were not affected by grafting on to stocks of Nzco- 
tzana, Datura, Petunza or Nzcandra 81 Tomatme has been isolated from callus &sue (de- 
rived from the hypocotyl of tomato seedlings) which had been maintained m culture for 
at least two years, but levels were very low (ca 0 001%) 72 The alkaloid could not be 
detected m root callus tissue of a similar age Tomatme has also been extracted from 
crown-gall diseased stem tissues of tomato 89,90 

That de nova synthesis of tomatme takes place m the root has been established by studies 
with cultured excised roots of L pwnpuzell$olwrn9’ and L esculentum72*81 although, m the 
latter species, alkaloid levels per unit of dry weight were lower than m seedling roots of 
the same age 72 Further studles92 suggested that this was not due to a lack of the steroid 
precursors, acetate, MVA or cholesterol, m the cultured root system There are some mdl- 
cations that the mam sites of tomatme biosynthesis m the root may also be the actively 
growing regions y2 ’ O7 

Flowers of tomato are rich m tomatmeg3 as are also, after pollmatlon, the ovaries con- 
taming up to 1 5% alkaloid compared with ca 0 15% m the rest of the plant y4 Young deve- 
loping fruits accumulate large amounts of tomatme, but as ripening begms alkaloid degra- 
dation occurs and concentrations decline *I Tomatme levels of 0087, 0045 and 0036% 
have been recorded m green, yellowish and red (ripe) tomato fruits respectively, and when 
ripe fruits were left on the plant for a further 2-3 days, tomatme almost completely dlsap- 

So SANDER, H , HAUSER, H and HANSEL, R (1961) Planta Med 9,8 
*’ SANDER, H (1956) Planta 47. 374 
82 GEIC~ J R AG (1958) .%IT? Pat 128 077 
83 TOMOVA, M (1966) Farrnats~yu (Sofia) 16,24 
84 TOMOVA, M (1967) Farmatszya (Sofa) 17,24 
a’ &HO, V (1956) Prumysl Potravm 7, 223 
sh TUKALO, E A (1958) Sb Nauchn Tr Dnepropetr Med Inst 6,317 
s’ PIVAR M (1956) Analry Real Sot Espufi FII QUIW (Madrid) 52B, 513 
s* SIEWI~&I A MFJ~R, S and KOCOR, M (1957) P~zernysl Chew 13, 543 
s9 KOVACS, B A, WAKKARY, J A, GOODFRIEND, L and ROSE, B (1964) Scrrncr 144, 295 
go CALAM, D H and CALLOW, R K (1964) Br J Pharmacol 22,486 
‘l BRUSKE, H (1966) Abhandl Deut Akad i&s, Berhn, K1 Chem Geol &ol 3, 105 
92 RODDICK, J G and BUTCHER, D N (1972) Phytochemutry II,2991 
93 TUKALO, E A (1956) Sb Nauchn Rabot Dnepropetr Med Inst 1,347 
94 HEFTMANN E (1965) In Plant Blochem~stry (BONNER, J and VARN~R, J E eds ), p 693, Acadenuc Press, New 

York ’ 
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pedl ed 95 Howeve] other workers”’ have reported that ‘llthough thele W‘IC (1 dcchne m 
tomdtme level during the trdnsltlon from the green to the pmh stage. this was followed 
by ‘i shght Increase ds the fruits ripened fully From studies of tomatme disappearance 
from ripening fruits of d number of LJYXI,W~ SILWI species which show different degrees of 
redness, Sander”? suggested thdt the lsoprenold nucleus of the degraded aglycone might 
be utilized m lycopene synthesis The mconslstency between reports that lope tomnto fruits 
are tomdtine-free.94 9R dnd that small amounts of tomatme dre present” “I1 may there- 
fore bc d result of differences m the degree of ripeness and/or redness dt the time of harvest 
In fact, one author’“’ has cldimed that the tomatme content of fruits nt the stage of can- 
ning ripeness IS often much higher than \t,lted In the hteratule 

Plants from which fruit\ h,tve been removed accumul,lte larger ‘imounts (up to 117’:/,) 
of tomatme than fruit-bedrlng plants, apparcntl} due to the loss of organs of alkaloid 
bre‘lkdo%n,81 lo2 In keeping with this finding. tomatme levels m long-dav kegetatlve 
pl‘mts of L~copcr WOII ~~LUI&~OWIII were found to be almost 5 times higher than m short- 
day, fruit-bcdrmg plnnta “” However, m L~topcrvton hrr suture and L thrlcr~se both of 
\;chlch exhlblt less strong short-ddy ch‘irdcters, there wds no significant dtflerence m the 
tomntme content of short-ddy dnd long-day pldntc “” 

Neither the locatlon nor the site of synthesis of tomdtme within the cell dre yet known 
and little information exists relating to transport of the nlkaloid m the pl‘mt The presence 
of tomatine in sdp exuded from decapitated plants suggests thdt some transport from root 
to shoot mdy occurlo but the alkaloid hds not been detected m excised root culture 
medlilm 72 *’ 91 

