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JZW balea’age “Sfn"dWaX iaaVk SefWdzSe TWWT ai® Xad
eWhWdgWSde&"fZagYZ fZW [eaSfla” aX VWX['[fViaj[U bd[ U[b"We
iS af SUUa _bMZWVg[* +3+1( MaaVk SefWd$E%#QTSNO444H
UHWW" @®8We'af aUUgdfiZdagYZagf Mka_['Y Se S iZa"W&Tgf [e
Ua X['WVfa UWdAfS[ V[efd[Ufe UZSdSUfWd[IWIK S Yg_Ta U~Skea[®
_adW ad "We¢fWd_[jWV i[fZ YdShW’&V UafS[TY fZW auS+Wv
SNSN eShe( @fle UNWSRLST S ea[*aXfZ[e ][V i[™ bwd_[f SIS
~Nah['Y bAS'fe fa fZd[hwW&gUZSe b[Y iIWWVe&SAMTg ZWe&ag ' fS[°
d[lUWEdWSWViaaV S’V iaaVk Sefwd( @f[e [fTWdWef[ Yfa “afw fZSf
iaaVk SefWd Xag'V ak a  fZ[e fkbWaX ea[*&’V QLka _['Y [e
fZWUW fweX [fe V[efd[Tgf[a’(
JZW b"S'f ZSe S efda’Y iaaVk daaf _adW ad "We TdS'UZWV&
\gef Sf fZWegdXSUWKX fZWYdag'V( =da_ fZWeVihaVk Udai'e&
fgXfe aX Zadf 'TdS'UZWebd['Y" fZWeWWS&KdWW '&ddai "WShWe
"a’'W ad fia [UzZWera' Y&fZWizaW fgXf TWUa_['Y eWhwd$uzw
Z[YZ #=[Y( @$S'V X['SMkbdavgU['Y S Ua' [VWASTW_TWd ax
“iZ[fW VS[ek"[JW HaiWde i[fZz kw"ai UW fwde(JZW fl W iZW"
fZW Xa\[SY\BbbWSdéSd[We[fZ WSUEXWSd( FAV['Sd[*k fZW T ae'
ea_ SbbwSdk fZW_[VVAWaXAg W(
a XSdSe[eJa'& eZWWBdWZWa "k ebWU[Wg UWDb[T Ve
balea’['Y Tk fZWiaaW"k SefWd&'V aX fZWeWZWYdWSW)( eWesdwW
dWbadfWg_a'Y a’*V bdWY'S'f Wiwe [ fZW WSd?Nebd['Y SV [
AS TeASTW' fZW g_d'Wd( JZ[e efSfla” _SVWS VWIS[*WNgVk aX
iaavVk SefWdbalea [Y [ fZWh[U[[fk aX DWV[U[ W9ai( JZW
YdWSW "aeW fZWdAWZShWaUUgddW\BXfWdeZWSd[ ' Y&ZW™  fZW
XS_[ ZW. ZWWBdWaX "WUWee[f{d[hW SWda SefWdSfUZWe(JzW
ZWWEBSh['Y N[ffAW[_ W fa UZaaWEZW[dXaaVS'V gdYW\Tk Zg' YWd&
YdSebfZWh"S fe WSe[\BffS['STAWE W(&WS fWdiZ[UZ& a° SUUag'f
aX[f dS’]WdS'V WSdNWdaifZz #=[Y(,$& S’V STahWZW SfgdS~
YdS We(
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JZWdWBbbWSdéa TWS V[ef[ Uf hSd[Sfla* [[ fZW SfgdWaX fZW
balea’& UaddWW'V['Y fa fZW brSf'e VWhWrab W (;d( ( M(
GWU] #@s& fZW X[deffa dWbadfa® fZ[e _Sffwd&_SVW VWFS[AW\
aT WdhSfla'e izZW™  fZW b"S*fe iWdW bSef fZW X*aiWwd['Y efSYW(

v (.

Q(MZagSZsf fzZW [ W [f iS “af VWX[[fW"Kai fZSf iaaVk
SefWdS ba[ a'age& gXX[UWWh[VW UBS TwwUa"WUMWWW
fa iSddS’f fZwW dWbhdaVgUfla’aX GWU]" fSfWd'W'f Se SgfzZad['
fSflhW SV fkb[US” aX _SfgdW SefWdba[ a [Y( ?W efSTW fZSf(
"N"ZWWI  STW'_adfw_ USWe&XfWdSH['Y S ZSdf V[efSTUW(



