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Report vn In vivo Inve3ti·;;pitions into E:3t!oye:.nic & Progestational 

Activity of P 28 an AyuL ve.dic l1~::nstrual Corr~cU.vl? 

INTRODUCTION 

in <)Ur tlltdf'fr~t..:wding of the func:tic•ning ~,,f thE> fE-male reproductive 

cycle and the disorde£s associated with it. Thus it is today evident 

tl.Lal.: pulsatile releases of GnRH into the hypophyseal portal system 

~end()mcd.r.i~d. pn,J..i..fe.cat.ion , ovulation & st-c.retory chnnges in a 

prol.ifl:'rtttf'd e-ndometrium. Th i.::s P-l.ucidatiou of the rum-:tioning and 

control of t.f,e .hypothalamic-ante:r ior pituita.ry-ovaricm-ur.e.c iDE' axis 

has f~·rmed t.he endocrinologj_cal & gynec:c•logical lxts.i.s of diagno5is 

and treatment of the menstrual d~sorde1~ in modern mediciDe. Thus 

dt=lpend.i.ng on the specifics of .i.udiviuuctl Cu!Jes, .:3JJHci fie treatment i.-s 
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t.1l.t'ru.::1 rtnd ~Jdllr,c:l'ILe 11 ntllnbe.c (,r drug~ t)f bot.anicctl origin including 

f3araca indica, Ab'Comi'l augusta, A.spnr<1gus race!no:;:;us , Syroplocos 

racemosa amongst othe:rs and their fo:c.mulations .in th&se very 

cc·nditic•r!3 (1, 2, 3 , 4) . We have previous demon~trated specific 

uterotropic antispa::nnodic activity of a compound ayurvedic 

formulation P-28 containing sud~ botanical d.c ug::~ agaimst various 

different uterine spasmogens .i.n i..n-vit.. ro studies on isolated uterine 

smooth muscle preparations. This study was therefore undertaken to 

as.sess the estrogenic &/or progestorgenic effects of the c:ompouf1d 

ayu:rve.Jic formule~tion P·-28 usirH.;J donvent.i.onal bio-assay. p:rotocols :for 

assessing f.::f$trogenic or progest.c•rgenic activit l.e~-s . 

MET RODS 

Preparation C•f test drug material 

Test d:cug P-·28 was .:supplied by the manufacturers M/s Pharmaveda as a 

20 mesh coarse powder blend. Each 850 grams of the test drug P- 28 

blend contl.:lined Ashoka (Saraca indica) 300 gms , Ulatkambal (Abroma 

augusta) 100 gms, Dasr.llnooli (Ten roots) 100 gms, Lodhra (Sympl ocos 

racemos!l)lOO gms, Hotha (Cypreu:J rotundu:s } 100 gm;::~ , Satavari 

(Asparagus racemosus) 100 gms and A::~l:nvagandha (!r1it.hania somn.i.fera) 

25 gms. The d:r if~d powdered plant material ( lkg) was extracted ,,,ith 8 

liters distillE:-d water till the: volume o f the: mctcerate went t.o 0.(18 

liter. T.his extract was u;;ed a;:, te-:3t dnlg in the expE:.t:imt-nts 

Study for estrugt:mic activity in i11tact immnture female rats 

H1)dified te~~t pr'.)tocol of that df:.acribE:d by ·v~akeliltg tmd Val caccia 

(5) wars followe:d. Thirty i1mnature albinc· female rats Haffkine strain 

(25 day c,ld} from inbred colony were divided into 3 gr·oup:J of 10 
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ettch. The animals 'vere gi "(en free access to diet and water. JUl 

experiments were conducted using oral gavage o f the test drug P-28 at 

a <1ose of 1 ml/100 gms t-..rice daily for 8 days , accqmpanied by a 
' . 

vehicle control group (water, oral admini5tration) and a positive 

control g.coup estradiol {0.4 mg/kg/day) by oral gavage for 3 .days 

frmn the sixth day. Vaginal smears were examined mi.croncopicall~ 

daily to detect vayinal col·ni fication . The rctt:s were k..i.lled by 

Cf.:l'\l'ical dislocaU.on 24 h following Use l ast t.t eutment. Vaginal:· 

excised, Lr):mmed frBB of fat, pierced, and blotted to. remove excess 

fJuiJ. 'l'he body o f the uterus was cut just above i.ts junction with 

the cervix and at the junction of the uterine horns with the ovaries. 

