Pharmacognosy/Second Year
Second Semester
‘Lecture One
Introduction to Pharmacognosy
By Dr Suhad Humadi

Thus Tecture includes a Geners! itrodnchoa 1o FPharmacopnosy and will cover the
followrne
» Defimition and Gereral primtiples of Phatrnacopnasy

o Origin and Histery of Plarmacognosy

» Development of Pharmacosnesy

o Tew esaof Phamacosnosy.

* Scope of Prachice

¢ Pharmscopnostic Schems
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1. Definition and General Principles of Pharmacoznosy

Pharmiaedprosy may be defined a0 the stedy of crude drogs ohtamed from
Plants, ammals; and mseral inedom and thewr constituents. The Amencan Socety
of Phermmeogriory describes’ Pharmocopnesy’ as the study of the phrsiesl
chemcdl Biochemical and ological properties of druss droz substantes, of
potentizl ‘drugs or drugs of mamml onem. as well as the search for new dmzs from
natgral sourges
derved from plants, cther types of organiams, such a3 macrobes (bactena, funod
efc. ) mane crpanisms:; and snmaals, are slsoumportant m Pharmacognosy, It s the
semce of nstire-derived phamoceuticals and wnclndes studies ot crude dross
structural, physical chemical and biological charactefistics, their therBpentic Use,
uztory.cultrvanon method, coilechion. preparation. prezervabion atnd commernce:

Withir the field of Pharmacoencyy, many divefis and excitinz aress ate being
studred, wchndime:

o The smdy of the madicinal propestiss of natursl prodocts for dmz
descovery antd understanding how dietary supplements worl

v The development and nze of asalvuical methods for gualmy contred of
natpral groducts m the marketplace

o Thestudy of the use of raditiomal remeadies by native culiures,

¢ The microecopic svaluation and species verification of medicing] oe
sconomically umportint natieral products:

» The nz= of paturs! products for zpecific sencultura) purposes, such &
nstural pesticides or umect ant feed ante
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» The sudy of compounds’ sately and Dunclional properhes-mn novel
foods, food ingredisats. and consumes products

¢ Thecosmatic application of natural compounds or extracts

o The sivdy snd mampolanon of gensiic biormthetic pathwavs 1o
enhance natyral or noval compound producton

Othes Imporiant definitione relsted to Pharmacognesy are

o Medical Ethinsbotany the stody of the traditionsl wse of glants for medisinal

DUTPoseL

« Ethnophsnmatology: the sudy of the pharmacological qualities of traditiosal
medicnal sebatances.

¢ The Study of Phytotherapy™ the medicinal e of plant extracts.

» Phyicchemisers: sudvine plat chenveals (including jdentifring new drg
candidatzs derved from plant scurces)

s Foo-pharmscomnesy the vrocess by which anumats self-medicats by
seecting.and waine plants_seals and snsects 1o treat and prevent dizease

¢ Marins Pharmacognory- the study of chemicals derrved from manne
e

2. Origin and Histery of Pharmacognooy
JA Schondt (17539 1809), in his hasmd-nyitten mannecript * Lelwbuoch der Materis:
Medics,' Published 1 1811 afler his death and € A Seydler used the term o hiz.
book on exude drues © Amaleetics Phamsacogmostics’ i 1813
Pharmacognosy has been defrved by msrging two Greelwords: (2) "pharmalon’
misans 3 drug and (b) ‘mnons’ means imowledes of of "pionoses’ mieans toacquire
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knowledge of Thes Phammacognosy meant knowledge of drigs or 1o acquire
¥nowiedze of drom

Pharmacagnoyy began in amctent timies by seaechmng for nstursl medicaments;
includine plagt. apumals, apd menersls ffrem the surroonding enviconment S, if
waz hnkad with the bealthezre schvitiss of the most primitive wman e of the
femote past Healing herbs and other nshual elements exisied lonp before the
exsstence of peaple oneanh and they had only discovered thesr combrce power

