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1. Introduction 

Tne demonstration of opluid receptor s In nelVQUS ti ss ue o f vc-nl­
brates In 1973 (1 -3) ~ro'faked in t ensive sea rch for th !;" t'flO OgCrJOIJS 
lig.anCh of these recep to rs. Du ri ng follow ing ~·f:a r s , ~ut: h w clogen ous 
opio lds (endorphins) have, in fact, been iso lat ed f lo m bl ain , pi t u it ary 
and other t lssuei and have been ident iricd tD be pcp t ides In chc-mica l 
n.ituFe (4, 5 anti 6). More rece nrly , a d iHcr(: n t t YD(: o f opio id Iu s 
been demonstrated in mammalia n b- iof luid S. ~ .g. in b lood (7 , 8) . This 
t ype or cpiclds interacrs like endorphi ns with oplaT c·re cc prors. bu t 
is resistant to pronase, questio ning tt1(: ir pcp t id ic natu re . P ron .. ~e 
IMisUn! rompounds having op io id 3go n j ~ l i c aCl ivity were al.r,o 
r~poll ed (9 , 10, 11 J 10 be pr~ell T in bov in e m il k , m ilk tHoduns , 
bdby loods .and in I:nzymttti c c~ l-l:" i n d lg~·SI 5. O ne- su\: h op io iJ w.a1 
lat er t h*, ao;te riz:ed tQ I;le a ft<lgmf: r"It .of J:i . LiI~d n and na med as p-caso · 
morph in POJ. Its N-termina l <Im ino acid <;t'q ur-nce di tft! Is rrom t hat 
o f l hc other cndosenous {Jp ioid pt'p Lidt"!. f.e.!l. f nke phai"ms, (1-("n' 
dOl p -l'l:nS ;tnd d ~· norp h lnJ . 

In Ille I'r~senr pape r, the result s ob ta·mrd on an al1e:m pt to ~s~cs~ 
t h l' opklii..l a ct ivities of the h ydro phoni( oard cl s of milk, miJI<. p ro· 
tl:in~ , bod.,. flu ids * !lO body ti:\W-I'i Sucr. <l:!.livcr , mamm,,,y g la r'ld M1d 
br Oli n, ar c rc porl E' d. 

2. Materials and methods 

Milk somples: Cow milk wa.s. procured from the caulc ~'ard 
of 1hc Ins titute and sk immed with ;m Alfa-Laval Lahoratory 
Cream Separa to r, lyo phi li zed and the powder was. stored in 
4l desi<cltor unti l further usc. Rabb it milk was c.o llect.cd 
from hea lthy. randomly selected ra bbi ts under asept ic con · 
dit ions. Milk. was then ski mmed off in d centr ifuge, frceze­
dried and stored in a des iccator unt il u~ . 

Milk proteins: Casein WClS precipita ted is,oelcclricalJ y fro m 
cow skim mi lk at pH 4.6 by a modificat io n o f the- procedure 
of MoMEEK IN 'I 01. (12). Whey o bt ained f rom the above 
pro,"cdure W3<; s lowly ~atu r3 t e d with ammonium su lphate 
un Lu 80 % under cold an d con tlnUO U" !>t ir r ing (.ond itions. 
T he:- precipitated prCJ t('in Wd'i then spun il l 1,00,000 x g for 
_~u mi n in a Beckman Model L ,Ul trac cn tri fu~c. The prcC'i r i· 
t .He obtained WaS di)~olycd in distille d W.1le r and dialyzed 
for 48 h to remmrethe Sillt. The dialrzcd solulio n wa~ f in a lly 
l y(Jp hi~il[:d and stmcd i·n a dc:sin':dtor unli1 usc. 

Bod)! flu;ds: To coiled th-c blood sampl e-s, rabbits \A"err 
bled fro m the marginal ear ve in and blood was co llec ted in 
ice-col d Petri d ish es, lyophi li zed and t he powder was stored 
in a dtsiccator unt il use . Blood from rats wa~ also co ll ected 
3fler s.acrificing tf"1em and offered the same lr~" lment. as in 
the {a~C" of rabbit b lood . 