The uteruB was then weighed. Uteri fro:m 7 animals '"ere used for 

glycogen estimfttion by anthrone method ( 6) while four excised uteri 

from each group -were fixed in Bouin ' s fluid and procesiJed for 

histological prepara1~ions. Haematoxylin and f-'!Osin stained slides wE~re 

exarnined under microscope for · changes 'in cellulrtr organization. 

Study for e;;~trogt:nic activity in ovariectoini3ed inunature female rats 

ImmaturE: albino female rats Haffkine :.>train (20 day old) from inbred 

c:ol~ony Wc>1'f': bilaterally oven iec:tomised un<le:c methoxy-uraue 

anesthesia, randomly ditlt.LibuL~d if1Lo tL~i1Lm..,.ut: qroup~J and treatn1ents 

wt--1 e iutLi..•·d·.<~d:. day~ afLer O''i'll i ec:Lo.my. S.i.mi.lctr prc>t:~:<dur-e, grouping . 
and treatment duratioms aB in intact immature rats were follov<ed. 

Howevel, he1e the positive contrc,l group teceived estradiol ( 0. 04 

mg/kg/day) b y subcutaneous irt:iec:ticm. 
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Study f·:or e::.JI:.rugt::nic e1ctivi.Ly ·u~ l~hysectomi~8d lmnw.t1ue female . 
rats 

Imznature albino female 1 at~ Haffk..i.ne strain (20 day c•ld) from inb1·ed 

tt;o.atm~ut d'l.tl8Livns a:S in i..r1tact immatu.re rats were follo-v<ed. The 

J.">>Sit.:i.ve conLrol gr·oup received e~tL·adlol (0.04 mg/ky/day) by 

subcutaiLeous injection 3imilar to the ova.ciectomize:d group . 

Tht: Jlr'vgf..-,J Ln.Liulldl ncti'li.l.y <...•f P- 28 WetS d~Lexmi.nt=d by modifit-d 

weight) WE-re procured from HCiff'k ilte In3tiLutt=, Bomlouy . After a week 

u[ a<..:climatiozntion, .c!!bbits were weighed and randomly a:J::J.igned t o one 

of thE! 4 groups. A:r ... imals fn.~m group I to III we.ce then p.L·imed wi.t.h 

control) , proq~:-:-~terone inject.ed xt.Jbcutr.neously (g.cvup IT, po3iti.ve 

Animnls in yr•:...up IV received 0 111 y tlJ.~ t~st drug P·~28 o.r 11.lly a I~ e dvse 

0f 1 ml/100 gm~ twice dally for all eleve.n days. 24 hr•u:t.·s follo>';ing 

the l ast treatment , rabbits were killed and the body weights and the 

ut~rine weights recorded . One half of the uterus wns rinsed ..,.1ith cold 

saline. The e-ndometrium was clissectP.d and hcJmogen.ized ,,'lith cold 

dis t:i.lled '\f{a Lr::.t· . The homogenate was cent:r ifuged and Lhe supernant was 

used the de termination of endometrial carbonic anhydr.:1se ac:t.i-vity . 