Histonecel ses m Irag show Neandesthsl: vied vamow, marthimallow,

groundsel, centmmry, ephadra. nmecary, =2 herbn more thn 69,000 venry 3pe. The
peapis of the sarly dava tried to alleviate thair suffedings-or ilinesses b using plants
as medicms! plantz thst were srowanz n the surroundiness, and thetr mnovahon of
modicing! proparti=s of glatts Was not baed on oy scientific method of the
knowiedse of the chemidal constituents of plants The ancient peoplé sxplored the
medicinal properties of plant= throsghont fie agess, ‘discovered cmde duess: and
acqurred ¥nowledge of Pharmacogposy in maay wis, inchiding. tnal-and-emor,
goesswork, observatinn, accidental discovery, cunosty, ssarch fiw food, &

o In fbs course of tme, sncient people aoguired & comwndetable wolume of
imowisgze abost dmogs and drop spplcations through thew heaith-related:
and othes actrvities. Subseguently. 5 zvoup of pecole smersed in sack ancient
eommmumity that soqueed sXpertise in collecting, textmz aad freating
dizeasey These people were'the prelustone or ezrhy Meadicins Mea " They
tansferred tur zecrst kmowledze only o thew tmusted wmocessors of
sucossaTe generations, whe gradually incrsaead the volume of browledee
about drogs and thair uies Initially, the seqtired bnowledge was iradsfisrad
from genstenon 10 ganeranon veroally or by uame stons and symbols. Az
civilization Ffﬂ__IEEﬁ;Eﬂ. knowiedes v trameferred and recorded mmrtme.
This nelud=d:




» The Egvptian Papyrus Shers ¢ 1600 B.C, & collection of §00 prescaptions.
u.'benﬂﬂ:r.uﬂ.g 70U drugs.

o Biked clav tablets (30me 660 cunsifoem wblez ¢ 650 BC fiom
Azhrbarpal's librare 8t Nmatveh now i the Brbish Musetm. referto dmups
well-known today) |

e Parciuments

o  Manosenpt herbals

o Printed herbals (imvention of ptmtins 1340 A D)

» Pharmaccpostas and other worky of reference (first London Phatmasoposm,
1618; first Beish Pharmacopoesa, 1864),

o  And most recently, elesrome storase of date.

Simiar records et for
» Avurvedic medicine (Avurceda 2500600 B.C)
The term “Ayurveds” combines the words “syer (Life) snd ¥ veda™ (Scienze ot
bnowiedze) Ayureada it onsof the'aldest vratems of mafinine 1 Anciznt India
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¢ Chines Medicine

The Chinese phammsropsia “Pan T San.” wottes by Shén Nune (aboot $700
B.C.), appears 10 be tha oldest pharmacopeis on sarth it describes 365 druzs The
ancient (hness doctors 2re pow regzrded as monesrs in the nse of herbal

¢ UnaniMedicine and Islamic Medicine {Greco-Arabic svstem of medicine)
Greek scisntists contriboied much to the knondedze of iameal history, and the
Arabs smproved this, The theeretical framework: of Unan: medicine was based an
the hngs of Hippoorates (480377 B.C), who = referrsd to g3 the father of
madicos= and is remembersd for his famois cath whish 15 e pow Emiriaced
to doctors. Axisteelz (384521 B.C), astmdent of Plato, was 2 philosapher lnowm
Tor hes woriins on the anmas] Binsdom consaered guihontatss even m ihe twennesth:
century
The tite srent Persisn Mmlim plesiciany ALRowi (50— 025 AD) and Ten.
Sma (9880=-1037 AD), conzbrocted an wmipgcung edifice mn the [damic era By
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ennching the argnal Greek system of medicine, these nwo scientisrs laid dovm the
foundation stope of medamn Western msdizine Al-Bax snd o Sina s &=r
ramambersd for thay famods books "Emab sbMesemun’ and “ALKaaum
respectively; and they were used as important textbooks throvghout Exrope until the
sixtzenth— seventeenih centunies The Al Kanun of The Sina wes boown for 3
Systemahc experimerntaiion, phymologicsl study, discovery of mfechious and
sexually tranummteed diceases. gqoarantme methiod to kit the spread of mfechious
Altsban (770=830 AD). Al Falrgwn (930= 1013), Iba Al Hartham ($50— 10407, Ton
al-Nafi 5 (1213— 128€), Thn Khaldun (1332 1305), and many other Arsbs were
famems for their contribution toward the development of kerbal medicine in the
Middls Apes Bazed on the Greel svstem . the dnnent Arab physicians contributed
enormanaly to the developgment of modern medicing