RIOSYYTHFSIS AND BIODEC~RAD4110h 

The biosynthesis of tomdtidine IS still not fully understood, while the processes bhlch 
ledd to its glycosldatlon nre completely unknown The first studlec of tomatldme blo- 
genesis using radioactive precursors were made by Sander dnd G~~sebach’” who obtdmed 
labelled alkdloid from seedlmgs of L 1’zml”r7~lllfolrurl? grown m the presence of acetate-[ I - 
“C 1 Solasodme (12) d steroidal alkaloid 5tructurdlly simlldr to tomatldlne hds been lso- 
lated radioisotopicdlly Idbelled. from plants of Solarium /UC rrz~~rtz~~ (“Solanum dviculnre”) 
to which had been presented acetate-[1-‘4C], acetate-[2-“C] or mevnlonate-[2-14C] ‘Oh 
Degradation of this ldbelled soldsodine reve‘lled d dlstl lbutlon of the ldbel which was con- 
sistent with the dlkdloid having been synthesized vid cycllzatlon of squdlene Ldbelled 
tomdtme has dlso been isoldted from cultured excl\ed tomato roots groun in hquld 
medium contammg acet‘ite-[2-‘4C] or MVA-[2-‘*C]-lactone lo7 It 1s now generally 
accepted that steroid biosynthesis m plants follows a course slmlldr to thdt In animals, VIZ 
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from acetyl-CoA, via MVA, farnesyl pyrophosphate dnd squdlene The stages followmg 
cychzatlon are not completely understood but the widespread dlstrlbutlon m the plant 
kingdom of the tetracychc tnterpene. cycloartenol (13,‘“8~“o dnd the general absence 
of lanosterol, suggest that the former may be the first product of cychzatlon m higher 
plants At least consistent with this hypothesis IS the findmg by Rlpperger et al ‘11 that 
cycloartenol-[26,27-14C] IS mcorporated mto tomatldme, with the label bemg localized m 
rmg F of the alkaloid The blosynthetlc pathway from cycloartenol 1s thought to proceed 
via lophenol (14)23 to cholesterol (15) (or a closely related phytosterol), mvolvement of 
cholesterol being suggested by reports that both cholesterol-[4-‘4C]64 ‘I2 and choles- 
tanone-[4-l “C] ’ 1 3 are mcorporated mto tomahdme 

‘?e; &L. Me M Mle\(V\VMe Me.. ,-.. /Z/Me t&,-Me 

Plants which elaborate steroidal alkaloids usually contam steroidal sapogenms with the 
same configuration at C-25 23 The structural slmllarltles between these compounds render 
it probable that their blosynthetlc pathwdys dnd metabolism are closely reldted and, in 
fact, as alkaloid levels decline m ripening fruits sapogenm levels often increase l* 4~115 The 
steroidal sapogenms present m L escuhtunz are neotlgogemn (5)’ I’ and tlgogenm (IO),’ ” 
the latter being the sdpogemn analogue of tomatldme ’ ’ * Tschesche’ l9 has suggested that 
both steroidal alkaloids and sapogemns are synthesized via the common intermediates 16 
and 17, the latter (16-dlhydrokryptogemn) being known to cychze easily to the corres- 
ponding splrostane (18) ’ 2o Alkaloid blosynthesls IS thought to be achieved by transamma- 
tlon” of 17 to the cychc azomethmc (19) which subsequently undergoes stereospeclfic cych- 

* Smce the known steroidal dlkdlolds dre derived from mtrogen-free compounds mto which mtrogen 1s mcor- 
porated at some later stage (and not from dmmo acids) Hegnauer ‘I1 has proposed that such compounds be 
regarded as pseudoalkalolds or ‘alcalolda Imperfecta’ He further makes the pomt that m the strict sense, they 
would be more accurately termed “basic or mtrogenous steroids” (although thtse name5 give no mdicdtlon of 
their bioiogxdi actlvlty) Nevertheless the term steroldal alkdlold” appears to be more v+ldely used by both 
chemists and blologlsts than these alternatives 

lo8 AEX~L R, EVA% S, K~LLLY, M and NICHOLAS, H J (1967) Pl~w~/w~n~tr 1 6, 51 I 
lo9 BENVENISTE, P, HIRTH L and OURIS~O~ G (1964) C’ompr Rwd 258, 5515 
Ilo EHRHARDT J D HIRTH L dnd OURISWN G (1965) Coopt Rmd 260. 5931 
“I RIIW RGI K H MORITZ, W dnd SCHREIBEK K (1971) P/r~roc/~cwcrr 1 10, 3699 
I11 TSCHLSCHE, R and HULPKE, H (1966) Z Natutforsch 21b, 9 
I13 TSCHESCHE, R and FRITZ, R (1970) Z Naturfolsch 25b, 590 
I14 SANDER, H (1963) Planta Med 11, 303 
Ii5 WILLUHN, G (1967) Planta Med 15,58 
‘I6 SANDER, H (1961) Z Naturforsch 16b, 144 
11’ FAYEZ M B E and SALEH, A A Personal commumcation to K Schrelber quoted m ref 23 
I18 KUHN: R , Low, I and TRISCHMA~UY, H (1953) Ber 86,372 
I19 TSCHESCHE, R (1955) Fortschr Chem Org Naturstofi 12, 131 
I” HIRSCHMA~VN, H and HIRSCHMANN, F B (1958) Tetrahedron 3,243 