Department of Pharmacology 

GRANT MEDICAL COLl~GE, MUMBAI - 400 008, INDIA. 

ut.~J:ine endomE>t.rium on admiJiistrat.ion of P· 73 wa~ ev'\.denced by 

illcrecU.!Pd t!el.ght of luminal epithelium, with loose st.toma and 

increased l"!UJTibe.t· of glands (Fig. 1), compated t.o control . The control 

anjmtil::> p.ct-::~ented a typical infantile condition ("Fig. 2). Estradiol 

actmi.n.Lstraticm aJ.so induced :;,irnilar proliferati '!e change::~ (Fig. 3) • 

Vaginal opening signifyin:J initia·ti.on of puberty was seen bo.th in the 

groups receiving estradiol as well as in the ~~roup .receiving P-28 . 

However premature initiation of menses, ·which ifl Pstrus in the 

immature female rats , indicated by· cc•rnification of vaginal cells '\¥as 

seen only in the group receiving estradiol. 

In both the ovariectomised and hypophysectomised immature female rat 

population however P-28 failed to e}:.hibit any estrogen.i.e effects, the 

. re~ulL~ bning similar to the controls in ~11 the parameters assess8d. 

E~trogenic 8[[\::!CL;;,J .i.n th8,;jf:: c!V(ll" i.l:l(!Lvil\} ~~~d Wtd lAYJ>v}..•lJY~I-it;Lomised 

Jnudl:l.:i bei.11\j .::l<=:f:ll vuly .v.i.t:t.~ t.'ht< f.H3m.i.uL.iti<:tl..i.(Jfl o( est:.r.ad:Lol (Fig.4 , -

5) • 

The re5ults of the studies for progestational activity of P-28 in the 

immaLun: rabbit mod~::l etre shown in. Lable ~r. A:J can be !Seen fron1 the 

tuble admin:i.st.t at.\.on of P-28, \vith <>l' withuut ~~t.cog~n P! i.min.g , 

indicatt1d ::significant pn ... gE:-::IUd ... iooal activiLy . How~v~:n the 

pn.·y~::~1.at. i.on;-:il activity '"-'<iS lower than that ~et-u v1il...h tiH:~ 

f.t•.lm.i.nL$tt"llt i ~m \)f p.Luge:JL81:<)i'H:~'.3. Tbu.-j w1w Lt<b!::i t.ltt;;t m8.A •J utt:<.c i.ne 

Wt:i<J}tl.l ill Lltl-:' l.<lili.Jt.JJ.~ytulllJ vict;J 1.4 \jl.<tllll-:1 , VIA ttdm.itdt:tLrc:t"tiun o[ P·-·28 

wU·.r.,, ,Jl, l·:~l...lO\.Jt:<tl pr'unl.ng ::styn.i..f i.t~f..~ntly i.uc.t:bilnf:d a l·td alJTtO:Jt doubled 

l.1..• 2.7 ljnt:::: , whiclt r uJ.Lhbr irtcreased to 3.3 gms ;,1h.en P-28 was 

ad:mini::rten:.td after E:st:cogen p1.i.miny. ThE~ 'PLoyestational Ac:ti vity 
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McPhail Ino~:-:x also 5hOHBd a .similar trend with value3 of 2 . 8, 4 . 2 & 

4.9 resp~ctively. The endam~:-trial carbonic anhydr~ne l~vels, a enzyme 

.Cllu.l. )I.(:' .I. of ru Or.]eStatior,al act i. v .i..Ly 81 fj(l f<> Uv"''""d fl ~ i..milctt patte:rn. 

'ThE: d.L:lce>ve::s y <_,£ GraRH act a ~..i.nyl~~ ·.:k~(,;CJJ,topl: '\.d€' hurtHC>lH::< ha;:i fir1ally 

ct y::JLal1lx~<l the functioning of the anatomiclllly di:.:rpersed and yet· 

hi<Jrt1y i.ntegnt\,ed ar1d coordinated· functional operations of the 

hypothalamic -pituit.ary-c·varian-uterine axis. This enh.ap.Ged insight 

into the operation of the axis has formed the therapeutic basis for 

the use of specific agonists ; antagonists and congeners in the 

clin ·,cal manage.mt:"Ljt of functlonf>l d.i..sordf .. rs iu tl1e a.)i::~. 

