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Glorios o commonly known as

Climbing Lily ily is a perennial

herbaceous ¢ of Liliaceae. The

name “"Gloriogy "Gloriosus” which

means full o= F o ?1 ' the beauty of the

flowers (Chopra a number of Thai

local names, incly Dong dueng (ADAfI);

in Chai Nat provis=Z} (fuy) ; in Chon Buri

Khom khuaa‘ r-j 77u), Hua khwaan
g A A
(V2197U) ; inles® r=wad), Waan kaam puu

o

(inuAnay) ;1 Hakhnn Ratcha51ma mahaa (WuxNwI)
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culQivated in all the tropical areas, includin

¥

India, Cevlon, China, Indochina and on the adjacent isles
(Thakur et al., 1875). The plant is monocotyledon , tall
weak-stemmed plants , supporting themselves by means of
tendril-like prolongations of the leaves. Stem 1.5-B m

high, given off from the angle of the woung tubers. The
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leaves are ovate-lanceolate, 7.5-20 em long and 2.4-5 cm
wide. The flowers occur many and showy, long-stalked,
porne singly in the axils of the upper leaves. Their
perianth are composed of six distinet long petals which

are somewhat undulate. Petals are 5-8 cnm long and less

than an ineh wide vellow , but changing to

vellow-red and de nson from base to apex.

Six stamens ar % as B 12, With  versatile

anthers. The ﬁa*ﬂ-tyle long, and bent

upward near t} capsule with three

lobes and 4-8 o : AN are ripe, the top

of them will bs nber of seeds which

are orange to reddlh I ii.ﬁf :Z'f 1863). The tuber is

fleshy, ecylindric ally V-shaped with the

two limbs equal or ug&b
and 2-4 cm iw‘;;:x:::::77-, ;ﬂ'h of the ends
Y )

often 15-20 em long,

{ Quisumbing, ¥ A

18974 ). o

futangminenns, ...

Ly,

BT GCR I 1R 0D 1

March. When potting the old tubers, offsets may be removed

» 1973 ; Trimen,

(when they occur) and grown separately for the production
of new plants. The tubers may be cut in two for purposes
of propagation. Let the plants stand near a pillar or

other support. Give freely of water when the plants are
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growing and they prefer sandy soil and sunlight (Bailey,
1963). The plants flower during the months of July and
August and the fruits with ripe seeds are ready for
harvest towards the end of September and October. The

plant being a perennial , then the fruits can be harvested

for a number of yearg ame planting (S5arin et =al.,

1874).

The . in g tba are highly toxice

and have since 4 in popular medicine

(Thakur et al., is plant is believed

by Hindu and M ns to have waluable

medicinal properties; Dutt, it constitutes

one of the A minor na ;ﬁt writers and had
R e

one of its s }‘g “the drug that

of thfi plant are, indeed,
p:}pular ﬁ 3 ' . ﬁLsonnus and are
used to sgyue ;ﬂentﬂarn ﬁ :;Iﬂ suicide and to
RN IUNRINY Y
Tuhers . stnmlﬂa\res to an ac;ﬂ narcotic

poison. he Kols believed that the tubers yielded =a

causes abort:f‘“ The tubers

violent poison , then they used to tip theirs arrows

{ Chopra et al., 1985 ).

G. superba plant has also been used in indigenous



medicines in many countries (Chopra et al., 1985).

In India , the tuber is used for blood diseases,
swellings , wounds , abscesses and pain , as a tonie,

stomachic, cholagogue , anthelmintic , abortifacient,

used to remove th from the uterus, colie,

‘periodic , alterative

laxative , itchin

-

purgative , lepr ulecers , and as a

remedy for snf'fv':f ' ; % ’ iﬁf“w:-. In case of the
treatment of gowder obtained by
repeated washi Yy - rzg"» SWen internally up to
12 grains, mixf sed also in the form
of paste as n in parasitic skin
diseases and as = s ocMl:1gic pains (Quisumbing,
1951). Fowdered tub$)
the navel , &! srapubie 'ina for promoting

-y

into a paste is applied to

labour (Chop%s i.‘ plant has been

reported to fﬂssess antifertile acH™vities ( Malhi and

Trivedi, ﬂﬁ ﬂ q‘xw gwi“ﬂf]ﬂ Tsect-repellent

properti hopra et urthermore the tuber

{Clﬂvra ot QQ f[§m Nﬁ"ba ﬂ‘Eﬁﬂ Erf ===

In Ceylon, the tuber is used in the treatment of
bruises and sprains ( Quisumbing, 1951 ). The flower is
used in religious ceremonies (Watt and Breyer-Brandwijk,

1862). In Persia, the tuber is used in the treatment of
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haemorrhage from the nose , nocturnal seminal emissions
and impotence (Watt and Breyer-Brandwijk,1962). In Guinea,
the juice of the ground leaves is used to destroy lice
in the hair (Chopra et al, 1965). The tubers are used in

cataplasm for neuralgia (Kirtikar and Basu, 1835},

In Yunan , the tuber j ! jin bowel complaints , as an

astringent, exp=ci feding piles and thirst;

e — i
e e — —_—

the flower for [ i ikar and Basu, 1935).