PHITOI? I H 



ration to yield the spirosolane (2) l3 The origin of the nitrogen, honever still ,lwaits eluci- 
datlon 

Thnt tomdtme disdppeardnce during fruit ripenm& 1s due to dctudl degradation of’the 
alkJoid has been cstabhshed bq follommg the fate of duthentrc tomatine inlecled Into ISO- 
lated fruits s’ It has been propo\cd “’ that degrdddtion begins .lt the dglycone bith sepa- 
ration of the nitrogen-conLunlng group precedmg hqdrol>tic ch,lnge\ m the LLI bohqdl ,ttt: 

moiety dnd dl\o’ ” th‘lt \ -,lLqLited de] I\cttl\e\ m,lh be c‘11 I> ~ntc~ medl,\tc\ 111 tom,tt~ne 
breakdown Other compounds I4oLlted from I_ ~~r~~t~~r~r~~//r~o/r~~~~~ and thought to bc po\\lblc 
degr‘idation pi oduct\ of tom,ltlnc ‘11 e p~mp~nelhd~ne (U hi& rn,~\ he 7 1 _-hqdi OX\ tom,ltl- 
dlnc: [20] 1 ,ind ?/Ml!di o\\-‘r-p] cgn- I6-en-2O-on~ (the de<lcetLl tict l\<ltl\t‘ 01 61 A” 

Further evidence th‘lt the Llttcr compound I\ A product of tomCltlnc degiCld,ltion homes 
from d recent repot t’ ” th,lt Libclled .~llopt cgnenolonc ~~14 isol,ltcd fi om 1 ~pc‘ tomato fruits 
mto which tomdtlne-[4-‘“(‘1 h,lti MI lict been inlected Since tom,ltldinc CM be 
degraded IIT t rtr o to !~eld ,~llop~egnenolone the ,tbo\e i~ndmg\ I <it\c the po\uhllit!, thdt 
7n L ICO degradation rndl occur m J sim&u mdm~ei DifTei ences h,l\e been t CLOT ded in the 
biologicdl activity dnd IR spectrum of authcntlc tom,ltme dnd tomdt~nc lrom lope tOmdt0 
fruits ’ I4 As well ‘15 havmg cl lohe haemolqtlc index. the Idttei g,~ve ‘1 \pectl um mdlcdtlve 
of chdnges m the carbohydrate moictb The enzyme(s) responslblo for blwhdoun of toma- 
tme in ripenmg fruity h,ts (hnvc) not been isolated but ‘1 tom‘ltlne-h~drcll\\Ing enzyme hds 
been detected in tomnto le,lves ‘I’ Thi\ enrqme c,lllcd tomCltin,i<c NJ\ found to exhlblt 
‘1 ce~ t‘un degree of \ubstr‘itt’ \pecihcitc .md uould not h>drol\ \L‘ the \tet old,11 gtqLo‘llka- 
lolds soldnme (21) or demisunc (the /&lycotctrCiosldc of I1 ) 

ai H 
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was also reported to possess greater antl-bacterial activity than the purified alkaloid, with 
solutions of the latter up to 1 mg cm -3 havmg almost no effect on E colz 7 On the other 
hand, Cundzdu al/m-am was found to be susceptible to pure tomatme but not to the impure 
form,lz6 the lack of effect of the latter apparently being due to antagomsm by rutm and 
quercltm which were also present m the extract More recent mvestlgatlons of the effect 
of tomatme on E toll indicated thnt the alkaloid 1s also cdpdble of mhlbltmg oxygen meta- 
bolism m this organism ’ 27 InhIbitIon was greater with lactic dcid as d carbon source than 
with glucose, suggesting that the alkaloid might be mhlbltmg mahc dehydrogenase Tru- 
haut et al 12’ found gram-posltlve bacteria to be more sensitive to tomatme than gram- 
negative bacteria and Sackmann et al lz9 have reported the successful use of tomatme for 
Isolation of Bruce/la spp dnd pleuropneumoma-like organisms Tomdtme completely mhl- 
bits the growth of oxytnchlds (protozoans) at a concentrntlon of 45 mgoO, with lower con- 
centrations glvmg correspondmg reductions m growth 13” A number of workers’3’P133 
have drawn attention to the particular sensltivljy of 77 rchoph\‘ton ~~entug~oph~tes (a derma- 
tomycete) to tomatme and, m fact, the alkaloid IS generally more effective against certain 
fungi associated with human disease (and particularly the Dermatomycetes) than against 
F oxysporunl f lycopersm 