In addstion to the above-recorded information. there 1= @ wealth of knowiedge
transnmtted orally foim penisrshon to 2enerstion by tribal socistiss parteularty those
of tropeeal Afteca Nerth snd South Amenes, and the Pacofic countrees: These areas.
comtzin the world's greatest number of plant species rot found clséwhere. With the
westeiniraticn of 3o many of the peoples of these zonss there i a pressing nead to:
recond local inowledge before :11:13 lost forever. In addmion wit the E}E-Etﬂ.tﬁ.ﬂlﬂn
of plant species progressing at an alarming ate in cerfam regions. even before placts
hre been  botmmeeally  secorded, muoeh lesy  sindisd  chemcally  and
pharmazolomeally. the need anges for mcrexsed effcrt dirsctad toward conserving
gene pools.
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3. Development of Pharmacognaosy
Even up to the begimming of the trenticth contury, Phanmacesnion’ was moss of
a2 descnptrve subject alom manly to botameal sctsnce. and ot conssted of
wdenhfieation of drues both i entws and powdered condihons and concerned with.
In 1803; a aew éra in the history of medicine bezan-the é1a of pure compound
tzolation when morpiune wasz-tsolated from opoim. Subsequently, ofhter compounds
such gs strvchame (1817), qumne end caffeine (1820), meotine (1228), atropine
(1833), =nd cocains (1853) were polated Som different plant sources During the
ninstecnth century, Pharmacopnosy was the mest mpditant pharmaceutcal
dicipime. and the chemics] structures of many of the olated compounds were
detenmmmed
In the twentieth cenfiiry, the discovery of mpotant driss from the animal
medom snd mmoroorgamerns. perhcularly Bbormones aad sTismens bas become-g
vervampoartant source of droze In the 2nd half of the trenteth century, thin loyver
Chsematopeaghy (TLC), g2 cheomutopraphy  (GO), highoprassuce liguid
chromztography {HPLC), and spectromietric metheds (MBS, NME) were mfrodsesd
1 Pharmacogrestic analvze and search for sew hiclogically acte compounds
plonts. In vitro system . Moasssy was added at the end of the twentisth cenmory, and
durinz this peried, masy antibiohs Snd sntinumer principles from natesl somces
.um-re discoversd as -
o Isolation of perucalin an 1925 by William Fleming and large-soale producton
iy 1941 ty Florey and Chain
o Isolation of Reserpine from Rauwolfia rocts abd confipming it hypotenive
o Isglaten of Vigce alkalowds especaily vincpstsme and Vinblasnne
Vincristins was found oseful in the trestment of Lsglemis Thess slisloids
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alzo have aobcancer properhes.

v Steyead homeonss bt progesterons wers aolated by partial synthei from
diosgefiin and other sietold sapomins bv Marker's method Cortisone and
bydrocortisons sre cbtmted from progesterone by cheaucal and mscrobus]
reacthions

The development of mogdem Pharmacogncay fock placs thesugh by simultanscis

apphicaticn of disciplines like crgame’ chemistry. botany, gemstics, biochemstry,
bicerrthesis, Pharmscology, and modem. methods end techmcues: of enalyviic
chermisiry, I]m:Ehmmmﬂn&vumﬁW:u:ﬁflh&ﬁﬂcﬁpawbﬂ&ﬂ:sm
embrace them in & vmfied whole for the betier undersianiding and unlizahon of
medicinal plants:

4. New era Of Pharmacesnesy

Pharmacopnosy, as an missthetiphnary sulyect adimts collabomative ressarch
between soiennzts of different dizmiplines. snd charmecosnosista can be & valpable
bt'ﬂigftlﬁhmnqseﬁi:@lﬁﬂ anct hwve moch o offer to help pharmaceutical knowladse
of phytoinedicines advance. In the past nineteenth Cemtury, synthetic drugs bave
been replacing gradually plent-dernced dross (exeept antinoucs and antimmor
drmgs)y Due to the development of experimentation with maolecules and progress i
bistachsnlogy, hischemistry, mﬁiﬁ:‘ﬂlﬁhigi_a'g}'.'lnd:ﬂm:h on mztabolism e
pepactives appeired Sor natural products that rereweed witerest m patoral resources.
teading to the high-level development of the subject,
and more promnent 83 many new areas of rescarch afd stody, soch as Moléecular
Pharmacosmosy, Genosmc Pharmacopnosy, Climcal Phammacognosy, Nearo:
Pharmacopnosy, and  Industria! Phoomacosaesy, are emergmg m modemn
Pharmacoznesy with bme




3. Scopeof Practice

The scope of Pharmaccesosy i broad in the field of pharmuacy. Pharmacoznoane
atidtes meltide natioral preduct molecolze sspecnlly’ the sscondary metabolites
which are mmefnl for therr mediomal ecclomeal -pustatony (that distimmushes sweet,
sour, bitter, snd salty taste properties in the mouthl, or ather fmetoral properties
In the- sarly part of the ninetéenth cerhirs, During s last half of the twemheth
century, Fharmacoguosy evchved from beme a:desenpirse botanscal subject to doe
havme a more chemical focus embracs a broad spectrum of disciplines, inchuding.
chemustry, bistechnoloay, Phytochamiztry, Pharmacology, Pharmaceutics, Clinical
pharmacy, Phermacy practice; efg- teday, 11 3 ughly mterdizoiplinary scrence.

