
Mitochondrial membrane preparation for MAO 
from rat brains: 

The brains were homogenized in 10 ml of ice· 
cold 0.25 M sucrose, adijusted to pH 7.4 and 
centrifuged at 8000 x G for 15 min. The super· 
natents were recentrifuged at 20,000 x G for 30 
min and the pellets were then homogenized in 
0.01 M ice·cold phosphate buffer (pH 7.4) and 
centrifuged at 30,000 x G for 30 min for isola· 
tion of the mitochondrial fractions. Each 
pellet was then suspended in the same buffer 
and the protein concentration was adjusted to 
10-12 mg protein/ml. They were stored at 
.20 0 C. The MAO activity was measured 
according to a reported method (16) in which 
p-nitrophenylethylamine hydrochloride was 
used as substrate. 
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Abstract 0 Methods are presented for the 
determination of two compoment mixtures 
namely oestradiol benzoate-progesterone and 
oestradiol valerate· testosterone enanthate in 
oily injections. The methods depend on the 
application of derivative and derivative· 
differential ultraviolet spectrophotometry to 
resolve the interference due to spectral over· 
lapping and oily formulation matrix. The 
method's were applied to the determination of 
these hormones in synthetic mixtures and in 
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oily preparations. The coefficient of variation 
was less than 2%. 

Keyphrases 0 sex hormones, two­
component mixtures. derivative spectropho. 
tometry, derlvatlve·dlfferentlal spectropho· 
tometry, determinatlo,n in oily Injections. 

The direct spectre photometric methods 
especially in case of multicomponent dosage 
forms are often comr; Iicated by interference 



from the formulation matrix and spectral over. 
lapping of other active ingredients. Such 
interference has been treated by many 
methods, including orthogonal polynomials 
(1), differential spectrophotometry (2,3), Fou­
rier series (4) and least squares (5). These 
methods require special attention in selecting 
assay parameters and need several steps of 
calculations. 
Ultraviolet derivative (6) and differential· deri· 
vative spectrophotometry (7,8) are relatively 
new techniques that offer good resolution of 
two overlapping spectra and elimination of 
matrix interference in the assay of many 
drugs. The literature reveal many applications 
of these techniques to the determination of 
single· component dosage form containing 
excipient or degradation products (9,10). Only 
few reports have dealt with the determination 
of multicomponent dosage forms (11). 
A high pressure liquid chromatographic 
method was reported for the determination of 
a mixture of testosterone enanthate and oes­
tradiol valerate (12). The official method (13) 
for the determination of oestradiol valerate in 
oily injection is the UV-difference spectropho­
tometry. It was reported (14) that. this method 
can only be applied if the oestrogenic content 
of the injection exceeds 10 mg/ml. In a pre­
vious paper (15) we have applied the 
difference-derivative spectrophotometry for 
the determination of oestradiol esters or tes­
tosterone and I or progesterone in oily injec­
tions. 
This paper deals with an application of deriva­
tive and difference-derivative spectrophoto· 
metry for the assay of two-component mix· 
tures namely, oestradiol benzoate - progeste­
rone and oestradiol valerate . testosterone 
enanthate in pure forms and oily injections. 

EXPERIMENTAL 

Materials: All reagents and materials used 
were analytical grade. Standard solutions 
were prepared by dissolving 50 mg oestradiol 
benzoate or 50 mg progesterone in 100 ml 
methanol and 40 mg oestradiol valerate in 100 
ml p·dioxane and 65 mg testosterone 
enanthate in 50-m1 p-dioxane. MethanolictKOH 
solution was prepared by dissolving 17.5 9 of 
KOH in 100 °ml methanol. Methanolic./HCI 
solution was prepared by diluting 8.3 ml of HCI 
to 1 litre with methanol (13). 

Apparatus: A perkin-Elmer model 550S UV-VIS 
spectrophotometer with a fixed slit width 
(2 nm) and a Hitachi model 561 recorder were 
used. The spectra of test and reference solu­
tions were recorded in 1 cm quartz cells over 
the range 340 to 220 nm. Suitable settings are: 
scan speed 120 nm/min; chart speed 60 
nm/min; ordinate maximum and minimum was 
adjusted according to the magnitude of 
02 = d2 AId .A. 2 values: response time 10 sec. 