However, compared with other antlblotlcs (e g pemcllhn dnd streptomycm), ln zztro m- 
hlbltlon by tomatme tends to be weak and non-specific and to vary accordmg to the stram 
of mlcroorgdmsm used and the nature, both physical and chenucal, of the culture 
media 129,136137 Furthermore, the efficacy of tomatme In uuo appears to be even more 
limited Although capable of mhlbitmg zn oltro growth of the animal-pathogemc fungi, 
Blustom\~ce\ de1 rmtztrdr~ and Hz~~oplutrna cupwlatun7, it IS meffectlve m the treatment 
of diseases cdused by these orgdmsms (viz systemdtlc blastomycosls and systemic hlstoplas- 
mows) ’ 38 It 1s also reported to be ineffective against Endamoehu h7stol\ mu m gumed pigs 
and common food-spoilage rmcroorgamsms ’ 38 

Plants 

Little work has been done on the effect of tomatme on plants Vendrig’ 39 claimed that 
tomatme shows auxm-like activity m the Auenu coleoptlle test but this has been disputed 
by Roddlck’ 4o who was unable to find evidence of tomatme-enhanced elongation m 
several standard auxm bloassays, the only effect on elongation being an inhibitory one 
at higher concentrations of the alkdloid (cu 1O-3 M) Of interest however. 1s the finding 
thdt 10e4 M tomatme alone had no effect on elongation of Avenu coleoptile segments but 

“’ MA, R M and FONTAIhE, T D (1948) Arch Bmhrm 16, 399 
“’ %;HO V and MRHOVA 0 (1961) Tagung~her Deut Akad LandwrrtsthaftwIsc Brrhn (27), 291 
I’* TRUHAUT R, SCHUSVR G and TARRADE, A M (1967) Ann Phatm Flaw 25,711 
“’ SACKMAYN, W, KERY, H and WIESMANN, E (1959) Schwelz Z Allyen~ Pothol Bakterlol 22, 557 
IA0 PFTROV K (1963) Zmtr Bakterlol Parasltmk, Aht II 117, 70 
13’ TSCHFSCHF, R and WULFF, G (1965) Z Naturforach ZOb, 543 
“’ CXAVUS~~T P (1957) Anales AFOC Qtm Arc! 45, 113 
I’3 BLJSTINZA, F (1947) Frr,m h~ur~a (Madrid) 12, 15 
Ia4 ARMXN, P A and DURBIN, R D (1968) Phytopatholog) 58,536 
135 MCKLF R K (1961) Tayung~her Deut Akad Landwrtwhaftsws~ Bwhn No 27 277 
136 WOLltRS B (1966) Plants Mrd 14,392 
13’ WOLTERS B (1968) Planta 79,77 
138 FONTAINE T D SCHAFFLR, P S, DOUKAS, H M, SCOTT, W E, MA, R M, TURKOT, V A, DFED$ F, WIL- 

SON R H’dnd &XITTLL S P (1955) US Dept Agr ARS73-8, 1 
‘39 VENDKIG, J C (1964) Natwe 203, 1301 
14’ ROIXXK, J G (1972) Planta 102, 134 



caused marked mhlbltlon of IAA-enhanced elongntlon The effect of tom‘ttmc on the 
growth of cucumber scedlmgs h,is been investigated by Rezk and Fcrencq “’ Germmi- 
tion was not greatly dffected but ‘it higher dlkdloid conccntrdtlons (lo-’ ,md 10 -’ M) 
root grou th wd$ strongly mhlhlted ‘md ch,tractenstlc deformations of the I oot \~c’I e Cippd~- 
ent Inhlbltlon wd\ shghtly mole pronounced at pH 7 than .lt pH 5 Seedlmgs grobn m 
the presence of tomatme nlso sho\\ed leduced hypocotjl elongdtlon but thl\ \I‘IS thought 
to be dn indirect effect of the Cilknlold due to ImpCured root development 

