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Chemical methods for the asszy of streptomycin and dihydroe
streptomysin were investigated and some that have survived trial
were described. Due to thelr imsdequacies it seamed feasible to
investigate the possibilities of the Voges-Proskauwey method for
the assay of these antlbioties. Some modifications of the Voges-
Proskauner method are papid and simple to perform and should any
of these modifications prove adaptable for the assay of strepto-
myein and dihydrostreptomycin, a cheaper, simpler, and faster
method of sgsay than any now known would be awvailable. The
Voges-Froskauer method of producing & eolor eomplex with free
guanido groups seemed very promising because free guanido groups
are present in streptomyein and dihydrostreptomycin,

The modification of the Voges-Proskasuer method developed in
the course of these experiments did produce color with streptomyein
and dihydrostreptonyclin, 7This color was proportionsl to eoncene
tration, fulfilling Beer's law, Therefore, & cuantitative test
has been developed that can be read in ten mimtes after adding
the reagents, The sensitivity of this modificstion is limited
to 25 gamma/ml, of streptomyein and dihydrostreptomyein in a total
volume of 5 xl. The usefulness of this method is that it adapts
itself to the asssy of the streptomycin caleium chloride eomplex
and to the assay of dihydrostreptomyein sulphate with equal facility
by a rapid and simple procedure,

The function of potassium hydroxide in this reaction i‘a usually
discussed in the literature according to its merits a8 an oxidizing



agert, In the light of this investigation it seems that a further
role of this alkall should be investigated. Sinece no eolor production
is apparent in this resction without the addition of alkali, it should
be worth investigating to determine whether or not potassium hydroxide
is a catalyst to the formation of eolor in this reaction,

The procedure according to the Barritt medifieation of the Voges-
Proskaver method was followed in the fimal teste of this work, and a
modifiestion of the Barritt method was developed for the assay of
streptomyein and dihydrostreptomyeln.
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CHAPTER 1
IRTRODUCTION

At the present time there are several chemical methods for
agsaying streptomyein and dihydrostreptonyein, each possessing
certain limitations which mepke them uwnadaptable for general use,
The principal chemicsl methods that have survived trisl according
to Wakeman® are the tests of Sullivan and Hilmer?, Boxer, Jelinek
and Leghorn®, and Marshallh,

The test of Sullivan and Hilmer is one that involves the
portion of -the streptomycin molecule contelning guanido groups
(Fig. 1, vege 3). The values cbtained are too high due to certain
breakdown products, and sensitivity ie only as low as 100 mg./ml.

The maltol method of Boxer, et &l, and Marshall's semicarbiside

rmethod are excellent chemical metheds, but these methods only react
'with the streptobiosamine portion of the streptomyein molecule (Fig, 1,
page 3). Felther is adaptable for the assay of dihydrostreptomycin

(Fig. 1, pege 3). 1In the course of this investigation, & method
employing the Voges~Proskeuer reaction for the assay of streptomycin
was published., However, the production of color was very slow, Due
to thelr inadequacles, none of the aforementioned methods is used to
any great extert in the. chemleal assay of streptomyein.

It has been shown by many workers that the Voges-Proskauer resction
produces a color complex when frese guanido groups are present in a
compound. The generally accepted theory is that acetyl methyl carbinel
is oxidized to discetyl in the presence of alkall and in some unknown



manner groduces & red color when free puanido groups are present,

This color complex has not been purified nor has its structure been
determined. 7The Harden and %rri&é modification of the Voges~Proskauer
test produces color reactions only with substances containing guanido
groupe however, since all guanidine-gontalning substances do mot give
the reaction, it was the conclusion of those aunthors that the color was
somewhat dependent onm the remaining structure of the substance to which
the guanidine group wes attached as to whether or not a reaction would
take place.

Sinee streptomyein and dihydrostreptomyein contain free gusnido
groups, it is the purpcse of this thesis to investigate whether or not
the Voges-FProskauer reaction could be adapled to thelr quantitative
assay in small concertrations. If the test is adaptable, ths method
would be cheaper and faster than eny now known asssy method and might
be used to determine therapeutic levels of streptomyein and dihydro-

streptomycin in the blood of patients.
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CHAPTER II
EETHODS AND MATERIALS

Many modifications of the Voges«Prosiauer test were investigated
to determine thelr desirability for use with streptomyein. The only
methods that seem adaptable are the following cmalitative methods,
vwhich are commonly employed for the detection of mecetyl methyl
carbinol in bacterial cultures:

Hepdin ard Norris® (by procucing color with substances which

contained guanido groups, as msntioned in the Introduction)