Tr1 tl1e pt 8;~~8nt ·:Ji:u<:ly, .L'esult;::~ indic:,·lL<:• t;bat Lhe tf~t;l:, volyh€abal 

meLl i.C:f> t. i.l..•lt P- 28 (··Yh.ibi t 8 bulb. fJB t. t'< 1\jl'<\J i.e rt.tld }ll OlJI':!H ta tiuncl.l a uti vi ty I 

},lll. C•Hly w}1(:ou t.he ·hypotlH'Jlam.i..c :·pil.u 'tt. ary~over.iaft-ute.r'i..ne axis is 

inl.ut.L r~~~ is th~ e:ad•~ in. the imntat.ure. iutc.cl:. f8mulE· .~.at <1nd raL>bit 

mt•di·.J. The :Jtudy medicatic•n !Jbc··-•:::: t1C' •HJCl; <)CVLvity Hlt~n ~ilhe.r lhe 

._,vacle~ O t !•i tuitary i::> .L~m"v ... d. 'T'hi:;. i.llll'~ ie~ t:ft,·tl the teBL 

medi c~t iou P-28 1.kJe~ not po::ssess auy inherent esLrogenlr:: &/or 

proge~Jtational activity per ;:se nor C:ll1.Y gonadotropic. activity per se . 

HoY..reve.r the e:,trc.gertic: & progestatior1al actl vi ty :seen only when the 

hypothalamic-pituitary-ovarian-uterine axis i5 intact seems to 

indicate stimulation of secretion of f':!ndogenous gonadotropins whi ch 

in turn would stimulate ovarian secretion of gonCJ.dal hormones . The 

enhc:tnc:ed progE:st·ational activity ::seen. in estroge.n primed population 
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receiving P-28 as opposed to the population receiving P- 2B not primed 

wi·th estrogens seeii\3 to support such <:tr1 interpretrl.t.i..<JIJ. 

Tbe vayiual Of;t:.niny-in imrn~:~lu.te female raL:$ !1urmally t1ccure~ in 35 

de~ytl old e~nimal;t and u0t.gndl:3 thE- initi.c~tion of puberty and culmillate.:> 

:i.n the initiaU.on of edtru!J indicated by appec-trance of cornified 

epit.helial cell5 in the vaginal f.lmea.r,:, ,:,hortly thereafter. Whe reas 

Ltre vaginal opening and induction of estrous with exogenous estrogens 

in the pre~ent ~tudy are a direct :.1queal of the inherent e~trogenic 

activity per se nor any eet.cogenic &/or proge~tational activity per 

se implie~ hypothalamic activdtion <,f the axi~ wh.i ch could be due to 

expre5:sion 01. up-regulation of the hypothalamic gonad;:ll hormone 

receptor3 . 

Dr. A.P.Sara f H. D. 
Professor & Head, 
Department o f Pharmacology 
Grant Medical College 
Bombay - 400 008 



fi'i~~· ". P1t<li.<IITi i< :ru<:J ll':.lJih o f 1lhl::! illh. l..rl.y lLil t' •Hl t::~<;f~Lll ;~t.':tilJ.f.:Zd t.c.::tn;:sveJ.BG 

:.H~t:i i.\•Jt uf ul ~·l.u..; n[ Ce>Htrc:] l11LucL rel. , ··'ttloWi.tl<J Ji:J.i..o l. t:..gnil:ed 

elt\knnt?t.( iun1 (n.LC\.M malk). 