In Madsy around windows and

doors to ward g ger-Brandwijk, 1962).

It is also used pgation in parasitical

affections of and Basu, 1935 ).

The Hindus usedj the worship of Siva

(Clewer, Green, &nd In South Afrieca, the

tuber is usef £ ) es a remedy for

-
3
i

&
ascites (Wat I.ez}. In Java, the

plant is recor®™:d as being used hnmacw:=lly and the grated

o metrm 211 i
qmmﬂmum'mmaﬂ

been reported th fresh extracts of
G. superba tubers are employed successfully for inducing
polyploidy in maize (Sastri, 1956) and the tuber extract
also shows antibiotic activity against Staphylococcus

aureus (Sastri, 1856 ; Chopra et al., 1869).
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In Thailand , G. superba has long been used as
folkloric medicine by boiling its tuber and the extract is
consumed for +the treatment of flatulence , high gas,
expectorant, rheumatism, gout, leprosy, wounds and some

types of cancer in human (1aTuy wadynsan, 2522). Dried

tubers, made into a 1sed for the treatment of

gonorrhoea ﬂhereﬁ_ is grated and prepared

as a remedy & — i o~ e snakes, centipedes,

scorpions and affection of the

skin by preps ion (aYun wadynysan,

2522). Furthe yperba has also been

used as and as insecticide

(BNSNFSTNINARNY,

It has alsogm that tuber and seed coat

of G. superAJN --hicine which can

double chromie= ' €» was, therefore,

LA

suggested to m\'e for plant breeding rk for the purpose

o FOHE {Mﬂnmm LI E -
”“qmmmmummmaﬂ

Since 1880 , when Warden isolated a neutral bitter
principle, superbine, which is extremely poisonous from

the tuber of G. superba (Warden, 1880), the investigation
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for other constituents in &. superba tubers has continued.
Until 1915, Clewer et al. reported that colchicine was
present in the tuber of &. superba with the content of
0.3 % , and the compound had actions and effects identical

to colehicine obtained from Ceolchicum autumnale (Clewer

et al., 1815 ; Burki Subsequent investigation on

other constituent Int parts of &. superba

has found that TN -: H;E;;‘5s commonly Ffound in
the plant are ! { . -h7“a,- , organic acids ,
fatty acids , The list of these

A

compounds is sl

4.1 History

i — = = -

Coled g

( obtained from

known to m% for thousands of

Colchicum spp™) has been

ii:i;ﬂﬁiﬁﬂﬁniﬂﬂ’m r
SOV MRS R (R 1

provided the earliest remaining complete botanical
deseription of Ceolehicum autumnale "the autumn crocus or
meadow saffron , whose seeds , powdered corm , and dried
flowers contain sufficient colchicine to effect relief of

pain” (Dalton, 1878).



Table 1 Chemical constituents of various parls of & syerts
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Plant parts
Chemical Chemical substance Leaves Reference
Tubers | Seeds | and
group HNowers
alkaloid superbine + Clewer ef &/, 1915
cokchicine * + + Clewer &f &/, 1915
gloriosine Subbaratnam., 19s2
+ | Thakur ef &, s

Bl)

N-formyl
2- (e m—
—

3-delliov g

hy
acetyl-ﬁut.n'ni‘:nlchic"e

2

AN ITUHN T

hicine
bmiderivative x
2,3-demelhyl-N-desacetyl
colchicine

dimethyicolchicine

3-de™ethyl-y-bmicokchicine

& Lﬂ, l:l <

(Ir)

Thakur ef &/, 197
Thekur ef al, 197
Thakur ef &, wws
Thakur ef &/, 107
Thakur ef &/, s
Thakur ef &/, 197

Thakur ef &, 107s;
Ovorackova &/ &/,
1064

Thakur &f 8/, 1w
Thakur ef &/, 1o7s

Thakur ef &, 107
Thakur &f &, 1975
Thakur &f &, 197

NY VG o

Thakur &f &af, 197
Thakur &f &, wrs

Chopra &f &/, 1080
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Table 1 (continued)
Plant parts
Chemical Chemical substance Leaves Reference
Tubers | Seeds and
group ’
alkakoid 2,3-demethylcolkchicine + Thakur ef &f, 197
(continue)

2-demethvl
desace!