Infiltration of foliage leaves with tomatme has been used by d number of workers to 
mvestlgate the effect of the ‘Llkdloid on feeding habits and mol tahty rates of insect predd- 
tors Cmd thclr I,ir\dc Inhltr~tlon of tom,itlne mto le,l\es of the potato pl,mt (Solar~ur,~ 
t~rl~r OWW) ,tt ‘1 conccntr,ltlon of 11 mM kg ’ le,if \1d4 \uflicient to cdu4c ‘1 W,, reduction 
III the l~nxn,~ dciourcd b! Lit \‘IL‘ of the co101 ,ldo beetlc (Lc~/I~IH~J!c~I VI C/CC I~~~~/~~ic~~~tr,) \\ hllc 
3 mM kg ’ led1 I csulted m 100”,, la1 v,\l mol tAty “’ Wild t)pe’ potato beetles were 
repelled by 0 02 -0 X”,, tomatlnc m pot,tto leaves although the repellent xtlon ~~1s mole 
marked .igamst DDT-le>lstant beetle, 1 4’ Kuhn ~‘t a/ 14’ also reported th,it pot,ito le,l\es 
containing 0 S”,, tomdtme were not dcvourcd by pot,tto beetle l,lrvac Hoklever, tomCitme 
appedrs to exert no repelling Jctlon ‘lgainst two other potnto beetle\ \II tj~rltrc 17110 \/~irr $0 
‘llld L /71/WH/( (I “’ Imblbltlon 1~) nvmph5 oi the pot,lto lc,tlhoppe~ (I,uI/Jo~~v [I f&tro) c‘tn 
be complctclq i eStnctcd by 10 ~’ bd tom,ltmc filth mcre,tsmg concentt ,ltlons 01 the alk,i- 
lold cnusmg dn mcrease In nymphCil mortality but tomCltldlne h,ls no effect on either lmbl- 
bition 01 mortalit> “’ Tomatme has ,ll~o been shown to lnterfclc \\lth the gro\lth ,md 
development of nymphs of the tuo-striped gr‘i\‘hopper (~Weh~~pl~r~ /xl rrturu~)‘~- ,md Lir- 
vae of the moqulto ( -ledc~ tr~~c/\ptt) ‘W In spite of the repellent dctlon and to\lcltj 01 tom,t- 
tmc solutions to ‘I l#L,lrlet! of ms~ct spene\ tomatlnc dust h,ls plo\cd penct,lllq metyectl\ce 
‘is an mseLtlclde 111 the ticld ’ ” 

In prehmmary toxlclty tests, gumed pigs survived parenteral admn-nstratlon of up to 10 
mg of p,trtlally-purified tomntme ‘ilthough m most cases such C~dmmlstrCttlons ehclted un- 
desllable pClthologlcCu or physrologlcal rcspon\es in the test animals ’ Studlcs mlth mice 
revealed the ZB,,, balucc fol mtt ,~pe~ltonc,d, 01‘11 dnd ~ubcutC~neouc ~dmmlstr~ttmn to bc 
25 500 ,md 1000 mg kg ’ body ucight re5pcctlvel~ “‘I 

A comptehens~\c \tud\ ot the ph‘u mncolog~~l <ind to\lcologlLnl PI opc~ tic\ 01 tomritlnc 
hd5 h~en m,ldc I~\ W~l\on c I 01 ’ +‘I Ducts cont,unmg LIP to (1 4’ ,) tom‘itinc fed to t dls d,iil) 
for 200 d,l\ 5 c,luscd no ,tbnol m,llltlcs, but ‘1 ~qlc oral dose ot I g kg ’ body \\elght 
rcjulted m dtxth mlthln 21 111 DOW of 30 mg kg- ’ hod) weight glvcn d,ul) to1 5 da>s 
did not produce Cmq dbnot malltle\ %bcut,mcou~ tnlectlon of tomntmc (LIP to 40 mg kg ’ 
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body weight) resulted m the formation of abscesses whose sizes were approximately pro- 
portional to the amount of tomatme inJected Larger abscesses tended to ulcerate 

The LD,, m n-uce, to which tomatme was admmlstered mtravenously, was 18 mg kg-’ 
body weight, with lethal doses causing death wlthm 0 5-2 mm The most common res- 
ponses to intravenous tomatme were d large decrease m blood pressure and fluctuations 
m respiratory rate Where the dose of tomatme was lethal, death wds thought to be due 
to this drop m blood pressure, but with sub-lethal doses, the mltlal drop was followed by 
an equally rapid recovery Repeated Intravenous admmlstratlons of tomatme occa- 
sionally caused haemolysls and the subsequent appearance of haemoglobm m urine and 
lung exudate The hdemolytic propertles of the alkaloid have been confirmed by IIZ rrtuo 
studies with whole blood 

Apphcatlon of a 5% tomatme ointment to the eye of rabbits caused conJunctlvltls, but 
this disappeared a few days after dlscontmumg the treatment Apphcatlon of the same 
ointment to the skm did not cause irritation 

When tomatme 1s fed to rats as 1% of then diet, there 1s a subsequent decrease m the 
uptake of dietary cholesterol by the liver and an increase m the rate of hepatlc and mtes- 
tmal cholesterol synthesis 15’ The rate of sterol excretion also decreases, but secretion of 
bile acids 1s unaffected 

Human serum cholmesterase 1s mhlblted by tomatme,’ s1~152 and horse serum cholmes- 
terase, but not erythrocyte cholmesterase, by tomatme and tomatldme ’ s3 It has been sug- 
gested’ 53 that both the steroid nucleus and the amme function are required for mhlbltlon 
(the latter possibly constltutmg the bmdmg site with the enzyme) and also that the 3-hyd- 
roxyl group may play an important role Nevertheless, Wilson et al ’ 4g do not believe that 
the chohnesterase-mhlbltmg action of tomatme accounts for its observed pharmacological 
activity Tomatme 1s also reported to show cytostatic activity m the Mlyamura test 13’ 