9JHROSHYOTSL YNKDTTJI"* 6XYKW -

efabbWV&Mai['Y fZW[dZWSVda XSVSA aef fa fZWYdag V& WSd
Vdaab[ Y& ef[XXefSYYWd[ YYS[f&TASU] iSfwdk V[SddZaWSBgf [
ea_ WUSeW[f V[V "af SbbwsSdayf[* \gef TWXadWWSfZ( <"WhSf[a
aX fw_bwdSfgdvBg eWdaa&i["V efSd['Y "aal& efSYYWd[ KadiSdV&
X[SMKXSMIYI[fZ  ['ST[Mfk fa d[eWBS”b[fST['Y ZWSdTWSfebS +++z
Ua_S&VWSIZ( 8gfabek dWhWS afZ['Y aX [ badfS'UW WjUWbfS
YW WASZ[UIWTY aX fZWTraaV( JZW ~SHWdefSTW_W'fZSe “af
TWW™ SVWTk S’k afZWd[ hwef[YSfad&gf [ S UaddWdTewdhSf[a®
"WhWdfZWAWeEBWa'W aX fZW UdgVValea'e WJZ[T[f S fW VW Uk
fa UZS'YWIZWX~g[V[fkaX ThaaV( @ dWYSd¥a fZW SfgdwaX fZwW
balea’&Dd( GWUEfSf\WeXgdfZWd&8zwW S_ag'f [ hwdk\_[fwV&rgf
fZWbd[ U[b"WhWdKYdWSf( JZW XSURZSf fZWWeZWWB[WIiZ[*'W a’
fZWTWWdag'V SV [ fZW_[VVAWaX fZWVSk ~k['Y Sdag'V ['V[
USTWEZST fZ[e balea’ ZSe'a WXXWE[fW [* fZWdg_W'&SeiW Tai
ZWdWWdK\[f*"WSTeadbfla® fS]Web"SUWRVE&g [ dWYgdY[fSflaS'V
_Sef[USfla™ TWY[8W ZShWa dWeg/&gf Seeaa’ SeV[YW[a SV
ST adbfla® SdW" bdaYdWedZW WXXWBdWeaa™ SbbSdwW'f( L[*"W
X['V fZWUagdeWiWdkSUgfWRWSFZZSbbW' 'Y WhWI[fZ[T  ZSAXS'
Zagd(

8 VWIS[*WesfgVk aX(fZWek_bfa_e aX SefWdhalea[Y iSe
_SVWTK GAW' #,$ d3>3"@HF& Ua WUf[a i[fZ  WjbWd[ W fSXWWV'
[Y SV dS'YWaT WdhSfla’( JZW VSES aTfS[WV SdU Xda_ fZwW
balea’age WXXWhifaVgUWWTk brS'fe bdWh[agefa fZWT" aea_[Y

SYW(JZW bd['U[bS" ek_bfa_e iwdwaTewdhwia TW(WS] Wee
aX "aUa_afadk _geUMW i[fZ bdaefdSfla’s ~SfWd&/S]' Wee WifWV'
[Y fa _geUrWeaX fZW WU]5 fW_bwdSfgdV8Tagf +*- fa d*.(/5
bgh W dSb[V SV iWS]& 3, fa ahwd-**5 dWb[dSfla'e "STadwV
i[fZ _gUage dS"W( ;*aSf[’Y gegS™kbda'ag'UWVE[fZ Wh[VW UW
aX STVa_['S* bS[5 gd['W eWUdWf[aYdWSHK UdWSNV5 XdafZ&
aXfw' ThaaVk Xda_ fZW S[d bSeeSYV® _gUage _W_TdS 'WehSd[wV
Xda_ ThaaM@Wfa TAg[ Z5 bgb[* V[*SWVSTWXadWWSfZ&la_ b WfwW
bda fdSfla~ SV SbbSdw'fg'Ua’eU[age ' Wee( JZW bWd[aVaX [U]
"W hSd[WVXda_ S XWi Zagde fa eWhWd¥Ske VWbW V[ Ygba
fZWS_ag'f aXbrS'f WSWS'V fZWUa'V[fla® aX fZWS'[_S/(

Ga f _adfW_ [V[USTWMZWXa™Mai['Y ST ad_S” Ua'V[fla'ed

Hg W'4 =wd W'fSfla’ bdaVgU['Y S Xdafzk_S i[fZ S A[YZf
S_ag'f aXX"SfgetYSe$(
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F Seg 4  INYZf [X"S__Sfla” i[ffZ ea W eZWVV[Y aX
Whb[fZW"[g_aX _gUage Xa’VeaX "WShWe(

@ fWef[We4 IN[YZf W fWd[fle #[ X*S__Sfla> aX [fWef[ W$(
:aNfle #[X~S__Sfla® aX Ua™a'$ S’V bdaUf[fle #[ X~S__Sfla aX
dwuUfg_$ea WF[_WebdwWeW f(