Procedures: 
Calibration graphs: 
Oestradiol benzoate·progesterone mixture: 
For oestradiolbenzoate:A 4 ml portion of the 
standard hormone solution was transfered 
into a 100 ml volumetric flask and diluted to 50 
ml with methanol. 5 ml aliquot of IN aqueous 
NaOH solution was added. A blank solution 
was made by mixing 50 ml of methanol and 5 
ml of IN aqueous NaOH solution in a 100 ml 
volumetric flask. The twoflaskswere heated in 
a boiling water-bath for 90 min. (using air con­
denser, compensating the volatilized 
methanol if necessary), cooled, neutralized 
with If':! HCI solution and completed to volume 
with methanol. Accurately two equal portions 
of the hydrolysed solution (4-8 ml at 1 ml step) 
were transferred into two sets of 10-ml volu· 
metric flasks (a and b) both sets were com· 
pleted to 8 ml with methanol. For flasks (a) the 
volume was completed with methanolic/HCI, 
while for flasks (b) with methanolic/KOH. The 
solutions were allowed to stand at room tern· 
perature for 15 min. and .6 02 = 
d( A A)2/d ).. 2 (peak-height)was measured at 
304 nm (Fig. 1d). 

For progesterone: A 10 ml portion of standard 
solution was transferred into a 50-ml volume· 
tric flask and completed to volume with 
methanol. Five serial dilutions were prepared 
by diluting 6·10 ml (1 ml step) to 100 ml 
methanol and 02 value (peak-height) at 252 nm 
was measured (Fig. 1b). 

Oestradiol va/erate·testosterone enanthate 
mixture: 
For oestradiol valerate: two equal portions of 
the hormone solution (0.4-0.8 ml at 0.1 ml step) 
were transferred into two sets of 10-ml volu­
metric flasks (a,b). To both sets a 5 ml aliquot 
of p·dioxane was added. The solution was 
diluted to 8 ml with methanol. For flasks (a). 
the volume was completed with 
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Figur. 1: (a) absorption spectra of 0.8 mg% progesterone 
1-) and 0.08 mg% oestradiol benzoate (---~ (b) 02 
spectra of 0.8 mg% progesterone 1-), 0.08 mg% oes· 
tradiol benzoate (--~ and oily Injection ( ) con· 
taining the same concentration. (c) .A A and (d) A 02 
spectra of 10 mg% progesterone (__), 1 mg% 
hydrolysed oestradiol benzoate (--~ and oily injection 
( ) containing the same concentration. 

methanolic/HCI while for flasks (b), with 
methanolic/KOH. The solutions were allowed 
to stand at room temperature for 15 min, and 
A 02 values were measured at 266 nm (zero 

crossing point of testosterone enanthate) (Fig. 
2b). 

For testosterone enanthate: A 5 ml portion of 
the hormone solution was transferred into a 
100·ml conical flask and a 5 ml aliquot of 1 N 
NaOH was added. About 40 ml of methanol 
was added ano the content of the flask was 
heated on a water bath at 60°C for 1 h. using 
air condenser (the volatilized methanol was 
compensated if necessary). After complete 
hydrolysis (as indicated by oil globules dissa· 
perance) the alcohol was evaporated using a 
rotary evaporator arid the residue was quanti­
tatively transferred with about 20 ml water to a 
100-ml separotory funnel. Testosterone was 
extracted with 20,20 and 5 ml portions of chlo­
roform. trhe chloroform extract was passed 
over anhydrous sodium sulphate and received 
into a 50-rnl volumetric flask and diluted to 
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volume with chloroform. Five serial dilutions 
were prepared by diluting 7·11 ml (1 ml step) to 
100 ml chloroform and 02 (peak-height) at 250 
nm was measured (Fig. 2e). 

Injection assay: 
Oestradiol benzoate·progesterone mixture 
(1:10): 
Sample preparation: An accurately measured 
volume of the oily injection (equivalent to 10 
mg oestradiol benzoate and 100 mg progeste­
rone) was transferredinto a 250-ml volumetric 
flask. A 100 ml aliquot of methanol was added 
and the solution was mechanically shaken for 
15 min. The volume was completed with 
methanol and the solution was filtered 
through filter paper into a 250·ml volumetric 
flask. 

