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SUMMARY

A chromatographm method for the study of qumldme metabohsm 1s descnbed
Qulmdme dihydroquinidine and metabolites were separated by thin-layer chromatog-
raphy on Kieselgel G with methanol-acetone (4:1) as the solvent system. The fluo-
rescing bands were divided into four main fractions and extracted with ethanol-
acetone (1:1) from the adsorbent layer of the plate. The fluorescence of each fraction
was measured with and without addition of acetic acid and sulfuric acid. A standard
curve was used to transform- fluorescence into ug quinidine base. The recovery from
the. plates wvaried between 75 a.nd 95 per. cent The results obtamed by thlS method
were highly reproduc1ble o

Amyl alcohol-benzene (1: I) was found opt1mal for the extract1on of qurmdlne
and its derivates from alkalized serum, urine and tissues. Removal of quenching
substances and concentration of the quinidine bodies was achieved by transfer to
sulfuric acid and second extraction with amyl alcohol-benzene. For further concen-
~trat10n, partial. evaporatron of the extractlon solvent 1n a n1trogen atmosphere and
ata temperature below 37 was used BT . Ce R

In recent years: several methods have been pubhshed for the quahtatlve sepa-
ra.t1on of chinchona alkaloids by thm-layer chromatography1-3 This paper describes
in detail a method for the quantitative separation of quinidine, d1hydroqu1n1dme and
their metabohtes and the apphcatlon of the method to the study.of qum1d1ne meta-

bohsm RS
MATERIALS AND METHODS R

Thm-layer chromatography .
Adsorbent. K1eselgel G nach STAHL (Merck) pI-I 7.

P Supported by a gra.nt from the S:gnd Juselius I‘ounda.tron, Helsmln, I‘mla.nd
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- Solvents. Methanol p.a., acetone p.a.,’ethanol'abs. "= . o it

< Procedure. Glass: plates were' coated with-an adsorbent layer. to a standard
thlckness of o. 5 mm using a Desaga apphcator ‘The plates wereair dried and activated
for 'z 'h at 110°. Equally spaced vertical grooves were traced through the adsorbent
layer to-divide it into 2.5 crn wide strips. A horizontal groove was ‘traced at: the level
selected for the solvent front at'the end of the development. Quinidine bodies in amyl
alcohol or in‘a mixture of amyl alcohol-benzene were: applied to the starting line ‘of
each strip about 1.5 cm from the lower edge of the plate. The amount: applied to a
smgle strip was usually 1'to 5 ug and was determined exactly by applymg a certain
amount of solvent with-a known quinidine concentration, using a-Hamilton micro-
syringe. The chromatoplates were developed by the ascendmg techmque in a rectan-
gular chamber with ground lid'at'a temperature of :4°. The solvent system consisted
of methanol and acetone’ (4: I) The time required’ was 40-50:min: The' plates were
dried under a stream of hot air and the positions of the:fluorescent spots determined
under U.V. light: Samples' of ‘commercial: qu1n1d1ne and d1hydroqu1n1d1ne ‘were Tun
for comparison.: The strips wete divided into fractions according’ to: F1g ‘T and the
adsorbent layer of - each fraction ‘was: transferred - quantltatlvely ‘into ‘a-glass tube.
After addltlon of 15 ml of a mixture of ethanol-acetone (1:1) the tube was shaken
several times during 15 min and centnfuged 1“1ve ‘ml of the clear supernatant Was
transferred to -another tube and the ﬂuorescence w

man Ratlo Fluorometer (phosphor sleeve p051t1on
secondary filter Wratten 2 A). The apparatus was sta.
acid as a blank and 0.1 N sulfuric acid containing o.
»ﬂuorescence 1nten51ty by 50 or 100 on the scale 'A

_ base. The slope of the curve was checked each time w1t
in ethanol-acetone.