) 

'F'iy. :1. Pl •<JI·.umi.nn,graph of baE.•matoxyJ.in and eosi.c1 stained t r ansvers e 

eect'i.on of Ull:!l.U~ c•( 1::-'til:.rts.cti.ul tceutG:d iu t:<wt ~:cd. , show i.n.y 

pt. .. li.ferativ,.. SL<HJ8 (i.e. : .esti..mulated r:wJomeL.t: \.um wLLh loos8 stroma 

ufJ.d glund~~) • 



Fig. 4. Pbotc.micrograph of roethylEme blue and eosin stained vaginal 

:,lfl~tlt {l.~1 ... bttvlW) ~,f e.,ttt~dh•L Lt:t •. d.~d vveractvmi:>e:,d tat. , showing 

l>Hly coin i. f ·Lt?d '--'_l.:•.i.thellal ~JE-ll;;: {a1 rvw rna ck) . 

Fi.y. 5. PboLoml.ct·ogr·aph of methylene blue and eosln stained vaginal 

mnear (irJ ~-:~:..>t.tO\Js) o f estradiol t.r"e;1.t8d hypc•pbysecLomise:d :cat, 

~~owing only c0rnifi~-:~d epithelial cell~ (HrJuw rubik ). 



Table 1 
Effect of P-28 on the estrog·enic ~~ndpoi.nts in intact j.nl.n1!3.ture~ rats 

Treatment 

Intact con trol 
Estradi ol (0.4 mg/kg) 
P-28 ( l m.:../100 g:m.s) 

UterinE:) weio;;rh.t 
( mg, lne<Ul. ~t SE ) 
(n "" 10) 

142.2+20.1 
364 . 2 + 5.5 
281.8 + 10.8 

Vaginal 
co.rnifir.::ation , .. 
(n = 10) 

+ 

Vaqi:nal 
Opt~n.i.ng •~" <~-

{:n "" 10) 

:.r 
+ 

T.Jter .L ne glycogen coJ:itep t 
(n\ic::rt:>gram./mt,J of uterine. 
tissue± SE) (n = 1 ) 

0.788 + 0.059 
1. 835 + 0. 015*** 
1.184 t 0.105•*** 

*Vagi nal smears vere taken on t~e last 2 days of treatment. (+) or (-) indicates the presence or 
absence of cornified cells in the smears, respectively. 
**Vag2nal open~ng or otherwise was recorded at the time of sacrificing at the end of treatment . 
(+ ) or t-: indi~ates the presence of vaginal opening & absence of vaginal opening, respectively. 
*** p< 0.01 , **** p< 0.05 as compared to control Students t test 



T.::~.b.le 2 
Effect of P-28 on the est:x:og·eni.c ·~ndpoint:s in ovarj .. actomis E•d. .i.lillliature~ rats 

Treat ment 

Ovariectomised control 
Estradiol (0. 4 ro.g/kg ) 
P-28 (1 ml/100 gms) 

Uter.ine w·eisrht 
(:mg, rctE'~an. ~~ GE) 
(n "'" 10) 

49 . 2 +i~.7 
298.2 + 1.9 .3 
48 .8 + !) .. '7 

Vagir.~G:tl 

corni.f i.r.::at j_on * 
(n •= 10) 

Vas;p.n.al 
<:J:'t:>eni:r:t9 ,,..,. 
(n "'" 10) 

+ 

ut~'?.!rine g l y c:og•en content 
(:;:nt.crogram./mg of uter.in'~ 
U .. s :su•::l. : . SE ) (n = ·1) 

0 . 4 8 8 + (). 05 9 
1. 425 + 0. 02 4* '""' 
0. ·~ 5 6 + 0 • 04 6 

*Va gina l smears were t aken on the .last 2 days of treat::tn.ent. (+ )· or (···) :L:ndi.cates the presence or 
a b s ence of cornifted c ells i.n the slUears, respe!cti.\<ely. 
~·*Vaginal opening or otherwise ·~.r.a.s :ceco.:cded at i:l:J.E! time of sacr.ificinq at t he end of trea.t:rn.,:mt. 
( + ) or (- ) indicates the prE!sen:~e o:f ·vagin.al opening· E, a.bsenc:e of va.t:;.i.n.al opE:ming, :t.·e:;;;pecU.veJ..y . 
* ** p< 0. OJ., as compared to .~o:nt:t:'c• l. Students t t est 