3-dems
2-derm
N-Torsg

3-demethylcokchifcffne
colchicoside

isoperlolyrine

AuETneningns

(F*)

Thekur ef &/, 107

Thakur ef &, 197
Thakur ef &, 1975
Dvorackova ef &f,
1084
Dvorackova &f &f,
1084
Dvorackova &f &,
1084
Dvorackova &f &,
1064
Dvorackova ef &,
1084
Dvorackova ef &f,
1084
Dvorackova ef &,

16ed

QYDvorackova ef &l

qmmﬂmummmaa

Dvorackova &f &l,
1084
Dvorackova &f &/,
o84
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Table 1 (coniinued)
Plant parts
Chemical Chemical substance Leaves Reference
‘ . Tubers | Seeds | and
)} AR fowers
lrnhyriﬂsteroi Fstiqrnasierm . Clewer &f &/, 1015
| B-sitosteral Merchant and
F Joghi, 1978
phytesteraiin Eﬁtigmas; Clewer &f af, 1915
| B-sitosmam= Merchant and Joshi,
- 1878
organic acid | salic), gec Clewer &f &/, 1015
benzok Clewer &f &f,1915
2-h,_!. O Clewer of &/, 1915
acid
Watt and Breyer-
l Brancwijk,1g62
Chopra ef &/, 1o8g
ssturated Clewer ef af, 1915
faily acid A
!unsaturated lincleic ea;ﬁ L Clewer &f 8/, 1915
l faity acid
i u H"J VI ﬂ TI j w s Clawer &f &8{, 113
fatty alcohol : Qpver ef &, 1015
QRN ITUUATINYINE - -
neri§ic monomethyl-y-resorcylate | (young Watt and Breyer-
compound root) Brandwijk, 1962
enzyme gnzyme which hydroiyses . Clewer &/ &/, 1015
amygdslin
essential oil | furfuraldehyde . Clewer of &, 1215
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Table 1 (continued)

Plant parts
Chemical Chemical substance Leaves Reference
Tubers | Seeds | and
group fowers
carbohydrale Clewer ef &, wis
Mehrs and
khoshoo, 1015
resin Clewer ef af, 1915
Clewer &f &, 1015
*If - leaf

The use = > W r the treatment of gout

was documented a=ly 5B0 A.D. and its use

appeared {p 49 eleventh century.

Although E ined gquickly, its

high toxici®# led to disuse. Britidd Formularies (London
Pharmac ;1 ensatory) did
list aﬁhiﬂm‘iﬂﬂ ﬂi early 1800°s
b ﬁ }i the use of

ﬂ’]eﬁqnﬁmMﬂl Ylﬂ]ri ﬁﬂrrady and

Sy—rnng Sun, 1881).

co

Presently, colchicine is a highly studied and
widely applicable compound for medicinal wuse and for

biochemical and biomedical research. This is because the
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compound has been found to have other biological
characteristics. For example, it has been shown to be
highly specific association with mierotubule proteins and
to have effects on basiec cell functions such as mitosis,
secretion , cell morphology , motility , intracellular

transport of macromolecu microtubular assembly , and

mitogenic activatio arland, 1978).

4.2 Struct . ical Properties

Cole \ ,B6,7,9-tetrahydro-
1,2,3,10-tetrs Ml\talen-7-y1)-,(S)-
acetamide. It Jfs '1 MM AsNOg and molecular
weight of 3989.44 \\ own below

H,CO
Y |

Cz2H25N0g

MW. 399.44

AULANENINENS

ﬂﬁ'lﬁ\‘lﬂ‘ifﬂﬂ'lﬂ"l’mﬂ"lﬁﬂ

The structure of colchicine

Colchicine is pale yellow crystals , amorphous
scales, or powder. It is odorless or nearly odorless, and

darkens on exposure to light.



18

For physicochemical properties, colchicine shows

its infrared spectrum with the principal bands of 1028,
1248 and 1485 em~! as shown in Fig.3 (BP, 1888) , its UV-
absorption spectrum ( in 85 X EtOH ) with the A, values

at 243 and 350.5 nm ( log € 4.47, 4.22 ) (Fig.4) (Herck

Index, 1989). For pro- MMM i NHR ) spectrun 360 MHz
in CDClgz ( TH5 = (Fig.5), colechicine
shows a singlet — S - _om for H-4,

a broad singlet Mo doublets at 7.39

(H-12) and B6.934 pling constant(J)

of 11 Hz, a brg _ ' - 1 AR ppem for a proton
attached to acets gfd LW WA AN inglet at 4.03 ppm

for methoxy protor xg.i‘C‘aj, 3.85(2-0CH3)

and 3.82 ppm b1 t of triplets at 4.B6B

ppm for H-7 which cou

qﬂjﬂ.'—_‘ Sth the H-6 protons ( J =

11.8 , 6 and {):_ :nn{J:EHz}
(Meksuriyen, Sl ') carbon-13 NMR

{ 13C-NMR ) spgbtrum (F1g.o,, colchi ﬁ»e shows signals at

178.4 PEHEalF ey 158 9 (¥ 63,8 (C-10), 134.7
(C-12), 1 .ﬁglgﬁﬂm:iwﬂﬁmﬁau.s for C-14
and L-13s Lespegtive €s g =% or C-@# and C-15,
resﬂﬁgﬁgﬂﬁm iﬁﬁgm ( a}ﬂnd 22.4

ppm for C-17 (Hufford, Capraro, and Brossi,1880). Finally,

for mass spectrum (Fig.7), colchicine shows the molecular
jon at m/e 399 (molecular peak) and also other main peaks
at m/e 371, 312, 297 and 281 as shown in Table 2 and Fig.7