C[hWd4 GSee[hWUa YWef[a'( MagVk eiWM[Y&i[fz Xaus~
"WUdae[eVWSTZ$(

b"WW'4:a YWefWV/(

GS'UdWS IN[YZf Ua YWa'(

Ck_bzZ Y~S'Ved :a’YWefWV(

B[V'Wk4  8UgfW ‘Wbzd[fle'S"Tg_['alV VWYW WdSf[a'(

9ASVVWAA>W WASMKYMEFZ  ea_ W Ukef[fle #]'X"S__ Sfla"$(

=["75(,(

.>[e UAWSEZSE S XWi iWM VWX[ WV[XXWdW' UsiJgdi[fZ
dWebWEi fZW kd'bfad’e S SXXWUMNWZWSYWaX fZWbAS™f( JZW
SUfThWbd[ U[b"W[* fZWarVWdNS'f  ][Me _adW cg[U]"k& SMWd fZwW
Ua_bae[fla® aX fZWT"aaV&'V VaW “af bdaVgUwadYS'[U V[efgdT'
S'UWeaX egXX[U[W Y [fgVW fa TWAWSV["&T WdhW} baef _ad'
fW_ WjS_['Sfla’( Galea[Y Xda_ fZW [__SfgdW SV WSd"k
X"aiWd['YbNSf& a* fZWafZWdZS'V&[ UZSdSUfWA[IW¥ S ~a’Ywd
bwd[a\aX [U'W &VawWeaf ‘af[UWSTASXXWEAWUa acaX fZWT"aaV
SV Wd[ag.$'V[eadYS'[IW fZWXg'Ufla'S*adYS" SeU[fW\' Gd[W™e
(dWbadf(
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JZW "ae fa eZWWb_WfZdagYZ iaaVk SefWdalea [V [e&[
ea_W WSea'e&gdbd[e[ Y k"SAdYW(@ZW SUgfWbWd[aVaX baea['Y
SbbWSdfa TWhdWh[agda fZWT aeea_['Y efSYW(8XfWdfZWX"aiWde
SdWXad_WV{ZW b"S*f ~aeWdfe SffdSUf[hWSbbWSdAS UV a'~k
auuda's™k [ [f WSIWTk eZWWbFEXX[U[SWef[_SfWeaX ba] a’age
b"S*f XSISA[fwedWeg[fW [_baee[T"Wfa aTfS[&[S _gUzZ S afzZwd
USgeWaXfW'f_We WWd[ SV _S]W Ua'W/gla’e aT UgdwW( 8
efSTW_W'faX S XWi [V[h[VgS" "aeeW@ & bWdZSbeghWS TWffwd
[VWSSe fa fZWVWefdgUf[hWBfgdWaX iaaVk SefWdse S balea age
b"Sf( @ Aghk&+3*2&;d( GWU]YSFZWdWYA e[VWASTABTS dWASTThwW
fa raeWe[® fZW Z[d"WIQSe[  V]efd[Uf( 8f fzSf fl W [f iSe “af
Jai’ VWX[ [fW KZSf iaaVk SefwdiSe balea’age( I[UW fzZwW
ek_bfa_e dWUadvWSYdWWgTefSf[SMki[fZz fZa W dWbadfW\rk
ASTWAX['V['Ye&S [ [Se_gUZ Se eZWWH/[WVa' ad "WSd Sefwd
bSfUZWeR. SbbWSde[[W"kfZSf iaaVk SefwdSe fZWUSgeW(?[e
dWbadkZaie fZSf[ UWIFS[TS Ve aX eZWWIZWAVESV TWWS "ae
aX Xda_ a'Wfa fW" Whwdk Zagde XadS bWd[aVaX Sbbdaj[ Sfw~k
-+ VSk( Ea _W'fl[a® [e _SVWaX_alefgdW [ X*gW U[ ' IZWSUf[h[fk
aX fZWba[ea'age bd[ U[b*We(

a_W aX fZW)( eWeWSdDWV[U['W9ai& +3@F&WbadfWWTk
Gd[W'SdWs XaMaie4 F DSk dafZ Sen[YZfdS[ SV e'ai XSM™
aUUgddWs'V fZWVSk XaMai['Y I( M( AaZ'ea’ )( f fw" ad fiw hw
ZWWPH fZWSefWdaUS"[fk

(@F DSk ,2fZ [f dS[WVZWSh[vgd['Y fZW'[YZf& S’V fZW
XaMai['Y _ad Y Dd( 9ai"W"e eZWWIWdIWYdSIWVahwds™ S fwd
bSfUzi[fz fzwdwegMzSf +0* iwdWVai~ Tk "aa’(

F' AgW. f[f dS[WV fZWZ[MeiZWdWS TS’V aX DSUBWSY
9da (" ZWWMWdWbSefgd['Y S’V iS  XaMaiWVTk S "aeeaX ./ agf
aXS TSV aX +&0**(

F Ag'Wdafz&XaMai['Y SdS[" fad_& E@dUd[YZf "aefcg[fw
S XWi kag'Y ZWWHW|SUfg_TWd "af dWbadfWV$XfwdSefgd['Y
gha iaaVk S fwd(

