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The Toxicity of Oil of Turpentine for 
Domestic Animals. 

H.' I )I l r \\' <: . ~T J•;Y);'. !-;p1·t io11 o1 Ph:11·111111·11l11:.:.' a ud 'l'ox i .. olu:.r.'. 
Oud1•r:<l1•p1111rt. 

I. I ).ffl'llOIJI ,. I ll)]I.. 

\, :1 1111111111'1' of 1·a.s1•.s ol 1'llsp1•1·1t•d puisonillg- i11 ... tn1·l. 11 ith coil nl' 
1111·pt-1d i111• hn" lwt'n n~port1·1l tn u:; i11 I lw 1·0111··«· ol t lw [a-,j 1'1•\\ ~ c·~IT1' 
tlw i11l11r111atio11 in this artith• mn,Y lw ol valnt• lo thm,p 1·111w1•1·111•1I. 

Lattnlv 'il'ri1111:- m111·t:i lih- 111·1·1uTl.'d iu hnt'M':- 111111 cl1111kn,.. 11 lii1·li 
hnd lw1•11 1hem:be1l \,~· lUl!Hll'i ,;ta l1ottlt• \dtlt tl11• !11Jlo11i11~111i',_t1111· :-

.. + oz. ol oil ol ttupen t i11P, 

l 1l ra l·hm ol t-strad ••I' 11wl1• f1·111. 
pint of raw linseed oil." 

Thi ... 111i,.t11n• wa ... pre•:i-1·ibed h.' Ollt' ol 11111· ' hl\'1•11111w11t \ 'l'tt-ri11a1y 
I ltli1·1•1-.., a11tl tlit> 11w11t'l' of lhl' animal., allPStt'd that th1• q11n11til.' ol oil 
ul 111rpe11tinr is excei<sin• and had cau"ed the 11101talit~· nm1111g Li.; 
<llli111aJ,, Hulf-110.;;es "i>re pr1•:.t·1 ilw.t tor ~·111111g- 1111i111al,... 

l L. ::\A I LJtF: <W (Ill. OJ• Tt HI'~.~ 11:-.1 ... 

llil ot turpf'nliur is ::t l'olnul'lt>;;s. l'l1•a1· liquid with a pt•c·uli:11 01ionr 
:11111 a pu11gent, somewhat hiller, 1a,,1t! obtui nc1l b~ di~Ullalion :wd 
1e{'lifi1·:ilio11 from furp1H1tine. 

'J'uqwntille i::; an olen-ref\iu ohtainl'd from \t1t•i 1111r- ::;pN·i1•<; of [1
11111.\ 

g-1·11wi11g- i11 1litT1'1·e1d parts of the wo1·ld. 

Oil or l11rpcnti11e f'Ollluius VUrlOUh h)dmcarl11111s (ll'l'!ll'IH'S). likt• 
1·nn•11p 1 pi11ent' (U, 11TI,c) and C'amplieue, and !'t>sin :11·i1ls. 

" ,\ lc·ppo tmpen tine · · j,, obtained from />11111 .~ l111fr11c11.~i~. 

" Hordeaux turµentiue" is ohl•1i111•d 1'1·11111 /'11111.f 111<1t1fu11a. It 
is kuo\\'n as " galipol " . 

.. Cn11uda {11rp1>oti11e " i:; alt-o ohluint>cl lro111 /> . 11111n/111111. 

'· Carpathi:i11 t11rpf'nti11e" i,, ohtaine1l lr11111 /'11111• 1•1•111f1te1. 
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" ('lii~111 t11qa·11linl' •· i.,; obtained from tlw )iPditE•1·rnnvun frflti, 
f'i.~1111·/11 lt•rf'LJ1nfh11s. 

" Uornrlllrn Ill' '' hile turpentiiw •· is ult1:1i111•d 1 m111 cliftrrc>al 
spe1·iec1 of l'i11u.~. 

" ll 1111~tnri:UJ tnrpt•tttiJtt> ·• i,; nl1fa111ed fl-ow 11/1111.~ p111111l111. 

"L11r1·li or Yeuil·e turpentine., is uhf11i11c•d 11·11111 11i .. larc·l1 tree. 
/ ,11rt.1· t·111'1tflt'll. lt i~ u Yi~l·id li1~ui1l nl' a ,\ Pllowi,;h 111· y1•llo\\ isl1-grt>E:'ll 
1·olou r. 