Followmg the discovery that extracts of crown-gall-infected tomato plants exhibited 
anti-hlstammlc properties zn uztro,8g it was shown8g9g0 thdt guinea pigs could be protected 
from the lethal effects of a hlstamme aerosol by mtraperltoneal mJectlon of such extracts 
Analyses of the extracts suggested the active prmclple to be tomatme,8g~g0 and oral, subcu- 
taneous and mtramuscular admmlstratlon of tomatme Isolated from crown-gall-infected 
tomato plants proved to be effective m reducing mflammatlon induced by a variety of 
methods 154 However, more recently, a compound named gomatme has been detected m 
extracts of crown-gall-infected tomato plants’ 55 and found to be a more potent antlhlsta- 
mme than tomatme 1 56 The latter authors have postulated that gomatme, and not toma- 
tine, 1s mainly responsible for the antlhlstammlc properties of extracts of crown-gall-m- 
fected plants However, it 1s questionable whether the use of crown-gall-infected plants is 
slgmficant m relation to these findmgs 

Tomatme also appears to be toxic to larger domesticated mammals Forsyth’57 infers 
that the acute illness and death he observed m pigs which had eaten green parts of tomato 
plants was a result of tomatme poisoning 
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I52 Owrl L W H (19671 Llolrlrtr 11, 36 
“’ F\I <HI K \ ,inci Mo\\I I R 119671 Com/~ Rcutl 246 22-17 
Ia4 FILIXRMA~ R B and KO\ACS B A (19691 BI J Phru~rr~rcoi 37, 718 
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ROLE IN PI ANT DlSFASLl AND I’RI DATIOU 

Although earher work ’ ’ hnd mdicdted that the deglcc of mhlbltlon of f 011 \[WII/JU 
f IJYO[MV WI m culture by exprcised JUICC from tomato plants wd~ pi oportional to thi: wilt 
revstancc of the van&\. of tomato ustxl, lrvmg”” was un‘lhlc to estabhsh ‘I rclatlonshlp 
between the level of tomatme rn different varlctlcs and the degree of lesl5tnnce to F I/WI 1~171 
wilt However he did note that whel eds tom,itme level5 R’~I c m,unt,tmed III lnfecled I c\15- 
tnnt vdrletlc5 level\ in suxeptlble vCu lchcs declined ‘1s the mfatlon progressed \uggc$tmg 
that wilt resistance might be rcl‘lted not so much to the Clbwlute amount of tomatlne. 
but more to the rate ‘it which it could be clabolalted III rcjponsc to Infcctlon Latol 
Kern ’ “’ confirmed the ab\encc of ‘I relatlonshlp betacen ,lbsolutc tom,ttine lc\cl ,ind M lit 
resistCtnce and further proposed that the alkaloid LV‘~S not aufhLlentlq inhlbitot \ to I (I\ 1- 
cpor u/71 f I\( aj7c3 \I(/ or prc5cnt m high enough concentidtlon< ii1 i sots or arti4 to pld> 
Ci nx11oi role m re5lStana to thi\ lungu\ III thL opmon ot MLKW ’ ” there IS (up till I9hl ) 

no convmcmg ebldence that $1~ oldal glycoJk,~loldc confer dl~~sc rc~istmcc on plait\ 
which clabordte them ekcn though such ,tlk,Joid~ mdq be ,lble to inhllxt 111 1 rlro growth 
of eel tan pathogen\ Sub\equcnt work Involving \vtlt-mducmg fungi 11‘15 on the \\hole 
led to similar conclusions For exClmple m the most accent \tud] of this sublcct LCmgcCthc 
ct i/l li found that tom‘itme \\<tc quite mhtbitory to hqphal cxtenslon of I ox 1 \~OJ UUI f 
/LCO/WJ ~(1 111 lttro but following Infection of the plant, the level of tomaline in stem\ Ed 
root5 maeased m wweptible cultlvars do well a5 m rcurtant cult~~~u \ They therdore ’ 
Lon\/rlc/ If wl/lkc~/l fhL/I fO//fLlf///C’ I\ //llO/1L’ll 1/z I ~\l\tLl/l~f’ of to//u/to fo F o\)spol LlrIl f l]CO- 
pei sici ’ 