JZW "ae WeW'g_WdSfWeZai hWdkUrWSdHKSf iaaVk Sefwde
S VS'YWdageh"\S'f fZdagYZagf [fe SUf[hWydaifZ( JZW XSUffZSf
fZWb"S'f bae WeeWs dWbgthWaVad&T[ffWdfSefW& VvV SXfw& aiwd'
['Y "aeW([fe [h[f[Y SbbWSdS'UWSIW [f dWS ST k UWdfS[fZSf
ZWWHM™ “af WSSefWd"We bdW WVTk Zg"YWd(
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JZW X[detbgT\[eZW¥fSTW_Wfi[fZ dWXWdwWTaiZWbalea'ag
‘SfgdwW aX iaaVk SefWdiS _SVWTk 8( EW” ea  #-$ [ +3*3q
8ffw'fla® iS USMWfa fZW XSUffZSf r"SdYWezwWwWhaeeWeWdwW
STgSMk auUgdd[ Y[ UWdfS[MaUSHfIWeXWefWffZ iaaVk S fwd(
=gdfZWd [ Xad_Sfla’ iS SVhS'UWMa fZW WXXWIZSF fZW Sefwd
iSe _adWad "We¢§ XWUMWNZ S Xg'Yge $@ZIIOSOHQTWWQOE3. Ht

WheaUa UrgVW(@XFZW_SASVk [e VgWra fZWWST YaX fZWSefwd&
fzZW" [f _Sk TWIfZW S fwd [feWNXZSf [e fZW eagdUWaX fdagT W(
Tof fZWUZS UWBdWISTZWaWHWEZST fZW bWU[Xhé[ a'ag cgS™'
flWeSdWU gWéa fZWXg'Yg (

@ )+.2 GdW SV HS[XadV#,$ bgT eZW\B TgMWI[ VWSAY
i[fZ fZWbdWA[_['Sdk ['hWef[YSfla® aXiaaVk SefWwd(gZW Sgfzade
Y[hWea_W Sfiw'fla’ fa fZWbSe [T"WWXXWEX fZWXg Y[ [ USeWaX
ba[ea Y SV dWXWd fZWXSUFZSf [1 +3+* fZWb"Sf iwdWcg[fw
XdW\Wda_ bSdS[flU [ XWUfla" SV [U[VW Sk afWwV S VWUdJW®
[ "aeWe(@ +3@-8" Sefwd'SYSdg fgdWWV[SWebWU[SBRNbSAWV
XadfZWSdfX[U[SBgM[hSfla® aX fZWXg'Yge&gegSMkbSdSe[f[Ugba
fZWb"S*f( iSe bdWbSAWVgf "a Xg'Yge iSe Xag'V vgd['Y fZW
WSea'( JZWk XgdfZWefSTW&ZW auUgddW LAY fZWXg'Yge a™ fZW
Sefwde S XSUfadaX [ _badfS'UW [ fZ[e bdaT"W_&<hW" fZagYZ [f
_[Yzf “af ba We baJea’ag SUflh[fk aX[f ai'& [f [ Ua UW[hST"W
fZSf fZWSefWd Sk TWegXX[U[W fAfdaYW age eafZSf fZW'g_Wdage
Xg'Y[ _Sk auuUga’ S UZW_[USUZS'YW' fZW_Sfwd[S" [_[*Sd fa
bfa_S['W bdaVgUf[a® Tk TS fWd[J" fZWVWUa_bae[f[a’ aX XaaVeaX
SLSM adlY[( <jbwd[ W'fe USdd[W& [ fZWX[WNWdAWV[h[VWV
[fa fia YW WdS¥[h[e[a'e&a W Ua'e[f'Y aX SddS'Y['Y XWWV['Y
bW’ e ahWdSefWhSfUZWS'V “af['Y USdWXgMRWWXXWZTV b S f(
iZW WSW'gSVa eZWWHEWafzZWdfzSf aX SVd'[[ fwd['Y Ua™
UW fdSiwwjfdSUfe( @ SVVI[fla’ fa aTeWdh[ YfZW kd'bfad” aXfzw
eZWWp bW & WSATKTSV iWdWUSAdWXgMRUZWV [ advVWda
WUgd\BVV[fla'S" VSIS( JZW SgfZade Xag'V Ua'U”ge[hWVh[VW UW
fZSf iaavk S fwdiS Z[YZ"k ba[ a'age SV fZSf fZwW dWgn['l
@\e'e iIWdWe[_["Sd[" UZSdSUWdWhWddWbWUIZWfZWdba[ a™ WV
Tk fZWbASf ad fZWWijfdSUfaX fZWbNS™f( JZW ) eW [ fZWbwW®
a fZWWjbwd[_ WSS fWdbSfUZ&/gd['Y +3@ @SS "W V+(

> [fWAWIY fa aT WdhwWzsf [ fZwWbdWbSdSfla“aX fzw
WifdSUf( [f iS  bdWgd'WV Tk Gd[W' S’V HS[XadVfzSf fZWba[ a’
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iS SNShalvs “SfgdW( @' fia [efSTUWefzZWiSfwd WijfdSUfe
IWAW WgfdSAIWMfZ  eaV[g_ T[USdTa SfW(@  dWYSdia fZwWfZ[dV
WijfdSUf8Z[UZ iSe aTfS[WVTk _SUWISI izZwb"S*fe i[fZ /* bwd
UW'fSMUJaZa’S'V Ua'UWfdSfYfa S harg W aX 2 ag'UWe&[ Sk
V[NgfWM[fZ ., ag'UWeaX S"UaZa"&. eWW_&WdkbdaTSTAZSE fZW
SVV[fla® aX egUZS ~SdYWgS'f[tk aX eb[d[fe iag"V bdavVgUWua™
e[VWASTWaj[USfla° SV SVV_gUZ V[ Ua_Xadf fa fZWS'[_S”e(