•· Hlrusi;h11r;.{ turpu11ti1w" is ubtaiuod 1'1'0111 tlw l·:uropt>all ~pruc.i 
ot fir free, .l l1i1·.~ p1•1·/ 111ol11. 

I t should he 11tt•ntioue1l thul 111 <'OlllHlf'l'C'e th1•re ii; a t1n111·11tn1c 
.wl1.~fi:flf/1. <·tllle<l "whit(' spiril '', \\ith ;1 hoili11g- l'allg't' frv111 140° 
co 220° F., whilst IJ'ue oil of turperdine b<>ils at aboul :312·8° .I!'. 
" \V'hit 11 spirit,. is a distillation prntlucl ol pefrolP11m and ii; 
pl'ohaltl,, 111orP poisn11uus tlinn oil of I ur1Je11ti111·. n::. it. is mor~ volatile. 

Petroleum. l'l•sin 11il nud wood h11•ppntine arr tl11• tlloi;I (•011111wu 
adultt-rnuls fouutl in oil 111' tnl')Jtrn1iuc. Wood tuqwutine i~ oblai11etl 
h~- distilling-the rools aud sl 11u1pi- of various s1wries of l'i1111,(, 

}?urt bt•nuore petroleum. parnttln oils. l'o:.in, rosm oil, petmleum 
henzin, kno::;e1u:• nil nncl c;imiJ.u· hyu1·01·ad11111s rna_v •HTlll' as 1mpu1·tlie11 
in oil ol' t urpe11tine. 

Oil or tuq1euline .;Jiu11l<l be stored i1t Wl'll -elo::-t•<I ('0Jlhlit1el'6 
( prefe1ably tlurk-colourtid out's) iu a cuol ;.1ntl dark place . In Jig-ht 
1111il in tbe presence of oxygeu oxitbtio11 111·nceeses r:HlMl lhc' fc1rmatim1 
of formic·, ac.:eti<· and c.:amphoric adds, nrn1phoril· alrlehylll•, and 
h.nlrngen 1wrv.xide. 

Oil of turpe11ti11e sho11! 1l hnve u residue of 0111 rnorc than 0-.1 pc·r 
l'eni. wheu evapomtPd q11frkly in a flat dish o,·er ~\ water~lrn1h . 

I British Pbanmw. ('o<ll•X (1!}:14); n orlan<l (1923), SquirP (l!J!G).j 

1 fl. Toxrn DnsE~. 

The toxic {loses of •>il of t.urpeutine Yal') acc·m·tlil1•,. tu its m·i;;in, 
c:hemil'<il con::1tituti1111, aud storag't'. The more Ynlutile lhe cun"1iluPoti< 
:.ntll lhe higliPr tbe tlegret> of ox_idatiou of these 1·uu~lituents 1hP 111nrt> 
poisonm1,; lhe oi l of turpent.iue will lw, The prese1H·e of impurities 
like pamffin oi ls. pefroh·um ht•11zi11. kerosene oil and otht>r nilotile 
ltytlrn1·arlmns ren cli>rs oil of tuqw11ti1tt' rnMe tn"i". 

1"1·i:ilUlel' (l !H !l) stutes that bol'"es and catlle tolernte single do"e~ 
of 2!JU lo 400 grams ( -= ±8 lo }:j oz.) of oil of tul'pcntiuP, whilst 
tllllOllUtS O( from :")l)() to l,(l(J() g'l':.lTIIS ( = ±17 to !l;j OZ.) induct> colic, 
diarrhoea i1111l haemaluria i11 horses. li e imw a prnrnJu111.:ec1 
haemurrhagic 11 eµh r it.i1> in n horse which h:.Hl l't'l't'ivt!d ."}00 gn1m:- 1>f 
oil of tu.rpentiue. The noimal, however, rt-1·overed. IlNtwig­
(Frohner, Hll!l) i·i>ports t liaf dogs, whit'h had re••t>in•d from 8 to 30 
grams ( = ± t to 1 oz.) of oil of tm·peutinc died from g11stro-e11teritis. 
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11 I,. 'l )·.\ \ 