However, Arneson ,md Durban”- have suggested that cmce tornatinc levels ale higher 
in leaf tissues than m stems 01 roots, the alkaloid mdq be mole import,lnt 111 tcu\tance 
to lcnf-Infecting fungi Assuming unllorm dlstlibution throughout the le,lf and \\ithm the 
cell the concentration oi tomatme ha been cstimdted at 10 ’ M Iii’ but tt hai .11x) been 
pointed out”’ th,it locahrntion within the ccl1 or in certdm leaf ~~11s could rcwlt in wfti- 

ciently high concentialtion\ of the .dk,iloid to tnhlbit fung,tl growth S~/)for rlr /ICO/)C’I \I( I the 
fungus bhrch cdu5es leaf spot of tomato hd~ been shoh+n capnble of detoxlfqmg tom,ltine 
both 111 I Itr o dnd 111 1 IL o, bq cnzqmaticdllq hi drolyng one glucose mole~ulc II om the gl~- 
co\idc to yield /i2-tomntinc “_ The en/\ me h<i\ been put shed end ch<~l .ictcl l/cd <I\ <I con4tl- 
tutl\e c\tt‘~cCllul‘il glLlco\td‘lW (/GI,-glucoildc glucoh\d~ol‘~\c E C : 7 I 21 1 \\Illill bledl\s 

the /I1 -+ 2 lmkagc bctwccn the two glucose molc~ule~ of the ten C14CtcchCu ~dc “_ ““’ At&n- 
tlon has also been drawn to its high degree of substi,lte cpeahclt> I(‘(’ ln\c\tigatton\ into 

the effect of tomdtme on other tomato padsites on fungi pnthogemc to other plants and 
on common api ophytic fungi hdve shown thdt tomato pathogens ate genei ,111~ 1~95 XSV- 
tlve to tomdtme than are non-pathogens of this plant ’ ” Howew~. 1 t I\ not I\non n If lower 

sensitivity to the .ilkaloid 1s due m ,111 casc~ to dctoxlficdtlon of tomattnc b\ enr~matic. 
hydrolysl\ 01 to other mechatsms 

The powblhtj that tomatine rnaq be importnnt in the reustnnce of tomato to tnfectlon 
bq let other pathogen< has been idtscd b! the findings of MUhcliiLlkUmitrLln 01 rrl “‘I These 
nuthors found that tom,itlnc lc\cls ‘trc hlghcl in root\ of I, /1r/71/~r/rt~l//fo/rllrll cultl\di 4 I LX\- 

tnnt to f w/K/o/~K>/I~/‘, ~kmirr (‘i/f !//?f (which cduW\ bdCkl tdl wilt) thdn ItI su\cq?ttbk cuitl- 

‘-’ IRClhb G w (1Y47) J &rth <(UC/ SC, 37. 2’); 
’ “’ HI f TMAZ\ I (1967) Lioltlrtr 30, 209 
““’ Dl KBfN R D dnd L!CH\r rll r F (1969) Bioc/Ilm N/o/h\, 4crtr 191, 176 
I”’ b!OflA\AkI hIAll \U h GII 111 ICI J ( and Rrlf)lIf \H,\<,f\ I W (196’)) I’!!\ ro~~/t/~/oy~ 59. I4 
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vars Furthermore, alkaloid levels m roots of resistant cultlvars increase followmg mfectlon 
by this bacterium whereas those m roots of susceptible cultlvars remdm constant or de- 
crease During ripening of tomato fruits, there is a decredse m then resistance to infection 
by Colletotrlchum phomoldes’ 62 but whether or not this IS related to the decline m tomatme 
content of the fruits which also occurs during ripening 1s not yet known 

A number of workers (e g Schrelber ’ 63 Fraenkellh4 ’ h5 ) believe that steroidal dlkdloids 
may confer protection against insect predators Although Colorado beetles and their lar- 
vae die of alkaloid polsomng soon after devourmg leave? of SO~LWUUN aul lculatum,‘63 It has 
also been proposed’6hP’68 that under natural condltlons steroidal alkaloids. including 
tomatme, dct as repellents rather than as toxins It may be significant, especially in relation 
to the findings of Arneson and Durbm’ 34 mentioned above, that the potato leafhopper’46 
and the Colorado beetle’ 64 are less sensitive to the alkaloids of the potato plant (and espe- 
cially to solamne) than to tomatme In view of the well-established insect-attractant pro- 
perties of various lsoprenolds, it has been questlonedt64 whether It 1s any less likely that 
certain secondary products act as insect repellents 

MODE OF TOXIC ACTION 

The toxlclty of tomatme to a wide range of organisms IS well documented, but the 
mechanism of toxicity 1s not yet fully understood Fontaine et al ’ attributed the antlblotlc 
properties of tomatme to the aglycone moiety and, m fact, tomatldme appears to be more 
toxic than the glycoslde to certain fungl’69 dnd to race, when admmlstered mtra- 
venously ’ 49 On the other hand, tomatldme, unlike tomatme, does not affect lmblbltlon by, 
or survival of, the potato leafhopper’ 46 and was less mhlbltory than the glycoslde to three 
test fungi (viz Colletotrlchum orhzculare, Septorla lvucola and Helmmthosporwm turclcum) 
used by Arneson and Durbm “’ More work 1s still required to elucidate the reasons for 
these differences 