For oestradiol benzoate: Exac-tly 50 ml of the 
filtrate was transferred into 100-ml volumetric 
flask, 5 ml IN aqueous NaOH solution was 
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Figul. 2: (a) ~ A and (b) A 02 spectra of 52 mg%. T.E 
1->,3.2 mg% O.V (--I and oily injection ( ) 
containing the same concentration. (c) 02 spectra of 1.04 
mg% T.E (__l, 0.64 mg% O.V (---l and oily injection 
'(.~ ) containing the same concentration. (d) absorption 
and (e) 02 spectra of hydrolysed T.E L-) and oily 
injection ( ) both eQuivalent to 1.264 mg% T.E. 
(T.E =testosterone enanthate, O.V =oestradiol valerate). 
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added and the procedure was completed as 
described under calibration graphs starting at 
the words "A blank solution".. 

For progesterone: Five serial dilutions was 
prepared from the filtrate using methanol 
within the concentration range (0.6-1.0 mg%), 
and the 02 (peak-height) at 252 nm was mea­
sured. 

Oestradiol va/erate·testosterone enanthate 
mixture (1:16.25): 
Sample preparation: accurately 1 ml of the oily 
injection (equivalent to about 4 mg oestradiol 
valerate and 65 mg testosterone enanthate) 
was transferred into 50-ml volumetric flask 
and p-dioxane was added to volume. 

For oestradiol valerate: The procedure was 
carried out as described under calibration 
graphs starting at the words "two equal por­
tions of the hormone".. 

For testosterone enanthate: Accurately 5 ml of 
the above solution was transferred into a 

I conical flask, the procedure was completed as 

I 
I

. I 
t 

described under calibration graphs starting at 
the words "a 5 ml aliquot of 1N NaOH was 
added".. 

i 
RESUL TS and DISCUSSION 

Fig. (1a). shows that in 1/10th progesterone 
concentration, oestradiol benzoate exhibits 
broad absorbance band in the vicinity 240·260 
nm (Fig. 1a) That is why the 02 spectra of pro­
gesterone and oily injection are superimpo­
sable in such vicinity (Fig. 1b) indicating the nil 
contribution from oestradiol benzoate. In this 
connection, progesterone can be determined. 
by measuring its 02 values at 252 nm without 
interference from coexisting component. The 
minor component, oestradiol benzoate, was 
determined after hydrolysis to set free the 
phenolic group. Thereafter use of differential 
spectrophotometry permits selectively oes­
tradiol assay. Fig. 1e and d presents the delta 
absorption ( ~ A) and its second derivative 
( A 02) spectra of progesterone and 
hydrolysed oestradiol as standard and oily 
injections. Inspite of the lack of pH-sensitive 
group, progesterone gives a constant A A 
versus ;A curve (Fig. 1e). This may be due to 
the high progesterone concentration. Such 
contribution was completely corrected for by 
the use of 6 02 measurement (Fig. 1d). Fig. 2 

a and b show the A A, A 02 for oestradiol 
valerate and testosterone enanthate as stan­
dard and oily injection . .l1 A curve (Fig. 28) of 
about 16 parts of testosterone ·enanthate 
cover the vicinity 240 to 340 nm; a pheno­
menon which invalidate the use of L1 A mea­
surementto quantitate the minor component 
(oestradiol valerate). Assay of such compo­
nent car:l be made using A 02 measurement 
at 266 nm (Fig. 2b) due to the zero-crossig of 
testosterone enanthate. 
On the other hand, 02 spectrum (Fig. 2e) of 
testosterone enanthate exhibites an appre­
ciable 02 xalue at 315 nm (zero-crossing point 
of oestradiol valerate). Meanwhile, interfe­
rence from oil matrix, as indicated from (Fig. 
2e), necessitated the prior extraction of tes­
toste~one during the injection assay. Through 
alkaline hydrolysis, the free testosterone can 
be extracted with chloroform. Being phenolic 
oestradiol valerate will remain with oil matrix 
in aqueous medium. After hydrolysis and 
extraction, the A method cannot be usedmax 
for testosterone assay due to the background 
interference (Fig. 2d). Meanwhile the 'utility of 
02 method at 250 nm corrects for such interfe­
rence (Fig. 2e). Under the described experi· 
mental conditions, a linear correlations were 

r.o/. I: Assay Results of Oeslradlol Benzoale (OB)· Prog.sl.rone (PR) and O••tra­
dial Valerate 10VI-Testosterone E~anthale (TE) in laboratory Made Mixture. U.lng 
the Proposed Methods. 