E xtraction of quinidine derivates from biological ﬂmds a
‘Solvents. Amyl alcohol p.a., benzene p-a. ‘
Procedure. To one part of serum or urine two par

of a mixture of amyl alcohol and benzene (T:1) were a

v1gorously for'5 min in a. glass stoppered tube to trans

organic: phase ‘After centnfuga‘uon for o min at.300
natant was used for the determination of quinidine, :
further for chromatography Five ml was transferred
amount of o.T’ N sulfuric'acid was added. By shakmg the ‘tube’ v1gorously qulmdme
bodles were transferred to'the sulfunc acid; whereas' quenchmg substances remained

'in the orgamc _phase.” Qulmdme ‘concentration was determined’ by measuring the

ﬂuorescence of the: sulfur:c acid.“The . remaining clear supernatant was. transferred to

“another tube and a smaller amount of sulfuric acid was added to it to obtain concen:

" tration of quinidine bodiés. The ratio of organic solvent to sulfuric acid had to be kept

_less than 15:1 to achieve complete recovery. After shakmg the tube the sulfuric acid

was transferred to another tube, made alkal1ne w1th T NN NaOH, and an amount of

‘--amyl alcohol-benzene was added ‘to give'aratio of 'organic’ solvent to; 1norgamc phase

of 2i1 at'least: The tube was shaken and centrlfuged as descnbed The orgamc phase
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was transferred to another tube, and concentrated further by evaporation of the
benzene in a nitrogen atmosPhere. A small amount of the remaining solvent was added
with a. Hamllton microsyringe to.5 ml of 0.1-V sulfuric acid and its qu1n1dme concen-
tration was checked by determining the. fluorescence. An.amount of solvent calculated
to contain 3.0 ug of quinidine bodies was pipetted on the starting line of the chromato-
plate, but.any amount between 1 and 5 ug gave good separation of fractions on the
plate. Since urine contained relatively high amounts of quinidine bodies the first amyl
alcohol-—benzene extract could be used for chromatography. = : :
Heart, liver, skeletal muscle ‘etc. was cleaned of blood with dry ﬁlter paper and
a. small plece of tissue was taken for further analysis. About.1 g was found suitable,
0.2 to 0.5 g in the case: of heart muscle. The tissue and 5 ml of physmlogmal saline were
ground in a Ultra-Turrax homogenizer to a homogenous suspension. The glass tube
was weighed both empty and with its contents before and. after- homogenization. The
losses: due; to suspension adhering to the grinding rod varied from 1 to 4% and were
taken into account for the calculation of quinidine concentration. One ml of t N NaOH
was added to the suspension and 30 ml of the mixture of amyl alcohol-benzene. The
tube was shalxen -vigorously for 5 min and its contents treated further as descnbed for

serum and‘ ' rme extracts e

1 2 3 4

Fig, 1. Sepa.ra.txon of qu;mchne. dxhydroqumxdme a.nd meta.bohtes by thm-layer chroma.togra.phy.
1= thydroqu 1d1ne, 2 = serum’ extract, 3 = urine extract,. 4 = commercial quinidine con- "
taminated’ ‘with’ ‘dihydroquinidine:’ ‘Division ‘inito fractions which were extracted from the ad-
sorbent layer is ma.rked thh a. biie, a.nd d . The pla.te wa.s sprayed with sulfuric acid before U. V.-
photo"ra.phy S R : ) L e e L o

SRR .V..‘.- 2
L

RESULTS T

e I‘ he separatlon of qmmdme and qum1d1ne denvates of serum and urine by thm- "
layer chromatographyﬂs shown:in Flg .1..For, quantltatlve analys:s the ﬂuorescmg-’_
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Flg 2, Amyl alcohol-—benzene extracts of five pa.tlents urines sepa.ra.ted mto four ‘main fractlons
by chromatography The dots of ea.ch column represent va.lues from five dlfferent pla.tes .