.\. 1·\iihl di1•d al1011t liflN•11 hnur .... ti l1•r h;l\·111i.r .... wnll11\\1•d I~, grnni.... 
111 nil ul luqw11li111• ( Lewin, Hl'!U1. l.1•:-"11J,,. ( J!J:t!) stall'-. I hat IO 111 
1:1 1•.<'. ol oil ot t11qw11tint- i~ pui ... 011ou ... Int 111a11. [1"'"11111ahl.\ "hr11 
1.1k1·11 1111ilil11(t>1I. 'l'ht' H1iti-.h Plia11ua1 Pllti1·al l'odt•:\, l!J:J·I. Jm• ... 1·rihes 
~ In lG t·.1·. ( '! In .+ fiui1l d1·;11·hm ... ) ul oil 111 f11l ')'l'1tlint:' "" au 
;1lllh1•l111inti1· lor 111an. 

l>i1•1 :.c·hh 1 l!I:~.)) ;wl'iilt>ntl.' i11.i1·1·rt·tl 1l1n•1• l111r...l'' ,,·1•1µ-hing 
appro,i111alt> ly illll K g. iutraYPU11\1-.ly \\ itli 1:1 1·.1·. 111 utl ut' t11rpt>ulin1•. 
Ea1 h i11j1•r1 i1111 wa-. 1·umpll'teJ i11 lilll•e11 -.p1·011d.... \\·i1 l1 i11 a ll'\\ 
111i11111l'~ :1fl1·1 i11j1'1·lin11 two nf thP hnr"l'' deH•lu111·cl 1hr followi11g­
'.\ 11q1t11111" ol poi:-1111i11g: r1•.,th•s ... 11c•,...,. :-haki11g tl11· l11·ad. p1•r,.piniti1111. 
a1·c·Pl1•rale1l pul~l' a111I n•;,;pinitiou, 1111c ani111;d d1•\l•l11p1•1l a11 i111•g-11L11· 
p11l-.1' 1111d did 1101 ll'NI. Tiu• IC'lllJIPJ";d 11rr,.. l'l' t"llf'ill'd 111•1p I 111m ;\!J 4 IH 
·W 0° ('. 'l'h1• thinl lw1·.,l' also :;liv\\1"d sillli l;ir :-.\111pt11111., \\ithi11 a t'l·ll 
1i .. 111·-. al'ft>1· 1111' i11j Pl'ii 1111. Tl11• f11llowi11g 111ol'lli11i.r thP a11iurnl,, 
app1•ared 11nr111al aµ;aiu . 

. J\•1·k11wit ... 1·h <l>iPl"'Wlikt'. ]!!:Vi) i11j1•elNI 111\t' h11111lil'd li11n<t'i< i:rnfft' l'­
i11g l'rom lar_yngo-phtll',Yllgiti ... inl1·a ,· 1•111111 sl~ "itl1 :1·() P.c•. nl oil ul 
t11rp1•nli11P "itli lt'l'.1 -;ali-<l'ndoiy l'e,;1il1 .... l l nr-<1•,.., "hi1·h h11d l'f>l'Pi,·1·d 
:.! 0 c'.t'. of oil ol 1111 pt•11li111• i11t1<1Yt'1tu11:-I,\ fh-1' 1i1111•-. 111 111lt•1'\H).., ol 
frn111 1·1111r to :-:ix cl11_1., .. clen•lopf'tl 1111 .... n11p111111" 111 1'"'"'1•11111g 
Sc·h11n111g-o\\ if:.wh tDin-,chk1•, t!}:{?,)l. 

Jl i1•1-.1·hkt• .... 11µ-g-1•,ts th:rt e'>J1••1i111l'llb h1· 1·1111d 111·fp1) in onlPr 111 
:i-.1·p1·t:1111 the tm.i1· do,,.•s ul oil 111 tui-pt'11li111 11 lit:ll 111.it·d1•'1 i11tra­
\'1'111111sl,1 ns I his rneth111I of a<lminisleriug- tlri ... al'1 lu•l"ial oil 111ay pr1111· 
of ~l'Pal lw11c>fit i11 di ... 1·:1,es uf thP i·p-.pir;)1 111 ~ 1r:11 I 

\\'h"n inj<'l'l1•d sulwntnrwuu-.ly 11il 111 1111·p1•11tin1· e;111se ... tlw 
l11n11a1 ion ol i<lerilr ah,;!'es-,e:o. 

U:-. 111-.11 s·11·.Po1111T 1'::-.1'1-. u 1 ~n.:n :- . 