Sample O~str.dlot benzoate·progelterone Oestradiol valerate-testosterone 
• mixtures enanthate mixtures 

Ratio 
PR:OB 

Recovery. % 

PR OB 

Ratio 
OV:TE 

Recovery, 't. 

OV TE 

I 

2 
3

•
5 
8 

1:1 
2:1 
5:1 

10:1 
20:1 
.0:1 

103.8 
101.8 
100.1 
100.1 
100.1 
100.• 

99.7 
99.9 

100.1 
100.0 
100.5 
100.5 

1:10 
1:18 
1:20 
1:30 

100.8 
IOU 
99.8 

100.• 

99.8 
99.8 

100.1 
99.9 

Mean :tC.V.% 101.1 :t 1.5 100.1,.0.3 100.8:0.7 99,8:00.2 

obtained between 02 and~2 and concentra­
tiC'ns, C, of the hormone. The four linear 
regression equations were found to be A 02 
= -1.75 + 34.13 C (range 0.8 - 1.6 mg%) for 
oestradiol benzoate, 02 = - 1.55 + 83.26 C 
(range 0.6 - 1.0 mg %) for progesterone, 
A 02 =0.75 + 12.76 C (range 1.6 - 3.2 mg%) 

for oestradiol valerate and 02 = 0.15 + 16.95 
C (range 0.9 -1.6 mOJo) for testosterone 
enanthate (where 02 and4D2 were measured in 
mm). The correlation coefficients were bet­
ween 0.9979 and 0.9998. 
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Replicate determinations of the standard 
hormone solution (5 separate determinations) 
using the proposed method's gave a coeffi­
cient of variation less than 2%, indicating 
good reproducibility of the proposed methods. 
5 synthetic mixtures of each combination 
were prepared in different proportions of 
hormone components and analyzed using the 
above procedures. The results obtained (Table 
I) were both precise and accurate. 

The present methods were applied for the 
determination of these hormone combination 
in their commercial oily injections. The results 

obtained for the analysis of Primodian depotR 

ampoules (Cld/Schering Co., Egypt), labelled 
to contain 4 mg oestradiol valerate and 65 mg 
of testosterone enanthate per 1 ml, were 
100.2% ± 0.89 and 105.3% ± 0.52 (n =5) for 
the two hormones respectively and for Luto­
folone R ampoules (Misr Co., Egypt). labelled to 
contain 2 mg of oestradiol benzoate and 20 mg 
of progesterone per 1 ml, were 100.3% ± 0.17 
and 100.6% ± 0.33 (n = 5) for the two hor­
mones respectively. In the oestradiol valerate· 
testosterone enanthate mixture, the 02 mea· 
surement at 315 nm was applied directly for 
testosterone assay in laboratory made mix­
tures. In oily injection prior extraction and 
subsequent 02 measurement at 250 nm solved 

the problem of oily matrix interference. 
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Potentiation of Rifampicin by Trimethoprim 
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Abstract c:: The combined bacteriostatic 
activity of rifampicin and trimethoprim was 
antagonistic against Staph. aureus, ando 
synergistic or additive against E. coli. The 
concentration of rifampicin in the synergistic 
ratios corresponds to its plasma peak level. 
The combined bactericidal activity against E. 
coli wa. synergistic at concentrations cor­
responding to urine peak level of rifampicin. 

Keyphrases 0 Combined rifampicin· 
trlmethvprlm, Escherichia coli, Staphylo­
coccus aureus. 

In ,Itro studies showed that rifampicin Is bac­
tericidal at fractions of one ug/ml on Gram­
positive bacteria and M. tuberculosis and at 
concentrations of the order of several ug/ml on 
most Gram-negative microorganisms (1,2). 
When used in combination with several other 
chemotherapeutic agents, rifampicin dis· 
plays In vitro synergism against a wide variety 
of microorganisms e.g. with novobiocin 
against S. typhl (3): with nafcillin against 
staph. auteus (4); with nalidixic acid against 
various Gram-negative bacteria (5); withmetro­
nidazole against Bacteroides fragl/ls (6); with 
amphotericin against Candida alblcans (7); 
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with trimethoprim against Proteus spp.,	 r,b'. ,: Combined Bacteriostatic Activity of TMP and RF 
Against E. coli Using Mueller·Hinton Broth and NutrientStreptococci and Ps. aeruginosa (2). However,
 