HS[XadV#.$& fZWeS_WKWSdBgTA[eZW\8™ SdflUNWWSA[ Y[fZ
fZWUZW_[USWjS_['Sfla’ aX iaaVk Sefwd( ?W Y[hWeS Td[WXxiwW'
h[Wi aX Wjbwd[_ W'feS'V AfWdSfgdWWS[Yi[fZ SefWdalea [Y
SV USddWEW[ hwef[YSfla® S efWbXgdfZWdk _S]['Y bdaj[ Sfw
S'S*keWeaX fZW "WShWe&aiWwdeS'V daafe( JZW b Sfe iwdwW
YSIZWAWV Ag'W SV iWdW[ Traa ( JSTAWeSAWY[hW' fa eZai
fZW cgSf[ffwe WjfdSUfWVTk eW WU "hW fe& gUZ Se ~[Yda[ &
WfZWd&Z"adaXad_&WfZk" SUWISIWBYV S~UaZa™( 8 bdaj[_Sfw
S'S*kele IS _SVWaX fZWAWS)S'V daaf eWbSASIWKYV dWegHf
fSTgASTWV( S_ b[WeiWdWS ZWVS'V S SAKIWYV cgS ffSTThWAK&ZW
Ua'ef[fgW fe aX fZWSeZ SAWU[fW\Be Xa aie4

CWSX Haaf
#ShWdASYW$ #ShWdASYW$

DafefgdW ((((((CCCCCCCCCCCCCCCCCCC =01 +(.1#+
:ZMad['W \(3* 1 *2N
:SdTa” V[ajjvw " +.(<01l o(/=1*
IS’V Sl -3.*1*
:SdTa’ *(-*11 *(21!
agTAWIATUS(((CCCccccceeccceeccc (U (14
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Raiford made tests for alkaloids, but with negative results.
A spectroscopic examination failed to show even a trace of
barium. Reference is made to the fact that woody aster is almost
invariably infected with a fungus and, while it has not been shown
to be poisonous, considerable suspicion is held concerning it. No
positive evidence is advanced in regard to toxicity experiments.
The author states, “For tests with experimental animals, extracts
were prepared with different solvents. The results secured indi-
cate that the material extracted by alcohol (from which almost
all the solvent was removed before administration to the animal)
had the most pronounced poisonous effect.”

Following the investigations of Raiford, the study of woody
aster was continued by Loy (5). Considerable attention was
given to the volatile, nonvolatile and resinous constituents. Sev-
eral plant products were isolated and identified, but none of them
were of a poisonous nature. He found that the gases, evolved
during fermentation, aided by the addition of suitable ferments,
were inert.

Parr IL
EXPERIMENTAL.

When the author began his preliminary work on the aster, a
review of the experimental literature indicated very clearly that
the toxic principles were non-alkaloidal. But no systematic effort
appears to have been made to determine the general character of
the poison. The administration of alcoholic extracts had given
positive results and the ante- and post-mortem symptoms coincided
with those recorded in connection with the field studies. This in
conjunction with the similarity of symptoms exhibited by different
animals pointed to the presence of a specific active principle. Con-
siderable importance was attached to the fact that moisture on
the plants appeared to accelerate the poisoning. This applied
particularly to the immature plants. Hence aqueous extracts
were prepared of suitable concentration, without the addition of
any foreign substances, and their effect upon rabbits determined.
It will be recalled that Prien and Raiford neutralized the extracts
before administering. Fresh material was collected at three dis-
tinct periods of growth, viz: immature, flowering, and seeding.
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Immature Plants.

The fresh material was found to be free from any fungus.
After drying it was finely powdered and placed in suitable con-
tainers. The first test was to determine if the active principle
might possibly be glucosidic. One hundred and fifty grams of
material were extracted with ethyl acetate in a small percolator,
the solvent was removed, and the extractive matter examined.
Nothing of importance was found. The original plant powder
was dried and re-extracted with water. A portion of the extract
was tested for toxicity. The results were positive.

A second fraction of the aqueous extract was concentrated
to a small volume and examined for enzymes. Nothing of an
enzymatic nature was detected. The probability of the aster hav-
ing a toxic glucoside appeared rather remote.

This preliminary work was followed by an experiment which
involved a systematic study of the water-soluble constituents.
Approximately 25 pounds of air-dried material were macerated
with luke warm water for 48 hours. The aqueous extract was
filtered and concentrated in open dishes to the consistency of thin
syrup. (Aqueous solutions of the aster, when well filtered, are
not easily attacked by moulds and bacteria.) The solution re-
acted decidedly acidic and gave an odor very similar to that noted
during the drying of the plants.