Uri ne from thcnormal rabbil s Wd'i collected f20- 30 mil. 
freeze-dried and then stored in a des icc.n o r unt il usc. 

Body lI$sues: Adult female rats and rabb i.s (non-La ctat­
ing and lactat ing) were obwined from the Sma ll Anim.l l 
House ma int ained <11 the Inst itute. For collec.ting the t iss.u{'s., 
animals were anacsthes ized with c.hloroform. liver as well as 
the entire thoracic , abdom inal dnd inguinal mammary gland 
were exci'ied into ic-c-co ld containers. The brain tissue was 
removed afwr oreni ng the s.kull as soon as possjble. The 
tissues were then stored frozen at _20°C until further use. 
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Preparation of chloroform-methanol extract (CMEX): 
The procedure use<1 for the extraction of endogenous opioid 
pcptides from milk, milk proteins and body fluids {blood 
and urine) wa~ the modification of the procedure described 
by BRANTL et al. (9). 
(i ) Milk and milk pro/elns: Ooe g each of tile lyophilized 
~ilm p l es f lOm {:ow and r.abbit skim milk, row whole casein 
,lnd whey prolein was mixed thoroughly with 1.0 g of silicic. 
acid. To this mixture 10 mf of chloroform·methanol (2:1 
viv) !Dlu tion was added and the suspension w.as stirred for 
one hQur and then fi lte red through Whatman 42 filter paper. 
1 h(' ·fe s. id tl c W<l 'i t. hen washed with 5.0 ml of chloroforin­
mClh.mo l m ixture i1 nd the combined filtrate was evaporated 
to d r ynes~ under vacuum at low temperature (0- 10 .oC}. 
T he f illd l (hid uc \\'.1S redissolved In a known volume of 
dis t ilk'd \\'Jte l ;llld stored at _ 20°C until furth er usc. 
(ii) Body fillid~: The lyophilized sample COrresponding to 
2D 30 ml (,Jeh of hlood and urine, was mixed with S.O g of 
5ilicic acid and slirn,,'d Ihoroughfy in 20-30 ml of chloro­
form-methallol (2: I v/v) solution for 1 h. Thesuspensionwi:ls 
fil lered through \Vhalman 42 filter paper and th e residue 
y.:a~ wash ed wit h 5 - 10 ml of chloroform·methanol mixtlJre. 
The combined filt rate was then evaporated under va-cuum 
at low LrlT! pc(,tt Ufe. The final residue was redissolved in. a 
known vo lume of d isti!led water and stored at - 20 °c for 
further use . 

Prepa!"ation of (J(eto/1e-melhono! extract (AMEX): The 
bod\' t issues SLId) as li l.- er , mammary gland .and brain, col· 
lec tNI f rom adu lt fema le non. raclat ing as well as lactating 
r;n~ and rab b its, ;,--ere ex lr..iC I Cd fo r the endogenousopio id 
peptidcs, fo llow ing the procedure o f HUGHES (4) with 
(:CrtJin modif lc.at iono:, JS descr ib E'd below: 

Tic,su('s wl lected fr om !he anatHhetized animals were 
minced t horou J.;:h \ , under i(c·(old conditions and hort1()­
jI,-c ni ;ed in 5 mi ·'g o j ,H('lUIl C wrna ining 0.2 ml of 10 N HC1jl 
\ ..... illl ,\ P01H'I·lIvchjem homogenizer for 1 min. The solution 
w:!~ th en ~Iirrcd wntinllC1L1 s l\" f or 2 h and filtered through 
~u(t l on. The rt'~idll{, w ;{~ fe-exlr3ned with 5.0 ml/g of 
.K("lOnc·watcf (80 20 \'/ ' -"). 1 he co mbined filtrate from the 
two ('); tract ion" was ('"vaporal f:"d down to the aqueous pha~ 
under reduccd pres.sure at 28 ~c. The aqueous extrac;t was 
spu n at 6,000 rpOl for 30 min in a Sorvall c;entrifuge and 
lhe ~up(.'rnata l1t was lyorh ili7oo to drynes~ The residue re­
mcl ini ng .lftcr Iyophil ilat ion was rtdissol\'ed in methanol 
(10····20 \"0 1. ) and filtercd to remove sail and residual pro­
lcim . 