,\i; mi't llrt'" 1.t oil 111 l11rpc11I i11P, t•\lrnl'l ol 111ulP l1•rn a11d i:J\\ 

l111-.t•1•1l oil a11• 1·11mmc111h· n;:;ed ;1::; a11d1t•l111in1i1·-. i11 ho1'"' ii \\lh 
lliou!!ld u1hiii1il1l1• lo ad1n~11i-;t"1' lwth oil 111 IUIJll'tllit1t• ;1111! 1•\lr•ad 11t 

111al1• l1•n1 in lh1• sa1111• mi:xtu1·t- i11 111d1•r lo ill'f'l't'ltii11 \I lr1•th1·r tlil'\" ;11"1 
".\11l'rg-i,.;lit·ally uncl i111·n•a;;1• 1•u1•l1 11lh1·1·.., lu\itity. ' 

Th•• nil of l111·111•1tlin(· \lt<Nl in llH'>'t' c•:xpc·ri 111P1di; is 111111 p11·1i:11·pd 
lr.' Hil'clf'I i111d t11· lTii1•11, Tlu111111\ 1•1·. (i1•r111;1ll~'. 1•\t'l'Pl '' l11•n• i-l1ttf'd 
11l l11•rwisl'. 

'l'lw 1•xl1·ad of 11111le ft-I'll usi>d hears tht• tolln" i11g- l11lwl: " l•:,t r:i1'l 
l•:t lit>r1• d1• F11ug-1;rt• ) ftllt' Y1~i,~ rinai1· ... Ti1r1• :2 f..:l:i J11•r 1·1·111. lili1·1111• 
lirnlt•. (;ignonx Frf're~ & Cif', L.n'lll ". 

'l'h11 rnw linsppcJ 11il w:.i-. the ·· Ui>uuim· Ha11 L111 -1·r1l Oil. Tlii .. 111• 
l\1 1111cl •. ulilai1wd l"ro111 '\. )frJ11111-.h, -11:1 <'hnn·l1 St11't'1, Pn·toria . 

. \II tlw hm·,_, • ., Wl•re starve<l fut .q1pr11xi111alt>l.\ t'lJ.:1111•1·11 huu1 .. 
lll'lc n• l11•i11g 1lrt'111·l11•cl: 1hey, hm\ e\·1•1, had l1·c•1• a1T1•ss lo \\td1•1. 
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l'll'd('l'I y OF 1111. Ill ., nn·i::~TlXE. 

Frn111 tht> fureg11i111-t expcrinw11h it j, t•\i1lt'nt lhai 8 0 1·.1. ot 
oil of luqwntiut' 1Hli11i11istere1l j11 :10 1·.1 .. ot nl\\ lin:-1·1•d 11il n11l111·NI 
ln111sie11t s.\mploms of poi-,uuinµ- iu a rahh1t, "ltj]p 4 · 0 r.r. 
aclmiui,.ten·d i11 :30 C'.I". of raTi liu.,eetl oil 1·au:-1·1I .1 -,light diarrhu1•a anti 
ti>111pot"<lr~· lo:-.-. nf appt>tilf'. 

ll \\·oul1l apJH'al' that l~O c.c. ( -l oz. ) uf oil ot ltnp1mliul' 111111 
.. 1' .I". ( - I clr:11·h111 ) n{ extraet ut mult> fern ;11l111111ish•n•1l in non r.c . 
C I pi11t) 111 rn" li1het'd oil is a ,.afe mixtun• t.11 lull-1?111\\u h11r ... 1·~ 111 

Jnirl.r good 1·1111ditin11. Ho1w :!14J:j en'u tolPrale1l t" i1·1• tlu" quantit,,· 
nf oil of turpe11ti11P au1l extral'l n£ mah• h·r11 without i"lwwiu~ 1lefi11tll' 
".n11plo1Jt:-. ot p11i:-1111i11µ-. 111 vil•W ol th1· hll't, h11\\l'\"1•1. thut h111 ... 1• 
:n:~.-li rN11·f1•il foirl.' s+>n•rely to a mixture ot l:!O 1•.1·. ol' oil ot 111rprn­
li11p :11ul 4 1·.<·. of t>xlra<.:t of m;dv ft'rll in liOll 1'.1· . nf' I'll\\ liusl•tid oil it 
\I011l1l not hP a<lYi~al1le i<> :11lmi11isft>r larg-Pr CJ\llllltili1·,; than ih<'"l' of 
oil ot t111·1w11tim• aml ex:fral'I of 111ale fern tu foll-grnwn lwrst>s in 
fail'I,, good l'Ot1cliti1111. lJ or~w,; in pour 1•1m1lifin11 11111! ~·nun:.t hn1~1·~ 
l!honld l'l'l·l'i,· e lwH of the •\IH1\"P clo,;ps, 01· h•ss, aCl'Ot"tli11µ- lo u~C', ,;izP 
t11ttl 1"<11HliH011. 'l'hP Jll'E'ill'l'ih£'d 1ln,.;l' of l~ll 1·.1·. of uil ul l111'jw11ti111• i:; 
th:d for th1· pure>. \lllllxiili;wcl arHI unntlult1•mtP1l p1·orhll'L 'l'h1· 
n'icliRt><l onrl adnlt1•rntPcl oil cuutniuing kE'l'O•l'IH' oil. bC111r.iue. parnfti11, 
1•1c .. will prnhahl.~ lw tnOl't' toxic. 