(Wilson et al., 189863 ; Schonharting et al., 1873).
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ici Prase: Poniiaen byt dae
Colchicine
"

eI colchicine.
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Fig.4 Ultraviolet spectrum of colchicine (in 85% EtOH).
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(10,3,2,1)-0CH,

=, =1

Ful

180 160 140 120 100 S0 60 40 20 o
chemical shift (5§) ppm

Fig.8 Carbon-13 NMR spectrum of colchiecine.
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Table 2 Mass spectrum fragmentation pattern of colchicine.

m/e Species

309

k|

7;

..' j;:.-b
r

oL i
o

um&m N9
¥ a0 (285)
RLGIDA ME,‘L .:' -ﬁ Al

Fig.7 Mass spectrum of colechicine,.

21
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For other, properties, colchicine shows its melting

point range of 142-150 °C, pEa 12.35 at 20 °C ( in aqueous
solution ) and its 0.5 ¥ solution gives a pH of 5.9

In term of solubility, it is freely soluble in alecohol or

chloroform, sparingly solsik in water (1g/22 ml), benzene

( 1g/100 ml), ether practically insoluble

in petroleum e Y. The specific
rotation given boeia (BP, 188B8) for

a 1% aqueous (at 19.5-20.5 °C).

4.3 Chend®: r V ? \ ia™mon of Colchicine

Colehig® 1 i’ ~ 1; lo a mixture of three

photoisomers in f ultraviolet light

{ Pelletier, These are
ﬂulumiculchi'; = -:i @ -lumicolchicine
(Fig.8). ThEEJT.et*h : res jiire formed with loss

of the trapﬂlnnq’

ﬂUﬂ?ﬂﬂﬂ?Wﬂ’lﬂ?

Upon acid hydghlysis, a £iequence nf eaction was
AW AN TEI U BIANE VR Yercc wc
{Flg 9) (Eigsti and Dustin, 1855 ; Dalton, 1978). However,
the conversion of colchicine to colchiceine and other
products also occurs during alkaline hydrolysis with pH>13
(Wilczok et &l1., 1979). There is no appreciable hydrolysis
to colchicine occuring in neutral or slightly alkaline

{pH 8.1) solutions even after 2 months storage (BP, 18980).
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colcaicine

_:'.______/I""'"‘E?" V CHy0 M .|"

-

ﬂUEI’)VI\H%ﬁWEI’Iﬂﬁ
qmmmmumwmaﬂ

Fig.8 Reaction of colchicine with ultraviolet light.
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vsis of colchicine.
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With hydrogenation reaction, colchicine has been shown to
be converted to hexahydrocolchicine in the presence of
platinum oxide (Fig.10) (Eigsti and Dustin, 1955 ;: Dalton,
1878). Finally, it has been reported that oxidation of

colchicine by wusing warm potassium permanganate leads to

the formation of 3,4,5% kllgthoxyphthalic acid (Fig.11)

(Dalton, 1879).

*olchicine,

5
X

El?l‘iﬂ&l'

' warm potassium .

o
ey pa Fa'lga nate "'
7.1
colchicine 4,5-trimethoxyphthalic acid

Fig.1l1l Oxidation of colchicine
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4.4 Isolation of Colchicine from Plant Materials

Colchicine is the medicinally active component
in Colechicum asutumnale L. (Liliaceae) and numerous species
of Colehicum. 1t has also been found in other Liliaceous

]
| . of colehiecine in these

species ( Table 3 )}

>ted ol (Eigsti and Dustin,

plant materials

1855). For = : : EEH;_ be crude extract is
first disti | : syrupy residue is
diluted witielu gt A4F ANNNe  insoluble fats
and resins, | solution 1is then
repeatedly e> y | f 7: 1:-=' or digested with
lead carbonate \ Y evaporated to a small
volume , and extiffc oform , the colchicine
is recovered addition complex with
chlornform. —_— :::3 distilled off in

steam or alcopt Mie residusal solution

o L ¥

vields amarphﬁFE cnlch1¢1ne which may be ecrystallized

Faen ﬂ%ﬁ%ﬂﬂﬂﬁﬂﬂ’fﬂ“‘% el

Dustin, 55 : Wyatt et al. 1981}
R mﬂmumqwm Y
Q Moreover, as been reported on some
modifications of colechicine extraction. For example,
chromatographic purification of the chloroform solution on
alumina (Eigsti and Dustin,1955) ; extraction of the dried
powder with petroleum ether to remove fats followed by

alcoholic extraction (Eigsti and Dustin, 1955) ; wax and



Table 3 Coichcine-containing plants.
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Name

