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Dienestrol analysis

Bis-(trimethylsilyl) ether, dienestrol—de-
rivative

GLC-—analysis
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@ Keyphrases

Bis-(trimethylsilyl) ether, alizarin—inter-
nal standard

Analysis—dienestrol-methyltestosterone
combination

New Developments in Antibiotic Interference Thresholds of

Microbial Assays
By B. ARRET and J. ECKERT

Interference thresholds have been determined for a number of antibiotics in the

microbial assays of specific antibiotics.

Two aspects were considered in order

to facilitate the quantitative analysis of mixtures of antibiotics: the “interference

threshold,”” which is the concentration of an antibiotic causing a significant inter-

ference in the presence of another antibiotic in a given assay, and the “sensitivity

threshold,”” which is the concentration of an antibiotic causing a response in the
assay for a different antibiotic.

IN 1957, Arret et al. (1) described the problems
encountered in assaying pharmaceutical prepara-
tions in which two or more antibiotics are combined,
and proposed solutions to these problems. If the
test organism used for the assay of one antibiotic
(a) is not affected by a second antibiotic (b), the
assay for (a) is uncomplicated. But if the test
organism is affected by (), erroneously high or low
values for (¢) may be obtained. Consequently,
methods for eliminating the effect of (b) were
developed. In general, one of the following five
methods was used: (I) inactivating by biologi-
cal or chemical means; (2) using a test organism
which is sensitive to (¢) and relatively resistant to
(b); (3) artificially making the organism resistant
to (b); (4) separating antibiotics by differential
solubility techniques; or (5) compensating for the
presence of (b) by adding it to every solution of
(a) used for the standard curve.

The analyst needs definite quantitative knowledge
of the interfering effects of various antibiotics in
certain widely used assay procedures. He must
be aware of such effects if confidence is to be main-
tained in the specificity of an assay.

Since the earlier publication (1), new antibiotics
have been discovered, and combinations of these
antibiotics together with the older ones make it
necessary to update this publication. As before,
all the pertinent data are in tabular form for easy
reference.

The data obtained from this work simplify
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tion, U. 8. Department of Health, Education, and Welfare,
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the problems of assaying antibiotic combinations
Although combinations of two antibiotics have
specifically been considered here, the approach can
be used as a general guide to the assay of combina-
tions of three or more antibiotics.

EXPERIMENTAL

The effects of 15 antibiotics were determined by
assaying them according to the official microbiolog-
ical assay methods found in the Code of Federal Reg-
ulations (2). The following antibiotics (assay or-
ganisms are given in parentheses) were studied:
Bacitracin! (Sarcina  subflava), chloramphenicol
(Escherichia coli), colistin (Bordetella bronchiseptica),
erythromycin (Sarcine lutea), kanamycin (Staphy-
lococcus aureus), neomycin (S. aureus, S. epidermi-
dis) oleandomycin (S. epidermidis), paromomycin
(S. epidermidis), penicillin (S. aureus), polymyxin
(B. bronchiseptica), streptomycin (Klebsiella pneumo-
niae, Bacillus subtilis), tetracycline (S. aureus), and
viomycin (K. pneumoniae).

For each experiment, the antibiotic being assayed
was regarded as (¢). Solutions were prepared
containing the reference concentration of (a) and
various concentrations of the second antibiotic (5).
The diluent in every case was that ordinarily used
for the assay of (a). These solutions were assayed
against the reference concentration of (z) alone as the
standard of comparison. Solutions containing var-
ious concentrations of (b) alone were also pre-
pared.

The lowest concentration of (b) which, in com-

1 Since the previous publication, a new assay for bacitracin
was reported (3) in which Sarcing subflava is used as the test

organism instead of Micrococcus flavus. This method is
now used routinely in our laboratory.



Journal of Pharmaceutical Sciences

872

423eindoe pafesse 9q PMod ("Sow ;syumn) g UeN] $SI JO sopel upimenei-unenPed Suuieuod soidures Jeg) sajedpUl W /sun (p 2Indg gy,

*A11A1)0% JO JUAWSOUEBNUI ue Ovy) Idglel uowssaidap e sayeorpu] o ‘Pomym smy3 £q upAmeusy 10§
«'$M24np *§ ym /30w ¢ ‘udmeuey,, PIPEI TMN[0dD

373 0} SS010E A[[EJUOZLIOY AO01 JBY3 MO[[O] PUE ,,JNISIIJ OI0IGNUY PUOISG,, PIPEY BWN|Od puey-13a] 343 U1, UPENIDE],, puy ‘UoAmeney Joy ABsse sn24np 'S Y3} YIIM 5013119301 UDEIIRE]Q Mo PRy O

“A[1ed1IBAP) SU1IDE SE PAIAPISUD 3q LW uPAwoldansolpAqip pue upAmoydeng

‘TMRAWOIA PUE ‘FUNDAIBIND) ‘2Dsucmnaud *y noimoydans ‘jooiunaydmero[yo 3dadoxa spoyjam 33eld 31e SABSSE [V 5

20°0

g6
60

9°0

g0
001

€0

c'o
QL

g.ﬁ«bs
-naud 3y

/3w 001
UDAWOIA

09 480 0z 28°0

0z oS oFT €0
c1 1 Lo

SHaMD  SyKQNS  IDIUOUL D941
Ky g -naud 'y -4asiyo
T Jax /3o T -uo.q g

/8om
¥z°0

QU4

-BIRL

-03dang  uwwAwm

-oydang  -xAmijog

008<

00¢<

snano °g

‘Tm/3un ?