Tests for free and combined hydrocyanic acid were made
upon a portion of the extract with negative results. Two hundred
grams of concentrate, subjected to steam distillation, gave nothing
volatile with steam.

The next step was undertaken to determine the value of
basic lead acetate as a reagent in separating the active acid prin-
ciples. ('This precipitant will be referred to as the “reagent” in
subsequent experiments.) About 250 cc. of extract were treated
with a slight excess of “reagent”. A profuse precipitate de-
veloped, light yellow in color, and in a few hours settled out. It
was removed from the aqueous mother liquid by filtration,
washed repeatedly, suspended in water and the lead precipitated as
sulphide. The original filtrate was set aside.

The regenerated solution was warmed and aerated to remove
the last traces of hydrogen sulphide, and re-precipitated with the
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“reagent”, avoiding an excess. After recovering the substances
combined with the lead the treatment was repeated until the final
precipitate was nearly white. Toxicity tests clearly established the
positive action of a principle thrown down by the “reagent”. The
filtrate mentioned above was examined for poisonous ingredients.
The results were negative. As a result of this experiment it was
apparent that a tangible source of attack was indicated. It was
conclusively demonstrated that the active principle or principles
could, in part at least, be extracted with water and recovered in
the form of a lead salt.

The main bulk of the remaining aqueous extract was treated
as outlined in the above experiment, in order to obtain a sufficient
quantity for further study. By avoiding an excess of the “re-
agent” in the precipitation the subsequent recovery of the poison
was found to be much easier to purify. In other words, if the
precipitation was carried to completion by adding an excess of
“reagent”, substances closely associated to the active principle
were difficult to separate. The final solution was strongly acidic,
as noted in all the aqueous extracts of the aster. (It is true that
most of the aqueous extracts from plants react acidic, but in the
case of woody aster it is much more pronounced than any other
case that has been observed at this station.) Attempts to prepare
the calcium, barium, lithium, sodium, and potassium salts proved
fruitless. Washing with selective solvents removed nothing of
importance. The most satisfactory procedure for the purification
of the crude poison was found to be as follows: The aqueous
concentrate after the lead treatment, was digested with an excess
of hot alcohol (70%), then cooled and filtered, and the concen-
trated filtrate retreated with 80% alcohol. After chilling to the
temperature of the ice chest, an excess of ether was added and
then allowed to stand 24 to 36 hours. At the end of this time the
sedimentation was usually complete. The clear liquor was de-
canted, concentrated, and retreated with anhydrous ether. The
material thrown out by the ether was added to the first fraction
and the mixture treated with enough water to form a paste. To
this was added an excess of go% alcohol and, after thorough
mixing, was filtered. Upon slow evaporation over sulphuric acid
and lime a crystalline deposit was obtained which proved to be
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the poisonous principle of the immature aster. Fig. 3 shows the
characteristic crystal grouping. Its properties are discussed in
Part III.

Having established the
presence of an active principle
in the aqueous extract, atten-
tion was next given to the sol-
vent action of alcohol. Fresh
material, amounting to

pounds, was extracted to ex-
haustion with ¢o% alcohol.
The total extract was con-
centrated and divided into,
three portions. One fraction
was suspended in water and
agitated for 12 hours. 'The Fig. 3.

insoluble matter was sepa-

rated by filtration and treated with g5% alcohol. The alcoholic
solution containing mainly resinous matter was fractionally pre-
cipitated with “reagent”. 'The subsequent treatment was the
same as outlined in the lead precipitation of aqueous extracts,
about two grams of the poison were secured. It was found to be
identical with that isolated from the water solutions.

The second unit of the original alcoholic extract was digested
with an excess of absolute alcohol under a reflex condenser for 8
hours. The mixture was then cooled and filtered, and the insolu-
ble residue was set aside. The filtrate was concentrated by dis-
tillation and the residuum retreated with absolute alcohol. The
experiment was continued until no further dissolution occurred.
An examination of the alcohol soluble matter resulted in the iso-
lation of a trace of an amorphous principle which is discussed
under the flowering stage of aster. The substances insoluble in
absolute alcohol were combined and purified. Approximately 1.5
grams of the water soluble poison were separated. The isolation
of a toxic principle by three methods from the immature aster
was conclusive that it occurred as such in the plant. The total
yield was found to average approximately 1% of the dried plant
material.
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The third unit of alcoholic extract was subjected to steam
distillation. The volatile matter was small in amount. Its odor
was characteristic of the plant itself. The total distillate was
washed with ether, and the solvent evaporated. The residue, semi-
crystalline, was taken up with 70% alcohol and aliquot fractions
tested for toxicity. The results were negative. The aqueous
distillate was evaporated and found to contain traces of inorganic
matter.

Flowering Plants.

The main bulk of the flowering aster was collected at the time
the flowers were fully matured (a typical plant in full bloom is
shown on page 39). However, check samples, previous to and
following this stage, were gathered in order to observe any
marked variation in the form of the active principles.

A preliminary test indicated that the reagents, lead acetate
and lead subacetate, were unsatisfactory for the isolation of toxic
ingredients, in sufficient quantities to warrant further study.