r in.a ll)", met hano l wa'> evaporated under vacuum at 34°C 
and the resu lt ing yel low waxy re sidue was suspended in <1 

known volume o f dht illed water (10 § wet weight oftissuf' / 
ml distlllc-d warer ) and s.torcd at ·-20 C until funher U"$e . 

Thin Jaye/ chromatO<jraphy or CMEX and AMEX: Tho 
crude extract~ ohtained from the ~lbove two extractio n pro­
cedLII'es were chromawgraf1hcd (1 0 J-II of each sample) on 
glass plates (20 :x 20 em) ming silica gel G and but,anol: 
acetic. acid a Ild Wdt CT (4; 1 : 1) as the solyent system . Tt1r 
spots were cllar;H:tcl·i7Cd (or peptides using ninhydrin 
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Sin9h , .·\torphin()mft'11efi c 'util'i t), 

Determin(Jtion of anu/r;es i( octh'ity (jf crude e., tmctS: 
For th i, purpose, a rno di fic<lt io n o f [h e r.I t ta il·flick procc­
dure of D 'AMOUR Jnd SMITH 11 3) W.l> u..cd . Mice (pre fer· 
ably male) were weighed in groups o f five for c,l\.h 'i<unp lc 
and injected intrJ.peritonial~y [10 pi c.r ud-c extr ,lct/:=; hotly 
wt. of mi ce). The react ion time (i. e. the time Ll k ~ n in ')(' c to 
flie the ta il) was recorded both before inj1..'Cli ng the tfudt.! 
extracts (basal level) and after the: intrlperito niaf inje-ctioll 
(IP I} at 5J lS and 30 min of 3dm inh. tr ,1tion. SJ li nc W ) ''j. u'ied 
as control and t he stand ard narco ti L:. drug u<;.GU was pet hi dirli.:: 
with a dose of 10 rng/ kg body weight to com pare the po r.en · 
cie s o f the , rude ex tracts. Tf-'re .1na lgcs iometer uscd \Vol"" J 

radiant heal t ype and in any cas,," of the respo nse whic h look 
more th an 8 se-c , the instrument was m,1de o ff tu .l'i,1id lhe 
burning of tail. For this purpO':.c peth idine \V .iS u)eJ an d it s 
maximum potenc y exh ib ited ,-i t s: mi n intervcl l o f admini"trk 
tion was taken as .the COmpdrd l j\lL' fl Jl.:un etcr Isec Fig_ I). 
The crude ex tracts were prcp.u cd b ~! disso lving the r l~su~ 
hydrophobi c residues in Jist iltcd water in ,1 r.Hio of 10 )( 
start ing materidl/ml d ist illed \1,"J.tcr ar"'l d 10 ml 0f I'.. ophif ized 
blood and urint!" s,lIn p l e~im l d i')l ilk·d wJ. ler. The :-<tm p ~ es 

which wer~ fou nd to h,lVt' an,) lgcs lc JCl lvity wer e te~t ;:,d on 
separlte groups of mi, ~ (tft er pre·tr e,lt rnent \\,I it h n..1 ltp,;on c 
(10 mg/kg body wt.) in trJ.peritoni tJ liy , 20 rn ir1 before L h ~ 
measuremen t of anJ lges id. 

3. Result s and di)cussion 

3.' ChemiNI nature of the crude extrac ts 

Based o n the auflJb le f ind ings, the re is .] genera.l op inion 
on the chem ical cha rac terist ic o f the tissue opio id ) to be 
pep tidic and hydrophobic in nature. The ch,u;tcteriLJ.t io n 
of the- various extracts. viz . C".-lEX ,mJ A,"'EX obt.lined fro m 
milk, m ilk proteins, body Ouid s. .~n d body ths.u~ o f rJts 
and r.a bbirs using th in layer chrom atography revc,l kd them 
to be ninhyd ri n pos iti ve and pept id es in ndture. 