1 ay ‘(u/'3m | qw/ 8¢ ym/3om /Sow

[ updw /80w gg ‘[m/syum g1 -3 J
at

o1
0g
o011
008 <
a8
4
Lo
¥o
€0
8°0
00g<
06
02
0L

spruaap

“1da g

upim

-omored

Gc
ras
063
005<
06

4

v'o
009 <
063
g

€0

stpruciap

142 °§

oA

-opuBa0O

4083

SIPIMLID SNIUIND S
-1¢a2 °§

1 o

~AMO3 N

09 02
1

4
008<

60 g0
g 4€°0

.2 030
(1) ¢4 06
0s1 0s%
e o8

. M

snaanp g

it =

/3om g

Q1 B uRimeue)y

-Amoa N

009<

vy 'S
s
/8om 1
Ui
-oigydayg

q1°0
€
¢09
8
96’0
4 0%
017
0z
005<
00s<
oy
g0
6
001
D11
-dasyyo
-%04q g

T/ 8om [
BRSHOD

g 9¢ T /8o
‘arimorp
/80w
‘ourAdeIla],
Jm /-3om
‘oRAmoYdING
‘[ /sysn
‘mixAm Ao g
“[OE/$310m
‘BYRW3
‘Tm /30w
‘wdmomored
Tox /" Somr
‘mAmopue’[Q
£'0 il
‘UI00IJOAON
. ‘[m/-8om
‘oA moIN
‘[m /30w
‘uiweney]
qm /3ot
‘uRAwmolyiAryg
T /*3om
‘ABIISO[IAY)
10 06¢ "/ 3om
‘ansyo)
‘pax /*3om
‘ronmeydmero )
‘[ /spon
‘apenped
(g) wasaig
oRolRuy
PuoNRG

€ 092

©

1302 ' vaDYQNS
‘1o ‘S
/3w ¢'g pm/3mn |
[odmayd uR
-wmelom) -enwpeg

HONFEHATY HHL HLIM AEXIJA NGHM GOHIHN AVSSY NAAIL) NI ONINHANALIN] & DILOIGILNY J0 NOILVILNADINOD

INFSEIJ P 90 NOILVALNIINOD FINTITALHY ANV »AOHLIATN HOVH NI Ads() WSINVOA( AVSSY . § JILOIFIILNY ‘F JILOIHIINY 40 NOILVILNIINOD

(SATOHSTUHT, HONFITIIILN]—T] F19V ]



873

300z A10}IGIT] I[BINSEIW Wnmumm € sadnpoid ("[m/s)1un ) Iuoje NBIPR] JeY) S)EdIpul L, "By YL | sH2np 'S ‘ORAmEOEY,, PIPEIY DWN(0d 3Y) 0} S5010E A[[Bjuoziioq
403 3eY) MOf|0] Pue , pajsdy dRoiquuy,, Papeay NWN{Od puey-139| Y3 Ul , NIOBIIOEY,, Puy ‘saje|d mAmeney S7a4nD S WO 200Z A1031qINU] UE sonpoid (olga UOJE UPEI}DE] JO JUNOmE 33 puy oL,
*A11ednuspt Sur)de se PaIIpIsuod 3q Lewm npPimolidaisolpAqIp pue dpiwoldang -uRAMOA pue AuPA08Na} ‘FptucunIud Y -Bimoidans qosmaydureloms 3da0xa ‘spogyaw 33eld 318 SABSSE [V 4

Vol. 57, No. 5, May 1968

0 e

) 54 007
50 4 Z
€0

o1l

avguom

-naud "3y
UWAWOIA

Snaunw °S  Sisqns
2uIPAd ‘g
-BII3 L n1o

-Amo)
~-dang

0g

IDIUOUL
-naug
P
o
-Amo)}
-dang

002 9
01%
00g<
see P ce
081

008<

¥'0
L0°0
g0

011
~-dasty»
-%049 '
aixAmAjog

SNIND Ml
uyp
-mad

sipsuiap
-143 g
upAm

-owoled

6
00g<
08%
oz
005<
¥0
g0
60°0
S0
200
025
z
9
03
sspsuLap
3da g

upim
-0puedj0

3 o oy 0Ll
€0 .