The initial extraction of the mature aster (15 Ibs.) was made
with 90% alcohol. The total extract was concentrated to a thick
consistency and divided into approximately equal portions. One
fraction was mixed with an excess of hot absolute alcohol and
the other portion set aside for subsequent study. After the mix-
ture of absolute alcohol and extract had been thoroughly digested,
it was cooled and filtered. The treatment as just outlined was
repeated until the final residue was soluble in cold absolute al-
cohol. To this was added an excess of anhydrous ether and the
whole agitated. The supernatant solution was decanted and
evaporated to dryness. The tarry residue was digested with a
slight excess of sodium carbonate solution (5%), filtered, and
acidulated with dilute hydrochloric acid. The insoluble resinous
material was filtered off and further purified. An amorphous
poison was separated from it which was insoluble m water and
ether, but soluble in alcohol. The filtrate from the sodium car-
bonate treatment was washed repeatedly with ether and the total
solvent evaporated. The residue was purified by recrystallization
from alcohol. While the fraction of crystals was small in quan-
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tity, they were found to be toxic. A full discussion of this poison
is given under the seeding plants.

A few ounces of the original alcoholic extract were subjected
to steam distillation. The distillate was examined for toxic prin-
ciples with negative results.

The remaining portion of the original extract was mixed with
purified woody aster powder and dried. It was then extracted
with petroleum ether, ether, and alcohol in the order given. The
first two solvents removed only traces of organic matter. The
alcoholic extract was evaporated considerably and diluted with
ether. A semi-crystalline deposit formed upon the sides and bot-
tom of the vessel. It was collected and dissolved in hot acetic
acid. The recovered product was soluble in water and toxic. The
ether-alcohol mixture remaining from the above treatment was
distilled and the residue again digested with ether. This was re-
peated until the further addition of ether did not produce any
further precipitation. The final residue, soluble in alcohol and
a mixture of alcohol and ether, was digested with lukewarm
water to remove any traces of soluble impurities. It was then
dried in a hot water oven and purified by treating with absolute
alcohol. The active principle thus obtained could not be crystal-
lized, although stringent efforts were made. The quantity of
this amorphous poison was found to be approximately 0.25% of
the air dried plant.

Seeding Plants.

The material gathered for the investigational study of the
aster plant at the seeding stage amounted to approximately fifty
pounds. It will be recalled that in the report made by Dr. Peck
reference was made to the limited quantity of poison and its
apparent violent action. Special care was, therefore, exercised
in the choice of reagents and in the application of laboratory
methods.

A preliminary test was made to determine the possible
potency of aqueous extracts. One hundred and fifty grams of
air-dried, coarsely ground material was macerated with water for
48 hours. The total extract was concentrated and administered
by a stomach tube in 30 cc. portions to rabbits. The results were
positixe.
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This experiment was followed by extracting 1o pounds of
air dried material with water. Inasmuch as the first test had indi-
cated that a portion, at least, of an active principle had been
taken up by the water it was considered expedient to isolate a
small quantity of the drug and determine its general characteris-
tics. 'The total aqueous extract was evaporated to a volume of
ten liters. Concentrated lead sub-acetate solution was added until
no further precipitation took place. The methods used in the re-
covery of the precipitate and its subsequent treatment have been
outlined in previous experiments. After three repetitions were
completed, the final solution, containing the substances thrown
down by the lead, was fractionally precipitated with basic acetate
of lead. The volume of solution amounted to 5 liters. The first
fraction was obtained by adding 250 cc. of 20% “reagent”. The
second fraction resulted from the addition of a slight excess of
“reagent’’ to the remaining mother liquor.

An active principle, mixed with considerable impurity, was
recovered from the first fraction. It was subsequently dried, over
sulphuric acid and lime, then treated with enough absolute alcohol
to form a paste. T'o this was added an excess of anhydrous ether
and the mixture thoroughly digested under a reflux until the ether
dissolved nothing further. The ethereal solution was decanted
from the residue and after standing 12 hours was filtered. The
insoluble ether residues were found to be weakly acidic and very
mildly toxic. The ether solution was washed with lime water
until the acidity was neutralized (indicated by decided change in
color). The lime water washings were combined and acidified
with dilute hydrochloric acid. The resulting mixture had a milky
appearance, which was persistent after repeated filtering. A clear
solution was effected by centrifuging. It was again extracted
with ether until nothing further was dissolved. The ether wash-
ings were combined and slowly evaporated in a round bottomed
flask, connected with an air condenser. The residue was re-
crystallized from absolute alcohol. Further purification was ob-
tained by careful sublimation. The characteristic crystal arrange-
ment is illustrated in Figure 4. The active principle is present in
small quantities, as intdicated by the fact that only one-tenth of a
gram of pure substance was obtained from this experiment. It
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is not soluble in water but readily dissolves in ether and alcohol.
The fact that the active drug was first extracted from the plant by
water but was found to be insoluble, when isolated and purified,
may be explained that this phenomenon frequently happens in
those cases when the presence of certain salts greatly accelerates
the solvent action of water.