At the beginntine of the twenty-first centvry, Pharmacognosy teaching i

dcademic ghirmsey institolicns hes' been svven s=w Elsvance became of the
expiesrre growih m fhe ose of harbal medicines Phermacosmosy 5 undsrgome
majgr change and herbal drogs are researched and formmulsted m the modem
Fharmacomnesy sow émbraces 3 wide range of diverse technignes; and fhe recont
pregras m exiaahon. chromatography, hyphenated techmgues. screenine of natural
product, bictechnclogy, st hes opened new avenues and lines foy pharmacosnosst
i enhiance patoral predoct rereasck Herbs zen betumed info products gow, and
Phermarosnosy 1= p’!a‘_;:ng Ectrvergls Ill-ﬁ:E ﬂﬁa‘.:[ﬁ'!.‘!l‘_'!':.‘..- charscterization: produchon,
and standardization of natural dross

Thus, the scops of Phatmacognasy seents fo be encrnous m the fisld of medicine
volk dmgs, food supplements, phanmaceahical necessrhies, peshesdes. dyes, hissue
culture otechrolooy: ensineennz and soon.
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Althomgh Pharmacagnesy = prmemally concemed with plant materials, 2 small
nuttber of animal products are traditiosally sncompassed vathin the sibjedt; thess
wirjnde speh mems a3 beeswan, oelabn . woal fat wtsmms, ete. Oikar natoral
products auch ps antbiohez, hormones. and others may of may not be ivalved,
depanding on the teaching practice of 2 peniculer stittion. Mariee organisn.
bth plant and-animal with potent pharmacological actions are receiving increasing
sttention 1 the zearch for new drups. Mate:ﬂli having no phameacciogical achon
which are of mterest to pharmacognosists, .are natoral fibers, flavenng, and
miechs Ofher arezs wath natural associaticns wath the subject sre pomenous and
hallucisogeme plamts. allersens, berhindes neecticides: and mollnscicrdes

Coincident with the moreasine sttractiveness of altemative {complemantsry)
therapies dnd the tremendous range of herbal products sow generally-avadabls to
the poblic: many countnes have put reguiatorny reqmremants covenng medicinal
herbs in place to control the qualay of these preducts. Mencgraphs are pow avaulshle
oo may such drugs, giving descriptions, tests for identity and putity, and assnys of
active consttuenty. Thess moncpraphs are beng eampiled by several bodier (see
below), In thiz respect recopnition should be given to the proneenng produchion of
the Beitiah Herba! Pharmscopeeis, first produced in 1074 with the |stes volums
15995

Phamiacopnosy 5 alss smponent m those conntnes that have thewr own
sestens of medicing in which plants are important components. Many coude drugs,
onc= getterally cafezorized as lerbal remedies, are new followins Continental
European praches; desenbed m the Batuh Pharmacopossa (BF ). Chromastseraphie.
chemucal, and phvsies] testz. together with sssay procedures are given for many
druzs for which there was no quaniitatyie svalustion of the chemuss! constituents
Quiality confral 1 peramount, 2= the demand for and the posubility of sebatiution
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hay mereased The upsurge m the markenns of Chinese and Aman traditional
medicines werldwide: for wihich fhere 13 2 need for adequate conirol, sdds = forthes
dinsatinion 5 Fharmasosiosy.

Tradiicnal herbabiem has boer officially reganded g3 a method of sltemanve
madicine i many perts of the world, especislly in 3ome developad countnes (e 2,
the USA and the UR). Tradittenal Chinste Medicing has been in uze in Chinese
hospitals. The World Health Orgamranon essmated that 30% of paople werldwide
selv en herbal mediemes for seme of thewr promary health care.