00¥ o
20 o
890 8
9'0
9'0 €
0
z oz
€0

001 005

011 06

005<

90°0

0vg 08
[4 0et

sppsussap
142 "
TDAMOIN

SHIUND 'S SMaAmD 'S AN S
upimos ) upimeney uwpRAm

~oIq 1415y

005<
1
00g<
1
008<
00¥%
008<
0z
oL
021
08
€0
ot
a1
237
-qastyo

-%04q g
aysyo)

¥ 161 q/ dom
‘sRAwolp

jm /- 3om
‘auyokovaza ],

“jo /- Somx
‘opiwoidang

‘[m/symun
‘wixdmAog

1w /syan
‘ugypmag

4 9 [/ 3om
‘upimomoreg

T/ 8om
‘T AWOPTEIQ

T /- 8oux
‘O0IJOAON

T/ om
‘aRAmod N

far /- 3om
‘apAmened]

/30w
uRAwolgIL1g

99 18 T/ Bom
‘BLIASO[ILD

‘jm / 3om
‘unsyod)

‘(o /-3om
‘jooruagduwresofyd)

T /syiun
‘apTyReg

paysay,

2109 ' veoyqns
’ onopuy

1031 S
-uagdwe upR

-10D  -enpeq

JOHIAN AVSSY NHAIY) NI NOILIEIHNY HIMOAO) HTAVAANSVAN WAKINIJY ONIONAOAJ oANOTY JILOIAILNY 40 NOILVILNIOINOD) 'SATOHSHAHY ALIAILISNIG—I]] @14V],



874

bination with the reference concentration of (a),
gave a relative potency [as compared to the ref-
erence concentration of (¢)] of greater than 1109,
or less than 909, has been termed the “‘interference
threshold.” These limits were selected because
the 959, confidence range of an average microbio-
logical assay is =£10%. Any assay within this
range of theoretical is considered normal variation
and any assay beyond this range is considered
significant.

The lowest concentration of (b) alone which caused
a measurable response in the assay procedure of (a)
is called the “sensitivity threshold.”

The interference thresholds and the sensitivity
thresholds for the antibiotics and methods tested
are given in Tables I and 1I, respectively.

DISCUSSION

The information given in Table I makes it pos-
sible to predict whether the assay of an antibiotic
will be complicated by interference from a second
antibiotic included in the formulation, which then
must be eliminated.

Table II describes the effects of single antibiotics
on various assays. The information given in this
table can be applied in numerous ways, such as:
(i) a guide to determine if interference can be ex-
pected from different antibiotics in a given assay
procedure; {#2) a guide to the specificity of the
given assay procedure; (477) a means of qualitative
identification of unknowns; and (#v) selection of an
alternative organism for various antibiotics and
combinations of them. In dealing with the latter,
caution must be exercised, because in many cases
the zones are not as clear and well defined as those
usually obtained with the original method.

Journal of Pharmaceutical Sciences

It was noted in many cases that (b) alone pro-
duced inhibition in the assay for (a) at a much
lower concentration than that which caused inter-
ference when combined with the reference con-
centration of (). For example (see Table II),
200 meg./ml. of viomycin will cause inhibition in
the penicillin assay without penicillin, but (Table I)
more than 500 mcg./ml. of viomycin is necessary
to cause interference in the assay with penicillin
present. This is due to the fact that assay con-
ditions may be more favorable to (¢) so that they
mnask the effect of (b). Factors such as pH and
ionic strength of the solvent, composition of the
nutrient medium, and incubation temperature are
significant. Therefore, the data should not be
construed to indicate any synergistic or antagonistic
relationships.
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Conversion of Griseophenone A to (x)-Dehydrogriseofulvin
in the Presence of Horseradish Peroxidase and Hydrogen Peroxide
By ALVIN SEGAL and ELMORE H. TAYLOR

The horseradish peroxidase catalyzed conversion of griseophenone A (I) to (&)-
dehydrogriseofulvin (V) has been demonstrated. The results support a one-elec-
tron oxidative coupling mechanism previously proposed.

ARTON AND Cohen (1) first suggested that in the

biosynthesis of the antibiotic (4 )-griseofulvin
(VII) (Scheme I), the chlorobenzophenone (I)
could conceivably be converted to the spiran,
(—)-dehydrogriseofulvin (V), wia a l-electron
oxidative coupling mechanism proceeding through
the formation of the intermediate diradical (I1I).
Chemical synthesis of (2)-V using 1-electron oxidiz-
ing agents supports this hypothesis (2-4). The final
step was the stereospecific enzymatic reduction of
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(—)-V to form (+)-VIT (5-7).

(4 )-Griseofulvin (VII) was first isolated from the
mycelium of Penicillium griseofulvum (8). It was
subsequently shown to be a metabolic product of
many species of Penicillia (9).

The enzyme peroxidase has been demonstrated
to be present in species of Penicillia (10), and has
been implicated in the biosynthesis of fungal
metabolites such as the ergot alkaloids (11). The
peroxidase catalyzed O—C oxidative coupling of
phenols has been reported (12). In addition, 1-
electron transfer mechanisms have been proposed
for coupled oxidations involving peroxidase (13).
On the basis of this information the authors de-
cided to investigate the possibility of converting I
to V wvig peroxidase catalysis.