J ,B,__a_r_r_iﬁ? {ty use of slpba naphthol vhich increases the
sensitivity of the test for more compounds containing guenido
groups and develepe a greater intensity of eolor than in the
Hardin and Norrds modification)

Q}ﬁ’@ﬁa {by employing the use of sodium hydroxide and ereatine)

ng;eg‘gq (by employing alkaline ereatine as a reagent composed

of 3% ereatine in L0f potassium hydroxide)

Liefson'® (by using a cuprie sulphate reagent shish is a

compound not commonly used in the other modifications)

In the tests that were subseguently attempted, these progedures were
followed, Fodifications of these procedures were mede in an effort to
produce a cuantlitative test,

The color reedinga wers made with & Klett~Summerson photoelectrie
eclorimeter, Various filters were used; these were the #42 bluo
filter with 2 spectrel range of LOO=LES millimicrons, the #54 green
filter with a range ef 500-570 millimicrons, and the #66 red filtep



with a range of 6,0-700 millimierens. The chemicals used were sodium
hydroxide, supric sulphate, potassium hydroxide, ereatine, alpha
paphthol, acetyl methyl earbinsl, and diacetyl. The last two ecmpounds
wore chtained from the Matheson Company and the Eastman Dietillation
Products Induetries, respectively. The streptomyeln caleium chloride
complex and streptomyein hydrochloride were cbtained from Merck and
Company, and dihydrostreptomyein sulphate from the Ell Lily Company.



CHAPTER 1IX
EXPERIMENTAL PROCEDURE3

Preliminary teste employing Liefson's technioue were carried
out, The reagent was prepared by dissolving 1 gram of cuprie sulphate
in 40 ml, of ammonia water and adding 10F sodium hydroxide in encugh
water 4o meke 1000 ml, of solution, To 2,5 ml, of streptomycin
hydrochloride eontaining 50,000 gemma/ml., wae added 0.5 ml, of
acetyl methyl earbinol and an ecqual amount of lLiefson's reasgent,
Blanke were run for all tests., Several other teaté enploying varying
~ dilutions of streptomyein and different soncentrations of acetyl
methyl earbinol were sttempted with this technique., This 1e showm
in Table I, page 10.

In the mext group of tests, the Coblents method was employed,
using varying amounts of acetyl methyl earbinol in order to determine
the optimm proportion necessary for the reaction, Streptomyein
hydrochloride in 100 gamma/ml. snd 50 gamme/nl. consentrations was
used, This is shown in Tables II and YII, pagee 11 and 12. The order
of adding the reagente was also varied, since negative results are
obtained If these resgeris are mot introduced in the proper order,

~ Individual tests were made in order to determine the optizum
proportions of alpha maphthol and alkaline creatine, These reagents
were also fptroduced in varying concentiyations and amounts., This is
shown in Tables IV and V, pages 13 and 14. Separate tests were made
to deternine at what time after the reaction it was most desirable
to read color and how long shaking was necessary for good color



development (Tables VI and VII, pages 15 and 16), BNo matter in what
order the reagents were added, enough distilled water was included to
make the total volume § ml, After the tubes were shaken thsy were read
in the colorimeter,
~ Subsecuent teste employed the use of dlacetyl and the streptomyein

caleium ehloride complex., These tosts were alsc performed by varying
the comcentrations and mmounts of all sompounds used and the order of
adding them to the tubes waz also varied. Preliminary tests were
conducted according to the Harden and Eorriaé procedure and in the
remaining tests the procedure acgording to Barrﬁ.t‘k7, using ﬂpha
naphthol, was followed, It was necessary for separate groups of tests
to be run for different econcentrations of streptomycin in order to
determine the optirum proportions of the reagents to be used to
encompass the widest renge of corncentrations. Dihydrostreptomycin was
tested by uveing the optimum proportions and concentrations found best
for the streptomyelin ealeium chloride complex,

Once optimmm conditions had been determined, testes were run with
a wide range of concentrations of streptomyein end the resultant
readings plotted agalnst concentrstion to determine the nature of the
curve, Fost of this last group was yun with concentrations of 250 gamma,
125 gamma, 50 garsa, and 25 gamma per ml, of streptomyein., In deterw
mining unknowns, readings were obtained in the colorimeter and plotted
on & standard curve,

The best test that was developed sbove was used with etreptomyein
dilgm in & protein-free {iltrate which had been obtained by the method



of Somoygl. Purther tests using trichloracetis acid for obtaining a
protein free filtrate were attempted,