~eablt~ .3 
Effect ():;: P-2fl on i:b~~ ~C~>troq\~nic Emdpoints in hypoph.y:c:;EH:tomi::;E~d imma tllJ:e rats 

~:· r e.:~ tro.e:11t l.Jterine ~tr e iqht 

(mq, mean .±. SE) 
( n =~ 101 

Hypophysectomised com::rol 53 . 2 ... 10.5 
Estradiol (0.4 mg/kg) 270.8 t 1 5.3 
P-28 (lml/100 gm.s ) ~2 . 7 1-:. 0 .8 

Vaqin.a.l 
co.nuficat:...cn * 
(n. ""' 10 ) 

Vag-..Lnal 
Openin9 " ~ 
(n = 10) 

+ 

Ute~r ine g 1 yco~r·~n c c·nt:er.t . 
(mJcro~rram/:::ng of ut ·~ ::.·ine 
tissue ! S!\ (n = 7 ) 

o.~Jl + o.o3 2 
1. 55::. t 0. 033;.•-;.,j,-
0 .4 95 t J 0 59 

*Vaginal smears were ':aken o:a. ::h·e: last 2 days of trE:a bn.e:=:.t. t + ) or (-) indica :es t:'1.e presence r:>r 
absence of cornifi-ed .::ells ~:a. the smears, .respectivecly. 
**Vaginal opening or <>theD,ise vas .recorded ~.-: t:he time ·::: sacxific~ng at tb.e e r1d ::;-: treat :me11t . 
( +) or (- ) indicates ":he p.=eser..c e· ::Jf vagina l op..:lnin~· & acsence of ' ragin.al ope-:."\_r~9, respectively. 
*_.* p< 0. Ol , as compared t o .::o:-.trol Students ': test 



T rea t::m.ent: ,. n == 5 

Control 
l?rogest.erc•ne (0. 5mg/kg) 
Es tro~;rett Primed +P-·28 
l?-2B 

Table 4 
Pr.·ogest .e.t.iQnal. activity of P·-28 in .i.::Jn.roat ure rabbits 

Uterine >;.reig·ht 
( gms ) 
(:n.1ean + SE) 

1. 4 + 0 .. 08 
4. 2 + 0.3 5:id>· 

·-· 
3. 3 + (\ ?~~' '"* V·• - ·..) 

2. '1 + o. ::a.;"",;, 

Pr. .::•ge stat :i. or:;.a.l acti vity 
averag·e, ta.odifi ed 
~k l?hai.l ;::: cor e•·: 

2 . 8 
6 . 0 
4. 9 
4. 2 

Uterine erose: 
sectional dLameter "' "" 

( r!Xm) :mea.n ( :n. = 5) 

2 . 8 
4 . 5 
-::; .... . B 
3 . 4 

;, P.ro<.:.fE~stational a.cti1.ri t y wa:s mE!a:sur·ed by :modifiE~d 1-'J:Ph.ail i.nd~~:K. 

Endometri al 
Carbonic 
·anhydra:se 
content ':enzyme 
1mits/g:m wet 
tissue) 

23 + 3 
228 + 2 4'!; "' *' 
1.98 + 19* '~ *' 
135 + 4''>* :""1' ''" 

*'*'Cr oss-·s~:!:ctional diaro.ete.r of th•~ uteri:t).l.~ horn.;s was :meaaured in :mi.l l :i.m(.::t:ers from 'll:leaomet.rial borde.J:~ to anti­
mesometrial border. 
""'d' p < 0 .. 05 (Sti1dent ' s t test as cora.):':-.ar<:~d to cont:ro J.). 
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