bands of each strip were divided into four main fra.ctions. Fraction a apparently con-
tained dihydroquinidine and its metabolites; fraction & pure quinidine; fraction c the
main quinidine metabolite circulating in blood and dihydroquinidine metabolites;
and fraction d the main quinidine metabolite'excreted into urine and.a smaller. amount
of another quinidine metabolite. In addition, small.amounts .of several other meta-
bolites were constantly found,:and were located in the area of the fractions a, ¢ or d:
~In order to study the reproducibility of the chromatographic method, extracts
of ﬁve different patlents -urines were separated.on five different chromatoplates each.
The results are shown in Fig. 2. Fraction ¢ showed the greatest relative variation,
probably due to the difficulty of drawing a clear line 'between the: fractions. b and c;
but even this variation. was quite small. The total recovery from the plates varled
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Fxg 3 ‘Effeét ‘of: dlfferent solvents on the extractxon of qmmdme. dxhydroqulmdme. and meta-
. bolites from:urine. Fraction & (black column) represents quinidine which.was extracted quanti-
= ta.tlvely by all five solvents, The a.mount of meta.bohtes extra.cted decrea.sed w1th dlmmxshmg
: polanty of the solvent B n : S :
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between 75 and 959%. Within these limits recovery did niot 1nﬂue_1arce the relative
distribution of the four fractions. The total recovery decreased with the increasing
age of the plates after coating or after development. Fresh plates were therefore made
every week and the fractions were always extracted a few hours after the run. I‘or
commercial quinidine the recovery was about 59, better than for extracted samples

The recovery of purified qu1n1d1ne dlhydroqulmdme and the main metabohte of
quinidine was found to be equal from the same chromatoplate. It made no difference
if the samples were run separately or after mixing them. Therefore the relative amount
of each fraction was’ calculated as a percentage of the total-amount recovered.

The 1mportance of the right solvent for the extraction of quinidine bodies from
biological fluids is V1suahzed in Fig. 3. The total amount extracted decreased with the
diminishing polarity of the solvent. However, the amount of pure qulnldme was the
same independent of the solvent, The mlxture of amyl alcohol-benzene. was superior
to all other solvents used because even more polar quinidine derivatives were extractéd
quant1tat1vely by this system. The amount of fluorescing compounds in the residue
after extractlon w1th amyl alcohol—benzene was found to be neghgrble

DISCUSSION' ‘

F or the vseparatmn of chmchona alkalmds on an adsorbent layer of K1ese1ge1 G

I freparatmns ‘are usually contannnated with 10 to 15% of
’lvent system contanung methanol and acetone (4 I) was found

'ng stereo -isomers like quinine from quinidine. X
tabohzed in the human orgamsm by hydroxylatwn to more

explams the dlfferenc stin serum,‘_ _‘xqumldme concentratmns obtalned by d1fferent
‘methods.in splte of :the excellent ;r'e'covery of qu1n1d1ne by each rnethod8 9, The-ex-"
‘traction method used in.this study was:a mod1ﬁcat1on of the:double. extractlon method::
“of CRAMER AND ISAKSSON*’, who used benzene as extractlon ﬂuld for the determma '
~of serum qu1n1d1ne St SE A ' SR
‘Concentration of, qu1n1d1ne bodles for apphcatlon on the chromatoplate was’.
.achieved by varying the ratio orgamc—morgamc solvent: and by partial evaporatlon of
the second amyl alcohol-benzene extract. During evaporation a temperature below 372 -
anda’ mitrogen atmosphere ‘was found ‘necessary ‘to-'avoid ‘changes in: ‘the: relatrve._.
\dlstnbutlon of, th. > um1d1ne fractlons A second transfer to sulfurlc ac1d was obhg at B

: j Chromatog 37 (1968) 70-75 _ »
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in the case of serum and tissue extracts to remove lipids and quenching substances..
In the case of urine, the first amyl alcohol-benzene extract could be used for chromatog-
raphy, as the:quinidine concentration is relatively high. Transfer to sulfuric acid, to

‘amyl alcohol-benzene, evaporation of the amyl alcohol-benzene mixture, or ex-

traction from protein containing fluids did not chcmge the relatlve dlstrlbutlon of
qulmdme and 1ts metabohtes. : c R
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