CHAPIER IV
RESULTS

Tests with Liefson Method'®. 4n eosin color developed within
thirty mimutes by this method, An example of the results using this
technicue is recorded in Table I, All attempts to produce color with
congentrations of streptomyein below 2500 gamma/ml. produced negative
 results, This test proved to be sensitive in dilutions of 2500 gamma/ul.
of sireptomyein and no better sensitivity could be cbiained using the
O'Meara method”, | | |

" Tests with Coblerty Method’, The best results were cbtained by the
following procedure as shown in Table III, The amcunts and concenw
trations of the reagents, in the order of their addition, were placed in
the Klett~-Summerson tubes thus:

1. Streptomycin (50 gessa/ul,) 0.5 ml,
2, Acetyl methyl earbinol 0.05 ml,
3, Alpha naphthol (5% in 95% ethanol) 0.6 m1,

b Alkaline creatine (40% XOH containing
0.3 gram of creatine) 0,2 ml,

After a1l the veagents had been added, the tubes were shaken for ten
mimtes, water sdded to 5 ml., and read in the colorimeter, Results

of these experiments are recorded in Tables II and III, Agreement was
found with Barritt® thet the color was not intensified if alpha naphthol
was added after the slkaline crestine, The results of the tests deter-
mining the optimum proportions of slrha maphthol and slkaline creatine
nay be seen in Tables IV and ¥, 43 shown in Tables VI and VII, it was



TEST RO, 1 2 3 4 5 G i 8» o% 108
1. Concemntretion of 20,000 10,000 5,000 2,500 2,000 200 200 00 200 200
streptonyein {in pamme/ml.) W00 100 100 100 100
50 50 80 5o 50
2. Streptemyein (in al.) 0.5 08 0.8 0.8 0.5 05 05 08 0.5 0.5
3« Idelson reagent {1& ﬂt’ 0.5 0.5 0.5 0.8 0.8 8.8 0.5 0.5 €.5 a5
4. Acotyl metlyl cerbinel U.5 0.5 0.8 0.5 0.8 0.5 0.4 0.3 0.2 0.1

8.

{4a =l.)

wosk

#Tests with different concentrations of streptomyein
Pesults were the same for the Fiftew determinations

ot



THE XX

TESTS WITH VAYTING ANOUNIS OF ACEINI, METHTL CARBIAOL

TEST HO, 1 2 a2 4 5 6
1. Adcetyl methyl carbinol (in ml.) 0.3 D2 0.1 0.075 .05 0.025
2, Alpha saphthol 0.8 0.8 0.8 0.6 0.6 0.8
{52 in 85% othanol) {ims ml,)
3. Alksline srestine 0.2 0.2 0.2 0.2 0.2 0.2
{3% creatine in 408 KOH) (in »1,)
4 5&9@?’&@&’ 180 gﬁm&/ﬂl: 1.0 1.0 1.0 1.0 1.0 1.0
{in m1.)
B. Sheke
8, ¥Water sdded Lo total volunme of § ml.
Colorimeter readings 85 35 2 57 62 40
{Each blank individually zeroed)
0 el 85 108 135 4

Colorimeter resdings
{Zeroed with Test No. 1 blank)

#lost intense test, The blank wes elso pink.



TABLE III

TEST HO. 1 2 3 4 ]
1. Streptomyein, 100 gemma/ml. 0.5 0.5 0.5 0.5 0.8
{in ml.)
2, Acetyl methyl carbinel 0.08 0.025 0.3/1-100 0.05/1-100  0.1/1-1000
{in ml. end concemtrations)
2. M?M n&m A 0.6 8.8 8.8 0.8 0.6
{5% in 933 ethanol) {in ml.)
4, Alkaline crestine 0.2 0. 0.2 0.2 0.2
{+3% in 40% 20B) (in ml,)
B« Shake
8+ W¥Water added to total
volume of & ml.
Colorimeter roadiags
{colorinmeter gorved with water)
Blanks 122 7 parple purple purple
{yellow) {pink)
Tests 202 2538 mrple purple parple
{pink) {pink)



T.BLE IV

TESTS WITH VARYING AMOUNTS OF ALPHA KAPHXHOL AND ALKALINE CREATINE
" TEST HOo 1 2 3 4 5 8 Y
1, Btreptomyein, 100 gowma/ml. {iz ml.) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
2. Acetyl metiyl carbinel (in ml.) 0.05 0.05 0.08 0.08 0.05 0.05 0.08
3. Alpha naphthel
(5% in 958 ethanol) {in ml,) 0.5 0.4 0.3 0.2 0.1 0.6 G.6
4. Alksline creatine
(.28 crestine in 40% KOM) (in ml.) 0.2 0.2 0.2 0.2 0.2 0.18 0.}
5. Sheke
8, ¥Water added to totel volume of B ul.
Colorimeter : &3 b1 4 too low too lew 130% 113

readings
{with the blank readings subtracted)

#iost intense test

to resd to roud

£t



TEST KOs

i 2 3 4 & 6 % 8 9 0 1

1.
2e

4.