Reference

Angrocymbium gramineumn L.
A meGnlhicices var
Anthercum ramosum L.
Asphogeds eibvs Wild

Evtbocodim ruthencun Bl

siricls Baker

Lakhicum siimum DC.
L drensrivm Waldst, s
& avtumnsie L.
& byzantinum Ten.
L bitfolm 5.5
L bteumn Baker
& monianum L
L multirum Brol.
& nespoitanum Ten
Fritileré@ montans Hoppe
Gioriosa rolhschicians O Bes
G simplex L. (G Sl
& supertia L. '_'J’:.
Hemerocsils fuve

l"-f:,.d": 2

-

phigenia stemsia Ky ntI'

i;:f;::ﬂ,umwﬂﬂ 1y
o Wb}

Merengars buwbocogkm Bam,
PEHN kR
s&g Bois, and Kotsch.
M soboifers Fich
Muscary teruforim Tausch,
Ornithogebim comosum L.
Q umbelatum L
Sandersoma  surantiscs Hook.

Youngken, 1gso

Malichova &f &/, wme
Eigsti and Dustin, 1oss
Josti and Dustin, 1955
pd Dustin, ross

Dustin, 1055

ctin, 108s

Etin, 1955
K., 1981

g &, 1a7a

1955

af a/., 1975

_—’ 1067; Thakur of &/, 197
o 1955

erand DUl

rin &/ &, 1974

ia éln m'-'-a

1, 19585

Eigsti and Dustin, 108
Eigsti and Dustin,
Eigsti and Dustin,
Eigsti and Dustin,
Eigsti and Dustin,
Finnie and Van-Staden, 1901

1855
1285
1955
1955




28

Table 3 (contirved)

Name Reference
Tofiskas caipculsia Whind.
I, glsciats Gaud,

Eigsti and Dustin, 1ass

A <ti and Dustin, 1ass

g Dustin, 1935

Tiis sibesirs L,
tin, 1955
in, 1955

barsirmm sifum L.

¥ mgrim L.

paraffin wax (Smolenski, Crane

and Voigt, 1354 (Smolenski et al.,
1858) were add traction procedurss

(Wyatt et al.,

-

4.5 Detis lchicine

i

- i

4.5.1 Fulor Tests

FI‘LIEI'JVIEI?]?WEI']ﬂ?

..clchlcliva is r-lasslfled a an neutral
HRNIARIINEINE
alkal®bidal reagents under suitable conditions (Eigsti and
Dustin, 1353). Table 4 summarizes the reagents used Ffor
the color tests of colchicine and the resulted color of

each reaction (Wyatt et al., 1981).



Table 4 Color tests of colchicine,
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5. ammonium vanadats

. nitric acid-water-soduniydd

Agents Color
. Diute mineral acids and alkalis intense yellow
2 ritric acid violet slowly changing to yeliow then to
green
3. sufuric acid formaldehyde | B ) gow
4. ammonum malybdate J .

= clow = purple / brown /
(Vital's test) .
ferric chioride T.5.
sulfuric acid followed

— reddish —+ yellow or

mineral acids)

h. concentrate nitric acid ; acCZRIAIA brown / red =+ yellow —

water: followed r

hydroxylamine- 4§ _ h

{warm the soltionlll

B .l

AUEINENINEINT
RINNINUNINYIAE
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4.5.2 Agqueous Titrimetric Analysis

( Residual Titration )

This method is based on the direct
titration of the alkaloid colchicine presence in an

aqueous solution. Pz . an  accurately weighted

sample of colchig % *afcd in excess 0.02 N

hydrochloric ac™ titrated with 0.02 N

sodium hydroxids indicator (Karawya

and Diab, 1975}

¢ Analysis

ation procedure is the

L@ n

official method

the United States

Pharmacopoe i Ol : Ao the British
Fharmacnpaeizya

weight sample of
colchicine is ¥¥ssolved in a mixture o™ acetic anhydride-

toluene

)1l 1) 1T 1 M
B (ENe L0 g} 12

method, glacial acetic acid containing 3-4 drops of acetic

i

anhydride 1is wused to dissolve colchicine. Titration is
accomplished using either crystal violet or potentiometric
determination wusing calomel and glass electrodes, 0.01 H

perchloric acid is used as the titrant.
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4.5.4 GSpectrophotometrie Analysis

The offieial USP XXI (USP XXI, 1985) and
BP 1888 (BP, 1988) methods for the analvsis of colechicine

tablets are spectrophotometric. A portion of powdered

tablets is weight 4 | lbghicine is extracted with

chloroform from The UV spectrum of

-
e m—

the chloroform S5 15 _and compared to the
USP reference ® ﬂ fﬁ' ""Rxﬁi the same final

concentration . maximum absorbance

at about 350 analysis is also

conducted using g’ ; & 1-2‘ e the drug, followed
by sodium hydrifh B agesk MM cd with water. The

solution 1is m, with an additional

maximum observed aE, (Smolenski et al., 1958).