I\'. 8Y'11'10\IS cw P01M1x1,c •. 

Oil of tuqwnti111' is a :-ew·r1• irritant tn tlw ... kin nnil 111111·1111.., 
1111•111hrn11P:.. lt i:-, llwrt>fore, oln 111\h that it ,.;h1111l1I 11nt h<' 
a•lmini,.tPrt'll :I" ... ,wh 11er 11.~ hut h1• 111i:\1•1l "ith 1l1•111ul1·1•11b ancl 
t'll1t1lli1•11h. ,\,. a r11l1• it j., 111h11i11i ... t1·n·il iu ra\\ lilhl't•d oil. It j, 
known to han• 1·.atbt>cl im1m·rliaho •lt>uth "h1•n ndmini ... t1•r1;>1l {\'I "'" h 
/11'1' u.~. clt•nth hein~ tlut' tu 1"110kinl{ Cl\\ 111~ to tl11• in ita11t 11ut1111· nt 
th,. oil. 

Oh·l'u intPrnally in to,it· ilo:-.e:- it 1·:1111w,; ... 111111ati1i,, l:ir.\ llJ!iti,-. 
pl11~1 n1giti-,, au1l ac.:utf' calanhal ~a-,tro-c•nt .. riti..,. 

1t is excrete<l to a large extent by tbe lungs un<I kiclue~·s. ln 
:ll'Ult• poiso11i11g the 1•xhnlt!d air smells nt !ht• oil. Lnr)Cl' tlo"''"' 111 oi: 
11! t11qw111iue l'tl\l'il' ;111 acute nrphritis, whic·li 11111.\ lit' ha1•111on·li11gi1•, 
u111l nlso p,n·litis ~rnrl 1·~·s.titis. 

'l'lw n.>ull'al nel'"\'llUS '-,Y:itPm is also uffed1•1l. At fil'St thl•t·e j,.. 
-;lirnulatiou m:rnifo8tetl in int•rea,;NI t·f'AexE'~. m11•wuln1· lrl•mm·,,, 
,.;p11~1111:1, l'XC\ill'lll('lll, palpitatio11 of till' hcnrl, ll<'l't'lPrt1l<'d pul~t> :mil 
d.Y"l'"uea. Thcsr \\·mpiums ure 1'111l1rn•t•d h;r thn-;1• of' puraJ,,i-i~. 
n;1mely apathy, dizziness. staggeri11g-, f:1ll in bltio<l-pn·~s\tJ'e, ht>nrf­
w1>ak11 e.;s, gl•neral parul~'Sis, slowiug, auil t''t'lltttall.' purnh ... is of tl1c> 

l'l''Pinition. 
l f oxidation of the oil nf turp1•1dint' hn<l nc•1 •111·1piJ it nm) cuuse 

111etlrne111o~lohiniwmia. ,\1·1·ordin~ lo \Vi11t1·1·11itr. (Pl·l11. l!l~lfl ) th •~H· 
mo~· hf! a p1ououm·l'1l leucoc~·to!lioi i1a ca'leS uf p11i,.;011111go '' ilh oil of 
f 11 r111•ntine. 

'rhP \lriut.> has a c·hnraf'(Prist i1· violl't-like ucl1111r. 

,\,.in mneurinl poisoning 1lr:1th ma\ hr u 'WlfllPI to tlw nephriti.: 
1·r11h1•d hy oil of llll'pentint>. 
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11.1 ...... ·11-.,~. 

II exeP~ ... iYe q11antit1c-< L•f uil of 1111 (lt>tdint' :irt> iuLal .. d it \\111 
1·:111:-e hro111·hiti.,, :rncl pneumonia in :uldit iou lo t ht.> uho\ I' :.,\ 111pt0111>. 