3.2 Analgesic potency of mIlk and body t7uids 

(i) Evo/uat;on of milk : Themaximurn fo ld increase viz. 3.42-
fo ld in response for co w skim m ilk wa~ obuincd at 5 min 
interval after IPI. Wit h the 'i,l rne cru de extrad when admin · 
istered after pre-t reat men t of the J nimal with n,lioxonc 
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Fig. 1: Anal .eSic- potcnc::yof pettJidine and iT S reve m .l with (]J~OxOr"l e 
;u assessed by the mlc:e·lAii flick m ethod . S ... t ine W,lS u .~~d <'IS 

the control. . 
Peth idine Wi5 In jected: (int rJ.pc r i tQ ni:a tl y) wit " 2 dose o r 10 
mg/ks bOdy welsht. 
Naloxone· was Inlected (intr apcrltoniJ lly) with a dose of 10 
m g/kg body woight 20 m fll bt:fo rc t h l:! m ediSUrli! m e(l 1 o f "'Iul ­
gCSiiL 
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(10 mg/kg body Wl. IPI), tht; ,ln a l ~ ~~i-c effcc.t was found to 
be reversed ( l. 73 ·fo ld ). Thi ~ rnl Jrphll1l' li ke activ ity in the 
extrac t from m ilk Wcl 5- vc rv L.lmc to the. pethid ine potency 
(Fig.l) even in rt l'lt io n to the (lurJ l ion of the activity ~p to 
30 mif1 o f adrnin i:. tr,n ion in the IT lIL C. f he potency of cow 
skim milk was m.1\imWll irl CcHllp ,tr1 ,,(Jn to all the other milk 
)ystell'l s, tested, n.i l ~l~ ly whol!.! u\..:in, <. o w {l.4S-fold)' whey 
proteins, cow (1.6 5-fQld) slud iL'cI (T,liJ le 1). These observa­
t ions a.gain confirm the r('por ts u f BRANTL an.d TESCHE­
I\li\CHER (9, 10, 1 ~ 1 nil l hlJ prt: 5c nce of oploid actjvity in 
milK Jnd milk prod uct<;. In Lonlrit ~t , rabbit skim milk w.u 
nut found to h~l\'e ,my <;u~ h .. H.:l jvilY which could be detected 
by the til iJ· fl ic.k m~th [) d . 

TJ.b le 1: O p ioid r (J r i!n d ~~ ,If hvd r', pho-blc ... tracts obu-lned 
frc.rn m ilk , m ilk proteins .J.nd ll ther body fluids 

I) ril ~/I! ;'I lr <.l e t fl.l ~ .1n Fotd Increase I 
,lrJm ,I1'Herco:j t) J ~<.I 1 le'w·e l from 

/ ~ ) bagllcycl 
at S min 

Intffv" of rPI 
.-

l)niq I/"Sltd 

SJline (co ntrol) i.I:Li 1.13 
Pe th id ine- : 1. 5 I 3.81 
Pe th id ine + n.J:oxun(" r .&5 1.25 

Exrracts IJ , r:d 

Milk and mill: {}rQ~t::;rrs 
Cow sk. im milk 2.26 3.42 
Cow ski." m i'k + nl'O.l(Cl ne 2.0 1 1.22 
R;Jbhir skim m ilk 1 .12 1.33 
Whole CJse i'il ( em., 2.56 1,48 
Whey pro [e1 ns (co .... ) 2. 05 1.65 

Body fllJid£ 
R ~( blood (NLJ 2.20 1.45 
R" t blood il l 1.53 1.05 
Rabb it b ~ood IN L) 2.43 1.24 
Rabbie bloo d ILJ 2,22 1.54 
Rabbit ur ine IN LJ , .90 1,34 
R.l bb it urine ILl 2.08 0.92 

J C.i~cu latc d f or 109 stil rt i n~ r:1<lterfal per m l di,f i l le<l w.ater,and 
for body fl uids 10 r!ll l'io phi rilCd 5!1m ):l ies per ml disti lled water. 
See text. 