In additionf T NS £ jpectrophotometric

' |
analysis u Y, ',i.m hydroxide ecolor

reaction owmfNige color C "acnﬂmpllshed using

either

. ﬂzrmm{m:ﬁm:i: o
ARIES SR TN Ry

and extraction from 1 ¥ hydrochlorie acid-ammonia-acetic
acid solution into carbon disulfide. The organic layer is
removed and combined with benzene followed by reading at

445 nm (Karawya and Diab, 1975).
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Isonicotinie hydrazide in alkaline media has also
been used for reaction with colchicine for a colorimetric

determination (Wallace, 18961).

4.5.5 Paper Chromatography

Fromatography has been

accomplished usiM™ : - -ER e predipped in a 5 %
solution of soé*' D and dried. The
solvent system citriec acid in a
mixture of mnl of 1l-butanol,
Rf x 100 = 83 Examination is
conducted using s 1.‘:,;* ) "a‘: light (Clarke,1968).

An additional -

performed using

formamide/benzene:ch ganide(7:3:1) and longwave

ultraviolet dlc i
V. A

"‘hin layer'Chronatﬂgraffr

ﬂuammwm
ARG IR NG -

vent systems are listed in Table 5

4.5.6 "

{(Wyatt et al., 1981).
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Table s Thin-layer chromatography of colchicine.

Plate Solvent Method of detection® | RF x 100
silica gel F-254 chloroform-acetone- ABCDE 47
diethylamine (s:4:1)
| sflica gel F-2s4 I chioroform-methanol-acetic ABCDE K]
| acid (s5:15:1)
I
silica gel F-2s4 | chioroform-methanol (g:1) ABCD,E &8
siica gel F-254 | chiorofor ' J.r ABCD o8
I
f .
slica gel F-252 18
silica gel G 15
siica gel G 20
silica gel G a1
siica gel G &l
siica gel G 62
silica gel G 57
pretreated with o1 -.
‘*+ NaCH
64

o AULINYNTN

| BMmonia {2s: ;u 0.4)

ortwave ultraviolel light
B : longwave ultraviolel light

C : o.s%iodine in chloroform
D : 40% sulfuric acid in methanol followed by heat (10s°)

E : a0% sulfuric acid in methanol followed by heal (ios®) and longwave ultraviolet light
F : aridified polassium indoplatinate

G : polassium indoplatinats

H : antimony () chloride

| : p-dimeihylaminobenzaldehyde
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4.5.7 High-performance Liquid Chromatographic

Analvysis

High-performance ligquid chromatography has

been used extensively »ildl jhe analysis of colchicine

(Davis and Klein, IS8 W/ Davis, 1980, 1981) and

is the officizs s copoeia XXII method
[E— I ~— -
for the drug s 4 e 080). Furthermore,

HPLC has a;;nv determination of

udered seeds of

caolehicine viln

C. autumnale [ ). The various
HPLC systems 1y given in Table B

(Wyatt et al.,

AULINENTNYINT
AN IUAMINYAE
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Table 8 Hian-performance liquid chromatographic systems for colchicine.

Coumn Mobile phase LV-detection wavelength
W Bondapak C-18 20% and 35% acetonitrile- 254
water
W Bondapak C-18 acetonitrie-methanol 350
phosahd | '@ oH 6
-~ | f |
LiChrosorh RF-18 ‘iFa—m ” 350
jte Pife .
LiChrosorb RP-3 24
LiChrosort S50 254
Zorbax-Sil 24
Chromanetics C-8 24
Partisil 0ODS 254
Hypersil (5 Jm) 240

AuLINNIneng
RINNTUNRIINGINY

AT AR A%
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4.6 The Biosynthesis of Colechicine

Colchieine is a neutral alkaloid with a unigue
tropolone ring. The compound consists of an aromatic

groups , a seven-membered

ring A , with three me thox
ring B , whieh is ¢ LU /. ith an acetylated amino
group , and the tg “_ pe(23) in Fig.12 ).
Tracer have shown that
colchicine is le of tyrosine and
one molecule /g opolone ring C is
formed from th yrosine and C-3 of
the side chain v Wi AW colchicine and c-s,
C-8 , and C-7 hs to be derived Ffrom

phenylalanine via eete, 1865 ; Battersby

;,3 , McDonald , and

Stachulski, lﬁiﬁ ruagy, 1986 ; Herbert,

L A

et al., 1872

Kattah, and Rnagﬁ 1930).