Y. P osT-:.\101n t· \I \1•1·~~\H \~t E ..... 

in ca:.e.., ot acute poi .... ouin~ with oil of 111r1w111i1w g-Pm'ral 
''.\ano ... is, 11ephri1is. :11tcl ;.l:'\l'l'e init:ili1111 ol tlll' µa ... t111-i111t•,,ti11al 
nntco"n will hto> -,,ec11. Tht.>te j., h~ pt>l'a~111i:i ul ull lhll i11t1.•111al 111~a11-.. 
Oil of lurpcutiue i-. tll't!'ltahle iu th1• 1l111t;H'it- 1·a\iti1·-. and ~tu111;wli 
1·011h•11 t" h.' mean ... ol i 1,.. 1·hara<:lt.>ri,.t i1· od11ut. 

ln t•a..,c• .... of chrouie pni ... oniug tlwri> 111u~ lw 111·phl'1li>. u111I 1·l11·1111i1· 
gu ... t ro-1•11 ll'ri Ii:-. 

\'l. ('oYllU-1,flH"lll(I\-.. 

Oil ot furiwntine should not be adtninistcrecl lo a11in1als i<uffel'ing 
fi.0111 c·o11gcstion of the kicl11t>~s. nepliriti:-, 01· g:1-;lrn-P1deritis. 

Y 11. T1n:.1·1 \IJ-;1\ r. 

:Xo sJll'l'ifie autitlot1• to oi l of 111rpPtdi1tt' j., l.110\\11 .11111 '.'mp1omati1· 
trt>ntment is to be appli~·<l. lf possihl" ~fnnH1<·h 1:11t1gt> sh011lcl lll' 
upplie1l. Emullit•nb. d ... mulc-cut" u111l a-.tl'ing-cnt-. <barley grut>l, 
liuset'll tfoeudions. nm lin:,eetl oil, linH' \I al Pl'. ta111li1· U('id) antl 
gerwral hc•aJ'l ,.1inrnla11b. (r·nfft>ine) 1'h1111lrl lw n1li11i11isft>1·prl. 

Iu ('O~t's "here pa r:dy,..is hu-. a I r • .,1!1,,- -.('t i 11 t'l'll t 1 ;1 I 1wrY01h ... .' -.lt-111 
sli111ulants (strychnine, ,.:ilfeim>) und rrsp1ratory i;tim11lunh (lobeline) 
.... 111mltl lw giYen. 

YIIl. Sl")t\I IRY ,,~11 l'o'"' l sm~s. 

l. The following mixt\llt.' appt'at·:. l<i 1·011stitulf' no dang-er to tidl­
gro'' u bor"e.. 11ot :-Ufft>riug lro111 c Oll!!I'"'' i1111 ol th1· kicl111·.""· nephriti'> 
or guslro-en terit1s: -

" 1:20 c.C'. ( - 4 oz.) of oil nl tttrp1•11t111c•1 

.t t'.C . ( = 1 d1achni) of t.>\ll':wt ot malt' 11>1•11, 

GOO c.c. ( ~ l pint) uf I'll\\ li111!t'Ptl oil ". 

_\s slated be> fore youug uni111111s and animal;. in poor f·untlit ion 
should reeeiYc half of this mixt ul'e, 01· lt•ss, n111l 0111~ put'I' \llHHlul­
tcratetl um! 1111oxidisecl oil of t 11rpr11 tint· 1<h1ntlil lie usril. 

:2. Elqwrinw11{s c:ontl11c!Nl ut 011ilt>rs t1'pnod "ith oil of turpPtiline 
nnd C'xfl'ad of male fern ~\rt' deserillt'tl. 

3. Tlw wxic- <lo:;es, s) mptom.; of tmi!-loni11g, po .. t-111orl1·111 nppt•;n·­
ance.,, aucl tt'eatmcnt of case;. of oil nf h1q11•nfi11t• poi•m11i11go al'P 
d i~tus-.ed. 

nI~FER F.~C'E~. 

IllUTNll PIT.\R)L\C'EUTlC,\J, COOJ~X 119:11). Th•· l'ltnrmuc:e11t1MI l'rl'""" 
London. 

DI l•~ H..,CRKI•: . C. 119:3.)). Zur intrnn•n11w11 .\llWl!ntlung d, • ., '1'1•rprntini)ls h1•1111 
PfE>rde. Titr•ir::f!. ltU111lsclt•111. Jlor!J .n pp :l:)'l-359. 
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