, Us ed as 5tJ.ndJroi nJ rtu rlc d r( 'K ( 10 mg/kg body WI,) to- bracket 
the fle Spom~ s of \' :l( iou~ Ircdtmcn l'i. 

) Adm in l ~lcrl'd inn .&pemo ni .l Il V PO'mgJkg bo~y wt.) 20 mIn 
prior to rTl t: J.5u rC 11cn t u f a 'l'llg e~iJ. 

(NL) '"' N041·J;H: l J.t i <l~ 

III = Lac rat i l1g 

(ii) Body fluids: Body flliid , li ke blood and urine from 
rab bits and ra t5 were next cX,lmincd for opioid potency. 
The effect of lactat io n was al so exam ined. CMEX of blood 
samples from nO I\· I Jcta t in~ rJ(s ~ln d lac.laling rabbits showed 
thcir max imum respo nses after 5 min interval of admtnistra~ 
tion (1.45 and 1.54·fo lct increase from theirr.,pective basal 
leyels). However, sim ilar extr.1c t s from blood samples of 
lac tating rah and no n-lacta ting r.-:l bb its exhibited' maximum 
res.ponse (viz. 2.03 and 1. 5 1-fo ld increa!>C, res pectively) after 
15 min of administration. 

CMEX o f urine sam pl-cs fro m non-I a.ctati ng rabbits 
showed ma>;imum re-sponse (1. 34-fo ld) at S min, whereas, 
from lactating rabbi ts afler 15 m in and 30 min (1.10 and 
1, 12-fold increase, respectively) . 

Thus, in the bLofl uids tested namely blood and urine, no 
significant .opjoid activity could be de tected. This was found 
irrespective of the species tested namely rat and rabbit and 
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inde pendent of their physio logic31 5 1alU ~ regard ing m ilk 
synth esis. However, th e presence of op io ids in blood can nut 
be ruled out in so me cases, ju st o n the basis of the as~ay 
system used (mice-ta il -fli ck procedure) which is re latively 
less sensit ive (T3) . As a matter of h CI, a low rnolrcu lar 
weight subslance termed "anodynin " exu ac(ed from human 
blood plasma with opio id act ivity ha ~ alread y been re ported 
(7). Blood systems deserve fu rther in .... estigation on these 
lines using more sensiti .... e assay systems like guinea pig ilevm 
and mouse vas deferens techniques (14 , 15). 

3.3 Analgesic potency of body tissue; 

AMEX of body ti s~ ues !liz. liver, m amma ry gland and 
brain from rat and rabb its (non-lactat ing as well as lactati ng) 
were tested in a simHar manner inject ing the crud e extrac ts 
(10 #ll/t body wt .) intraperitonially. T'he responses were 
calcu lated (Table 2) on the ba'li5 of 10 g starting ITI<tterial 
dissolved in 1.0 ml o f diSli lled waLer. 

T Ol.bJe2: Op,oid pote)\'le~ of n ude e)(. ract~ ublained f rom t a t 
.ina ra.bblt bod)lli sslJes 

Elo:\rac i Mean FQlo increase 
adm inistered boual le ve l f . om bagl lC'vd 

I,) al 5 min 
interval o f I PI 

Non· L<1 l;:l ~t i ng No n- La na~i ng 

lac!a1i ng lact<lt ing 

Rat brain 2.80 3 .9U 3.28 2.1 4 
Rat m ilm m ary 2.05 2 .2fl 2. 77 123 
Ra t li ver 2.0 1 3.0{} 0.59 0 .89 
R. bbi; bfil il"J 3.3 3 1.59 Ui 4 3.24 
Rabb It mam mary 1. 85 J. 86 0. 80 1,55 
RA bbit liver 3.36 1.95 0. 70 0.6 9 