ﬂ‘UEI'J\VIEWI‘iWEI’]ﬂﬁ

o | ly studies ¢°" feed1ng exper with
“RRIT U HAAINLAR Etﬂbhshed
that ®olchicine (23) 1s a modified phenethylisoquinoline
alkaloid ( as autumnaline (16) ) which is derived from
cinnamic acid (3) via cinnamaldehyde (5) , dihydro-
cinnamaldehyde (6) and aldehyde (8). The aldehyde is then
condensed with dopamine (9) which is derived from tyrosine

(2). This route is believed to be a major pathway for the
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biosynthesis of colchicine ( Fig.12, scheme 1, thickened
arrows ). Alternatively, dihydrocinnamic acid (4) may be
utilized by the plants as a minor biosynthetic route
( Fig.12, scheme 1, normal arrows ). Final resolution of

these stages in the biu y

etic pathway must now depend

on evidence with ig (Herbert and EKnagg, 1986;

Herbert et al.,

Cond e ) with dopanmine (9)

affords a PR N i r e s which  are
precursors fr ’ \ 1 (23) " and (11) is
identified as| %; A ved by (12) and then

(13) (Herbert in Fig.12, scheme 1.

The late stagel ®hesis of colehicine is

known to invol £ a phenethyltetrahydro-

Y £ A
isoquinolin v -ei eyclization ,

!

methylation . 16 tcipt dienone (O-methyl-
androcymb:.ne)].? Then hyd K}Flﬂ.tlﬂ of (17) vwvields the
alcoholﬂlu H?ﬂ(ﬂ%ﬁﬂn&l&’}ﬂﬁ ({19) and ring
expansn: to generar.e the trnpﬂlnne ystem (20).
ARARIAFUHRA TN e
to demecolecine (21). Finally , demethylation and
acetyvlation of (21) at nitrogen atom to form

desacetyleolechicine (22) and colchiecine (23), respectively
{ Leete, 1985 ; Barker et al., 1967 ; Luckner, 1872 ;
Battersby., Sheldrake , and Milner, 1874 ; Dalton, 1879 :

Battersby ef gl1., 1983 ; Herbert et al., 1990 ).
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phenslalanine cinnamic acid dihydrocinnamic

(n (2) {4) DA,CGGH
’ oH

r‘ ]
) / semaldehyde

CO0H COOH COOH
O =00
k

CHO

cHo

Crosine

Scheme | : Early and intermediate stages of colchicine biosynthesis.

Fig.12 Biosynthetiec pathway of culchicine.
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ruutemnaline

[16)

coldficine desacetylcolchicine demecoicine

(22)

AASAIAINAIINYIAY

Fig.12 Biosynthetic pathway of colchicine (continued)
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4.7 Biological Activities of Colechicine

Colehicine has been reported to possess
anti-inflammatory and anti-tumor activities (Eigsti and

Dustin, 1955 ; Woodbury, 1870 ; Creascy, 1875 ; Kastrup,

18988 : Reynolds, 198 lso been reported to be a

powerful mitollocys e (bﬂj_,‘a i and Creascy, 1988 ;
Lin et s8l., 198 -3 —_— 988). The compound
has been used NN gf acute attacks of
gouty arthritj 990) although the
exact mechani gnown. Colchicine
spparently exex f A : f:; g2 the inflammatory
response to the also by diminishing
phagocytosis (Kas f minishes lactic acid

production by leuls and by diminishing

phagocytosi ‘*7: o "1& cyele of urate
Y "'

crystal deposiph y-onse that sustains

the acute attack {Kastrup, 1938} The ;x1dat10n of glucose

o UMY T

leukocyte in vitro 1s'§uppressed by culchlclna (Kastrup,

ﬁﬁﬁ‘ﬁ‘&'ﬂﬁﬂﬁ’lﬂ"f’mm 31
colchicine is not an analgesic and does not relieve other
types of pain or inflammation. Colchicine is not a
uricosuriec and will not prevent the progression of gout to
chronie gouty arthritis. Its prophylactic , suppressive
effect helps reduce the incidence of acute attacks and

relieve the patient’'s occasional residual pain and mild
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discomfort (Kastrup, 1888 ; Gennaro, 1990).

Colchicine has been found to be an effective
inhibitor of mitosis and microtubule assembly (Andreu and
Timasheff, 1982). Therefore , colchicine , in proper

dilutions , can arrest (pjant and animal cell division

.
F

in vitro and in v WA P cver-Branduiik, 1962

Chopra et al., 1o T— ;. hclieved to be

— 1 S :
directly on celWMEl gl |- AR e in the arrest of

mitosis in the" Wsue to the binding of

colchicine to vy ) RS ?'ﬁ“x_xn‘iorm a tight complex
and induces a ™ protein (Margolis
and Wilson,1977% B83). This tubulin-

colchicine compl

= = .:'" r',:;'_p 7 .
spindle formatior 11*;;5222

Lk .a’;)-‘" and

of microtubule and

This leads to the

arrest of cellun Jimasheff, 1982).

y <
Cvtotogil:

migllt be of benefit in

cancer therapy (r ton, 19??} it has been reported that

cnlchlclrﬂ u‘%}’} %&ﬂﬁwﬂ’]ﬂﬁ mice and dogs

but its i hlbltlﬂn of gell divigipn appeargsto be not

AWARSAINUURAINTIRY... oo

for ihhibiting the growth of tumours approaches the lethal

spe

dose for the host (Glasby, 1975).