In Germany, abouit €00— 00 plant-based medicines are available snd ars
prescribed by some T0% of German phvitcsans. Many altemative phyvaicians in the
twesty-hrst cestiery incorporate herbahism in modern medicine due to the diverse
abilities plants have and thesr low number of side effects,

With ihis ifcfease in mterest in medicial plarts worldwde, there afe now many
publications coveneg rezional areaz of the globe and sevem! bodies have
herbe meet legal requiremants. The follewwme are of note:

o Germen Comnusston E Monographs

+ ESCOP (European Screntrfic Cooperative for Phytotherapy)

v WHOMesgraps

o LS2 Monoaiaphs




In sdditscn some jourmals—ifor swample, Planota Mediea Joumal of
Ethmopharmacolegy, Phytochemistry, 3nd Joumal of Namral Preducts—
peniodieaily”contamn revews on some-aspects of madioinal planty Other journals
comtainmng. fesearch poapers of Pharmacogrostic nterest sre Natuea] Product
Beseerch and Naniral Product Sciences. A serias of multi anthor books, handboolks,
and dicticnanies provide in-degth coverase of major medicinal plants.

6. Pharmacognostc Scheme

Diezcribmng drogs syztemancally 18 known 2=° 3 Pharmacegnostic scheme
which moludes the follovans Seadings:
» Biclogical Source
This includes fe biolegical mames of plants oc atimals visldine the drog and
the fEmualy to which ot belongs: Sotemics] pames seclude senus gid species. Glten
semie abbretiations are wintten 2fter the botanicnl names of the hologint responurble
£ the classification for example Acasis srabica Willd. Here, Willd indicates the
botamst respenstbie for the chissfication or nomenciatire According to the mennal
theory, the botamcal name of any plant or antmal 13 ahvays wottes o stalic form;
nd the first Istter of 2 zenus slveys appesrs o2 capital Ist=r. The biolosical soures
2lun szluday the fomily and the part of th= dig uweed For sampls, the biologscal
TGOTS OF Sofnn 15 - =onng mﬂaﬁm of dried leaflets of Cassra ansusnfoba Bﬂﬂr__-
belongme to faouly Legnmmosse ™
Tn the ypcomme teriures 372 wall Sxplain the nemanclature svsiem for plants.
# (eographical Source -
Eeagﬂ;l:lﬁ zpurces include the areas of cultivation, coflection, and drus
transzort routes




# Cultivation, Collection, and Preparation

Thesz are impartant to meation 2 they 2o responsihls for the qualiny of 2

drug
# Morphological Characters

The lensth. breadth, thickness, surfice; color, odor, tuste, shape etc. are
¢oversd under the headme morphological charactés i dreanized dnizs In confrast,
if the drug IE-III&.."!'FEEEEEI-i, prgancleptic properties (coler odor. teste. and surface)
shemld ba mentioned

The: upcomins lecures will cover the differender between srpanived s

# Alicroscopical Characters:

Th 12 one of the important aepects of pharmacognosy, 32 it helps ﬂ:&hlﬂ.’l:i.
the cotrect idestity of 2 drug Under this heading, all the detailed micrescopical
charactesz of o drog are descnbad.

# Chemical Constitaents

MMWMWMWEEMHEEFEMW
which 1t 12 uged = generally desonbed under fhis headng. It mcindes the chesmeal
constituents preseat in the drug. These buls of doyes are phveclompcallv acove

» LUsen
It incfides the drigs’ phanmaceutical phammacological, and biclogical activity ar
the dizeazes tn which 1143 effectae | | |
# Substituents
Ths droz that 1 seed dunng the nen-availability of the arizmal dmg 2 bnowe s
z-zobatituent It has the same fype of phvsiolomeal active cosshiuents; bowevar, the
perosntaze quantity of the drug avalable say be different.
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# Adulterants
With the Inowisdze of the diasncitic chardctens of drugs, the adulterans canbe
detected. One should have the enheal knoswledpe of suheipnres bnoun o be
potentis! sdulterants Most of the me the sdulterants ar= completely devond of
phyeinlogically sctive canstitoents. Jeading o quality deteniorstion For sxample.
mpone baffalo meilk with goat malk 1% 5 sobstitotion. wheress moonz waier i the
mjikmaﬂnherﬂmlnﬁlﬂﬁnﬁ:m,@mmﬂ:ﬁ.a snbetiiate. and m the sscond caze
waier 1= gdulterant
# Chemical Testz
Ths knowledge of chesical testy becomes mote mnportant in unofganized drugs:
whose morphology 1z poorly dafined
Practice Question
1. Define The Followings
» Ethnopharmacology
»  Pharmacosnesy
¢ Stmdrof Phytotersgy
o Mann Phemecosncsy
* Zoo pharmaroznosy
| TWhat iz meant by Avurvedic medicine?
Explain how pharmacognosy developed from s descriptive botznwal soience
t= & more advanced science with muitidissiplinary soence.
. Explam the Scops of Pharmacosnosy

ed
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The End of Lectare One