It is. clear that the mammary gland, the tissue rl."spomib le 
ror milk 5ynthesis, in o ne- case of one s.a mplc from fema le 
rat (non-lactating) showed ana lgesic. potency (2.77·(old in· 
crease at 5 m in inte rval of adm in fstrationL W hen other t issue s 

like brain and liver from ei th-cr rat or rabbit were re sted, 
brai n t issue inva riably and ir respecti ve of the ph ,.' 'Iio ! o~ jca l 

sta tus (non· lact at ing or lacl.at ing) showed signif icant an .l l· 
Re ~ i ( ac t ivity . 

Singh. Morpfllnomlmf!!ic acti vity 

Sim ilar observatio ns on brain opioids have been reported 
ear lier by various workers (4, 16, 17) . HUGHES (4) .¥<n 
proposed that the compound isolated from brajn ti.ssue 
form s a part of a central-pain·suppressive system and alsq. 
have a wider neurochemical role in the brain. The liver tis.sue, 
however, doe~ not appear to passen any such activity as re­
vealed by the present assay technique. Similar findings were 
reported by o ther workers (18, 19). 
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5. S u mrna r~' 

SIt>; GH, S,K ., HOS.SA I r-..' , M.A., -GANGUll, N.C.: MOrph il'l4) ­
mi ml'-l ic doh' il .,.- ill e;o; l r cl{' ! ~ from milk .arid body t issues. Mil c; h .... issen-' 
~(hil f l 40 12 i 74 77 ( 1 9 S .~). 

H Morp hines (m il" P(o t('i t'lS) 

Cu ,", !tl.. im m ilk w a~ oC>.~m inta fo r its. apio ld patency. W~n e,x­

UdC! l',d wll h (h lm ul o tJ'f\ ·r.H'l h .<t no J, it was found to e)r;hib it il p preC I~ 

",b le an il l g (' ~ ic: iL~ 1 i\,11 Y (J.J 2·fo ld ) compared to the (;ontrol a.s revea led 
flY m in' · t ~i l flk~ r fQct!d u re. i his acti ... ity could be re'Ir'Crsed ..... ith 
pri(H l r-cat m e:nt of n;i!oxo ne , a narcotic ilnulonhil. Such ;lcti",i ty 
CQ u ld no t bee no l ked Cil h" 1 in similar extracts. from s.klm mUk sam ples 
unta ln('d fro m hea lthy rahbits o r in the extr~cU frvm caw milk p rO· 
I c in~ , namely L.I~ci n <I f'ld whey. Budy fluids, l uCh as blood f rom ,us 
,.nd r.a bh jg, wh en ex 1r<l ({t .d t>y ~ im iJar procedure, Ihowed leiS pro· 
nounrc cl act i ... il Y t'X( Cpt in thr ca'loc- of lactat lftl fiU (2.03.f.old com­
r;H.ed 10 ~t ~ basal I ('\.c1) wh en 1 t: ~1 t': d by tl'le procedure used . No 
~ai .... it 'r' co u ld be nOi iced in sim il :. r cx~rlcts from urine of rab b its 
( non· l ~c la l i n~ ~nd l a( la t in~) . . 

AcclOnc ·m<.:lh,mo l O lr itctS from brain IIssu e (rlt and rabb it. 
bol h non·lac t at ing >Inri I" CU li l\R,) showed signifjcalll r~spon iK in 
terms o f I illc n~ y to f li ck the uj l~ o f mke wherf:~5 l uch extr a~h fro m 
liver t i5s\.j c5 o f r ~ B l nd o.bb iH ( noll ·lactat ing lnd I.ilc lating) chcl /'101 
s.how a nv ~ j"!pI N i.ablt: r e~po T,.e. In g~ner;jJ i lmllir extracts o t'll,aiocd 
from the m arn m~ry Rl dll d tl S'!> Uf of tht':s;e il nim llis did fi ot ~~l('lW com· 
p.l.fablr an a l~l·s.i c Mliv it y ~ Jc.CtPI in one umple from fe-ma lt non ­
ucul ir:g rAt (2 .:'f.lo ld ). 
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;ngh, Morphinomlm elic ocfil,;ly 

SINGH, S.K .• HOSSAIN. M.A ., GANGULI . N.C.: Mo rphino ­
mimell:seh( AII,thitllittn in Exhilk1t'H .aus Milch und ki)rpe'ge w~be . 
Mllc;hw isw:ns.chaft 40 (2)14-77 (1985 ). 