Because it consists of a hydrophobic steroid moiety linked to a hydrophlhc sugar 
moiety, tomatme possesses surfactdnt properties similar to those of sapomns McKee”’ 
has attributed the toxicity of steroidal glycoalkalolds (including tomatme) to fungal spores 
to such properties The fact thdt the less toxic hydrolysis products of tomatme (VIZ fll- 
tomatme, j2-tomatme and tomatldme) show less surface activity than the glycoslde, is m 
keeping with such a mechanism, but at the same time, there are mdlcatlons that differences 
m surface activity cannot fully account for differences m toxicity I70 

Followmg the discovery that tomatme can complex with 3b-hydroxy sterolds,50 It was 
proposedlh3 that this might be the molecular basis of its toxicity (and possibly also that 
of other steroidal glycoalkalolds) Thus the mechdmsm of toxicity of tomatme has been 
compared’ 36 to that of polyene dntiblotlcs which act by complexmg with membrane 
sterols and altermg or destroying membrdne permeability Species of Pvthm and Phy- 

lb2 ALLISON P B (1952) Ph~ropurholoyu(Abstr ) 42, 1 
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toplzthor~ which ‘u-e 1nEens1tlve to polqene ant1b1otlcs ‘“’ I’3 presumably because their 
membranes lack cterols dre dlso unnffected b> tomdtine ’ ” Tomdtldme. fi,-tomatme pZ- 
tomatme and the protonated form of tom‘1tlne uh1ch exists .1t 10~ pH do not complex 
with stcrols “” uh1ch 1nnJ cxpld1n the11 reduced toxlcltlc\ Yeic1 thcle\~ these com- 
pounds are shghtl) toxic m vdrylng dcglee\ to dlffercnt otgan~w~s pos,rtbl\ due to surfac- 
tant and/or other propertles It dppc,lrs therefore that the unpl oton<ltcd fog m of r-tomd- 
tine may have two mode\ of toxic &ion (~17 \tcrol bmdlng ,md surfdcc dctlvitj) both 
of which disrupt the mtegrlt) of cell membranes Howc\e~ the I elatl\c contrlbutlon of 
these tao mode5 of toxlclt> to the lytlc action of tom,rtme on fol eu‘implc fungal 
spores ’ -’ mLunm&in cl jthl ocq te\ ’ “) ,md prgmented plant t14\uc\1-i 15 not \ct known 

As a result of its fungladal propel ties it ~‘1s suggested that tomdtme might be of value 
ds d therapeutic dgent in hulndn disedse 4 However subsequent toxicit) tests hdve 1uled 
out parenteral admmlstratlon dnd restricted its possible chmcal use to topical or oral ap- 
phcatlon ’ 49 A 0 5”, hydrophlhc tomat1ne ointment has been marketed bq an Argentmtan 
company and recommended for topical use 111 the treatment of mycotic dermdtosis 1” The 
report states the ointment to be especinll) ef?‘ecu%e m the t1 eatment of Eczemd Tmed t1 lcho- 
phytina,Tlnedc1rclnatd,T1neafavosd, Fabusofbodyandndils Tmea microscopic, Intertrigo 
and onyx bldstomycetes Pltyrlasis verslcolor and Frythrasma. without glvmg rise to odour, 
local irritations, secondaq toxicity or cutaneous sensit1vitj ’ ” The dlkaloid can also be 
used at the same concentration as a ponider or lotion However no details of 1ts chmcal 
efficacy appear to be available ’ 49 

The ‘tutho s”) who br5t reported the Cibllltb of tomdt1ne to cornpIe\, \{1th .?/Gh\droxy 
steroids suggested thdt the alkaloid might be used for the preclp1tat1on dnd prep‘sration 
of certdln sterols It hds \mce been shownl-’ lx’ that tomatme cnn be successfully 
employed for isolation dnd ns%! of cholesterol and there dre clnims' -- ’ “’ ’ ” that It is 
even more specific thcln d1glton1n for the p1 eparatlon of this ste101 

The fact that tomdtidine can be chem1callJ degrdded to allopregnenolone” l7 l3 3;c40 
mdkei 1t ‘1 possible stC1rtlng mCiterl,ll for the 5gnthenq of sterold‘tl hormone< and in fact 
progojterone’ ” ’ 83 nnd eplCuidrostcrone’ ” have been p,lrtlall> sqntheared from degra- 
ddtlon ploductc of tomdtidinc or 1ts denkdt1ves Due to 1ts l,1ck of d ‘1’ double bond 
tomCitldlne 1~ not ‘15 conbenlent d Ttdrtmg materi, for ,telo~d,tl hormone rbnthesls ds 15 
dlosgemn (22) or soldsodme (12) but with the mcredsmg demdnd to1 new sou1ces of syn- 
thetlc steroid precursors”, 1t mny eventually prove d useful dlternntl\e Fence tomatme can 
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be broken down to allopregnenolone cn UIW, it has been suggestedlz3 that allopregneno- 
lone itself rmght be extracted from waste tomato vmes which have been suitably incubated 
to effect this degradation 
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