The second portion of the
lead precipitate obtained from
the treatment of the original
mother liquor was examined
and found to contain only a
trace of toxic matter. The
solution remaining after the
removal of lead compounds
was practically free of poison-
ous principles.

The ease with which the
active poison of the seeding
plants is taken up by ether Pig 4
suggested that perhaps direct
extraction by this solvent would be successful. Three trials were
made using 100 gram portions of air dried material. Nothing of
a toxic nature was detected in the residue left after the evapora-
tion of the ether. It is clear that the drug at this stage of the
plant’s growth is combined with ether-insoluble ingredients.

The third and last extraction was made with g5% alcohol.
Fifteen pounds of fresh powder were percolated with cold alcohol
until thoroughly exhausted. The total extract amounted to 25
liters. This was concentrated by distillation under reduced pres-
sure to approximately one-fifth of the original volume, then mixed
with purified aster powder and dried in a steam oven. After
drying, a second attempt was made to extract with ether but the
coloring matter and resins isolated yielded nothing suggestive of
the original poison. After redrying the mixture of alcoholic-
extract and powder to expel the ether, complete extraction with
strong alcohol followed. The total extract was placed in a large
well stoppered bottle and allowed to stand for two days. At the
end of this period a considerable quantity of deposit had settled
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out. (Raiford, in his preliminary treatise of the woody aster,
states, "It is worthy of note that in the preliminary consideration
of this extract some of the matter removed was changed by oxi-
dation or otherwise so rapidly that before the drug was exhausted
the extract began to deposit a solid that could not afterward be
dissolved in alcohol.””) The semi-solid matter in the above separa-
tion was removed and likewise found insoluble in alcohol, al-
though readily soluble in water. It appears to be resinous and
no doubt is to be identified with the mother substance of the
poisonous principles. The alcoholic extract from the last extrac-
tion was concentrated in open vessels to the consistency of a thin
syrup, filtered and treated with a solution of alcoholic lead acetate.
Upon the removal of the precipitate the filtrate was next treated
with aqueous basic lead acetate. The lead precipitates were put
through the following examination: suspended in strong alco-
hol and the lead removed by hydrogen sulphide, the resulting
alcoholic solutions were then concentrated and thoroughly dried
over sulphuric acid and lime, redissolved in absolute alcohol and
carefully sublimed. The yield (active drug) from the first lead
precipitate amounted to 0.25 gram, from the second (lead sub-
acetate) 0.75 gram. It corresponded in every detail with that
isolated from the original aqueous extracts.

CONCLUSIONS

The chemical tests made in the laboratory coincide reasonably
well with the conclusions arrived at through field observations.
The immature and seeding plants yield definite toxic crystalline
principles. The poison found in the flowering plants represents
not only an intermediate product but also appreciable quantities
of the water soluble and ether soluble poisons, depending upon
the stage of development. The plants just blooming will yield a
comparatively large quantity of the water soluble poison, and only
mere traces of the ether soluble form, while those which are about
to shed their flowers will show a reversal of this relationship.
The amorphous toxic product isolated from plants having well
developed flowers resembles the poison from the seeding plants in
its physiological action. It shows a gradual increase in quantity
and stability with the inception of the flower buds and their subse-
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quent maturity. From this stage on it gradually decreases but
does not entirely disappear, as such, in the seeding plants. Pre-
sumably it is the mother substance of the ether soluble prin-
ciple.

Parr III1.
PROPERTIES OF THE ASTER POISON.

The chemical and pharmacological studies of the woody aster
have been confined largely to the poisonous principles. The resin-
ous ingredients have been extremely difficult to analyze because of
their instability. Aside from the scientific interest attached to
such an analysis, little of importance follows in relation to the
poisonous properties of a plant, unless it happens that the resin
as such is poisonous. In case of the aster resin, it was suggested
that it might be used as an insecticidal remedy. Experiments
carefully controlled proved that it has no particular toxic effect
upon insects.

The data relative to the characteristic properties of the aster
poisons include only general results. It has been considered
advisable to publish the technical phases in a scientific journal at
a later date.

WATER SOLUBLE POISON.

(a) Physical and Chemical Properties.

Reference has been made to the poison isolated from the
immature plants. For convenience it is designated as the water
soluble form. Several other solvents were tried but only with
partial success. Prolonged boiling with pure acetic acid will dis-
solve it to some extent. When thoroughly dried it is insoluble in
strong alcohol, ether, carbon disulphide, ethyl acetate, acetone,
and petroleum ether.

The melting point is indefinite. When heated to 224° C. it
decomposes, without exhibiting any traces of a liquid.

While its aqueous solutions react strongly acidic, the sub-
stance does not correspond to that of a typical organic acid.
Neutralizing with an alkali and evaporating the mixture to dry-
ness results in recovering mostly decomposition products. If the
acidity is neutralized (indicated by lacmoid, or phenolphtalein)
and the solution allowed to stand a few hours, it will become
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