34 Morphine (Milt h p rorcine) 

·Kuhmagermil.:h wurdll" allf ihr op ioidc!> Potential tl nte rSllcht . Bei 
Exu.1kl ion mit Cnloroform·Methanol 7c igte $ic-h eine er heb liche 
anala;eti"che A'oi .... il~t [3,42.1'<'I ch) im VC fgrf'ich 1M Kontroll ~ , w ie 
dies durcrl die M3use5 c hw a nz-R r.(lktion~1l"(.hrlik fl' ,, 'g-e"t cllt wu rde. 
Diese WI(kun~ konnte durch vOThe<i!;c Echandlung m il Naklxon. 
tincm Betaubung5mittelantagonblen. ;Jufg{'hoben wer,d e" . Elne cn l ­
s.pre chc ncl c Aklivit:it konme wed el in Extraktc-n " u~ Milgt:rmi lchpro· 
ben gesund e r Kar1in chcn f1 CJ.ch ill den KtJhmil~h pj'"olcin - Exu;Jkten 
(Casein llnd M olk e) feSlgestclh wf-rdclI. KOIj}erflus~i&l;eiten wic Blut 
YDn Ritten '.md Kan i n~h~1l ~~ jgl c n. wenn si ~ auf :ihr"ll ich c Wcoi se ex· 
trah iefl wurtitn, e in t weniger allsgepragtc Akli'.·il ar . aur!.er be i laktic· 
rendtn Ratt en (2,0 3-fach vergliche n mit dcm B.l!.i ~wertl . wr:n n die 
Prufung .a n ill lOs erfo tg te_ Be l EXltakttn aus dem K;l ninchr;'l )h arn ( Iak · 
tierende llnd nrcl'1t1a lai rrcndc Tie re ) I-on ntl" ke ine Akl i vh~1 crm lt­
lell werden . 
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A(.eron.Methanol.Extrakte .iUS Himgewcbc (Rane I,I I'\d Kanln· 
chen. lak.liereneJ und nichtlaktitrend) lelgl en e in~ s lgni fi kanlt Reak· 
tlo n 1m Siont tiner latenz bei der Mii.u~schw4l nz · Re .. ktio nSl ech·nlkl 
w~h (cn(l [ x traic.te illl~ lehelgcwebe von Ratten und Kallinchcn Ilak· 
tier end und nichttaktiercnd) IU keiner deu1l ichen Real(1 ion njtm~n. 
1m allgemeineo zeiglen E)(trakte aus dem M j lcnd riJ~nge"¥"ebe odie5er 
Tlere kei ne vergleichbarc analEtl ische Ak. tJ\l I( ~[ mil A usnahme tlner 
Probe tiner nic.htraktierenden R ... tte {2,77-( .. ,11) . 

SINGH, S.K., HOSSAIN, M.A., GANGULI. N,C.: Aclivit" mar­
phiPlomimetique dam <lu extriLlts de lilt u (le~ tlUU5 de corps. Milch­
wlss~nsch.aft 40 '2} 74-77 (1985). 

34 Morphlnc-s (p.oti!ines lactiqut:s;) 

. SING H , S.K_. HOSSAIN, M.A_, GANGULI, N.C. : Actividad mo­
f inomi m.etica en extrat"tos eM: Ie"he y de teiido d~1 cuerpo . Milchw ir 
","schan.O (2) 74-77 (1985). 
34 Morfinos (proteinas de lec:he) 