Colehicine has been found to have some degree of

antibacterial action on wvarious species of bacteria
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including Staphylococeus aureus (Sastri, 1956). It also
has activities on both normal and cancer cells, especially
the cells with high rate of c¢ell division such as bone
marrow, tumours, skin and lymphoid structures (Watt and

Breyer-Brandwijk, 1962). Colechicine also produces a

temporary leucopaeng by a leucoeyvtosis, due

sometimes L0 ; s 1in the number of

basophils. Theasc o are apparently due

to a direct ArroWw , wWhich may
result in agr: jnaemia after toxic

amounts of col Brandwijk, 1982).

.emperature, increase

the sensitivity essants , depress the

respiratory centre, esfg sponse to sympathomimetie
agents , ccipdd &) and induces
' |
¥ ! ' -
hypertension = Lu'ﬂ“latlﬂﬂ, enhance

e

gastrn-1ntest1 al actlvlty neuragenlc stimulation,

) ﬂqﬂﬂﬂimﬂﬂ‘ﬁ“
ARIAININYNINNY

chicine now being widely used in plant
breeding work for inducing polyploidy. This action is due
to its inhibition of cell separation after the division
of chromosomes resulting in polyploidy or doubling of the
number of chromosomes. Colchicine is, therefore, used for

making hybrids of widely different species or varieties of
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garden flowers or economic crops (Chopra et al., 1985),
Colchicine has been applied also in animal studies,

especially to explore embryonic growth and wound-healing

(Morton, 18977).

Besides, geen used in the treatment

of hepatic cirm Bo S 38  and for familial

Mediterranean Mt in Egypt (Morton,

1877 ; Kastru

4.8 Pha

Colchigi :,; l. ' H:r-orbed after oral
administration w# h41nf ﬁ L 31 ¥ of the compound is

T
bound to plasma pa ‘4“‘¢ z

A

its metabo ;52114444447' -;i tract in bile and

gunts of colchicine and

intestinal seffjet ™ €. #- LI} absorbed colchicine

"l L AF

is exereted w1qﬁ the flrst hours , especially at high
e ANYNFHEART e - 1o
in the k1 ney,liver andgspleen. Ejcretion ocgyrs primarily

QR ATINRINGAN Y

The dose of colchicine for a treatment of acute
gouty arthritis is 0.5 to 1.2 mg initially , follow by
0.5 to 1.2 mg every 1 to 2 hours , until pain is relieved,
or nausea , vomiting or diarrhea occurs. The total amount

of colchicine needed to control pain and inflammation
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during an attack is 4 to 8 mg. Articular pain and swelling
typically abate within 12 hours and are usually gone in

24 to 48 hours (Kastrup, 1988 ; Gennaro, 1880).

4.9 Toxicity of Colchicine

Colchicin o Fad as an extremely

poisonous drug (. 07 ; USP XXII,1980).

It is very toxig doses. The most
frequent adver are those involving

the gastroint associated with its

antimitotiec ag ; Reynolds, 1888 ).

Diarrhoea, nause, minal pain are often
the first signs stri, 1856 ; Watt and
Brever-Brandwijk, 1875 ; KEastrup, 1888 ;

Reynolds, 1(GAis Lrjotons of toxicity

) 2 Y
are 1ncludiurj — throat, extreme

thirst, d1ff1u. in swalluﬂlng, aci™e gastroenteritis,

abdomlnaﬂuﬂﬁ:ﬂﬂﬂ)i dE!aIbMEY vomiting and

uncontrol@ble, purglng followe dlarrhea and
v W"Iﬁﬁﬂﬁ’mﬂm’l"?ﬂﬁf‘lﬁﬂ
flﬂlence , gritting of teeth , vascular damage which
result in shock, kidney damage which cause hematuria and
oliguria , severe dehydration , hypotension , pain in the
extremities, muscular weakness, ascending paralysis of the
central nervous system , convulsions and respiratory

paralysis. Death usually results from respiratory
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depression (Watt and Breyer-Brandwijk, 1962; Morton, 1977:

Kastrup, 1988 ; Reynolds, 1989).

Prolonged therapeutic use of colchicine may cause
bone marrow depression_.and result in agranulocytosis,

|
thromboeytopenia ag l ‘d=nemia. Furthermore , it

causes peripher'~n‘_H_-tiE,;#,,#; v, rashes, azoospermia

or oligospermi s '1efim hair (Morton, 1877;

Kastrup, 198E

\ i is estimated to be
E5 mg but the r Tl z ‘!' that ingestion of as
little as 7 mg used death (Morton,

1977 ; EKastrup, 1

AULININTNEINS
IIAATUUM TN
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