Broth.
with some other organisms, the results of
 

rifampicin-trimethoprim combinations were
 
Ratio MIC (ug/ml) FIC FIC Activity

controversial, antagonism was reported 
TMP:RF TMP+ RF TMP+RF index index

against K. aerogenes and Strept taeca/is (8), 
while synergism or additive effect occurred 
against K. aerogenes, and synergism against MHB 

Strept. taecalls (2). The aim of this work was to 100:0 0.780+ 0 1 +0 1 o 
evaluate the combined bacteriostatic and 80:20 0.624 + 5 0.799+0.1 0.899 -0.0462 

bactericidal activities of rifampicin and trime­ 60:40 0.234 + 5 0.3 + 0.1 0.4 -0.3972 

thoprim against two standard strains ofStaph. 40:60 0.312 + 15 0.4 +0.3 0.7 -0.1549 

aureus and E. coli. Since the minimum inhibi­ 20:80 0.156 +20 0.2 +0.4 0.6 ·0.2218 
tory concentrations of the tested agents may 0:100 o +50 o + 1 o 
vary with the type of medium used, and hence 

NB
 
influence the results, two media (nutrient
 

100:0 50 + 0 1 +0 1 o 
broth and Mueller-Hinton broth) were used for 

80:20 25 + 5 0.5 + 0.1 0.6 -0.2218 
comparison. 

60:40 15 + 10 0.3 +0.2 0.5 -0.3010 

40:60 20 +30 0.4 +0.6 1.0 oEXPERIMENTAL 
20:80 10 +40 0.2 +0.8 1.0 o 

Antimicrobial agents: Rifampicin (B.P.), Tri· 0:100 o +50 o + 1 1 o 
methoprim (B.P.) 
Test organisms: EscherichIa coli NCTC 10418 r.b'. II: Combined Bacteriostatic Activity of TMP and RF 
Staphylococcus aureus ATCC 25921. Against Sf.ph• • ur.us Using Mueller-Hinton Broth and 

Nutrient Broth. Culture media: Nutrient Broth, Nutrient Agar,
 
Mueller-Hinton Broth, Mueller·Hinton Agar
 

Ratio MIC (ug/mll FIC FIC Actl",lty"OXOID" 
TMP'RF TMP+RF TMP+RF index Index 

Methods:
 
A· Evaluation ot the combIned bacterIostatic
 

MHB
 
activity: Stock solutions, of rifampicin (RF) and
 

100:0 0.78 +0 1 +0 1 o
trimethoprim (TMP) were prepared by disso/· 

80:20 1.247 + 0.003 1.599+0.2 1.799 0.2529ving 100 mg of Rf in 10 ml dimethylsulfoxide 
60:40 0.936 + 0.006 1.2 + 0.4 1.6 0.2041and then diluted to 100 ml with distilled water. 
40:60 0.624 + 0.009 0.8 +0.6 1.4 0.1461Similarly TMP was dissolved in 10 ml alcohol
 

and diluted with water to 100 ml. The final
 20:80 0.312+0.012 0.4 +0.8 1.2 0.0792 

concentration of each drug was 100 .ug/ml. The 0:100 o +0.015 o +1 o 
minimum inhibitory concentration of each NB 

drug was estimated by the twofold serial dilu· 100:0 12.5 +0 +0 o 
tion method using nutrient broth and Mueller­ 80:20 10 + 0.002 0,8 + 0.025 0.825 -0.0835 
Hinton broth against E. coli and Staph. aureus 60:40 30 + 0.016 2.4 +0.2 2.6 0.4150 
separately. The final inoculum size was 1x105 

40:60 40 + 0.048 3.2 +0.6 3.8 0.5798 
cells/ml. The results were read after 24 hr 

20:80 10 + 0.032 0.8 +0.4 1.2 0.079 
incubation at 37°C. 

0:100 o +0.08 0 +1	 o
Solutions containing four times the MIC of
 
each drug were prepared, and these were used
 
to prepare combinations of the two drl;Jgs at
 synergistic, antagonistic or additive, the par· 
different ratios (Tables I & II). The MIC values tial concentrations of each component in the 
of the tested drugs singly and in combination bacteriostatic mixture was calculated. This 

I • 
were evaluatecfby the serial dilution method in was done by dividing the concentration of 
nutrient brottJ and Mueller-Hinton broth each drug in the mixture by its individual MIC. 
against two tested microorganisms. In order The resulting ratios were expressed as frac· 
to find out whether the combined activity was tional inhibitory concentrations (FIC). The sum 
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