Gs

Streptomyein, 100 gume/ml. (in ml.)
4deetyl metlyl carbinol {in ml.)

Alpha aaphithol {58 in 953 ethanol) (im ml.)
Alkaline ereatine {.3% in 40% KOH) (in ml.)
Shake

Fater added to total volume of S ml,

Colorimeter resdings
{colorimeter meroed with water)

Blanks
Tests

Hlost intense test

0.8 0.0 0.8 0.8 a8 0.8 0G5 085 0.8 0.5 0.0
0,08 0,05 0.080 0.08 0,08 0.00 0.08 0.05 0.08 0.08 0.00
0.8 Cuf 0ud Oud 03 0.3 0.2 0.2 0.3 0.1 0.6
0.18 0.1 0.15 0.1 0,18 0.1 0.15 0.1 0.15 0.3 0.2

290 85 87 80 5 48 B 14 25 0O 92
214 170 198 113 147 134 63 43 13 O 2060



TABLE V1
TRIALS 70 DETERMINE TIME FOR GOOD COLOR T0 BE PRODUCED

TEST USFD

i. Streptomyein, 100 goome/ml. 0.5 ml.

2. Acety) metigl carbinol 0.05 ul,
8. Alpha maphthol (5% in 051 ethanol) 0.6 ml.

4. Alkaline ereatine {(.3% in 403 KOH) 0.2 mi.

5. Shoke |

€. FHater sdded to ftotel volume of & ml.

Tine (in mivutes) % o 1088 1%

Colorimeter readings 130 140 160 17
{no blanks run)

4



TRIALS 70 DETHEMINE LENGIH OF TTME BEFORE COLOR FADES

1. Streptamyein, 100 gomma/ile

2. Aealyl metiyl esrbinol

8. 4lphe naphthol (5% iam 953 ethanel)
4. Alkaline creatine {.0% im 40% KOH)
8. Shake

6. Water added to total volume of 8§ al.

Time {in mioutes) 1o
{with continmous sheking)
Colorimeter readings
{eolorineter gerced with water)
Blanks 135
Tests 172

0.5 mla
0.00 ml.
0.6 nl.
0.2 mle

145 iz

91



17
determined by the Lime trials that a ten minute shaklng perled was
necessary for good color development and fading was not cbserved
until thirty misutes had elapsed. |

The blank cortaining 0.05 mle of acetyl methyl carbincl usually
remained yellow; however, ccoasionally & pimk tint was observed. The
only chemical not present in the blank was the aqueous solutiocn of
streptomyein. Tests were run with the blanks only, adding an amount
of water to the blank which was equivalent to the amount of streptomyein
solution sdded to the test (Table VIII), With the water added, all of
the blanks became & pink color. The creatlne was Lhe cause of the
color, as determined by later tests withoub ereatine, This eolor had
not been cbserved untlil water was lntroduced imito the blank therefore,
in subsequent tests potassium hydroxide without creatine was employed
for all tests and blanks.

It wes cbserved that acetyl methyl carbincl, which was keph in the
cold as well as at room temperature, changed imte erystalline polymer
form. According to Pound and Wilsow * erystals are deposited in two
to nine days at ordinary tesperatures dut, upon heating, assume the
1iquld state again, They determined that a temperature of al least
30 degrees C, should be maintained to kesp the erystalline polymer
from forming. Besauss of the fact that stable reagents are more
desirable, diacetyl was used in later tests,

with the Harden and Horris method & 0,05 ml. amount of & 1-100 dilution
of diacetyl was found to give a 1ight pink color with 5000 gemma/ml,



TALE VIIX

TEST ¥O. 1 2 3 4 5
1. ¥eter (in ml.) 6.5 0.5 0.8 0.5 o
2. Acetyl metlyl earbinol {in ml.) 0.08 0.08 0.05 0.05 0.08
3. Alpha nsphthol (5% in 953 ethanol) (in sl.) 0.6 0.4 0.3 0.2 0.6
4. Alkalise crestine (.3% in 40% X0} (in ml.) 0.2 0.2 0.2 0.2 0.2
B. Shake
6. Water sdded to total volume of 5 ml,

Colorimster resdings Z10% 165% 150% 1150 10054

{colorimeter goreoed with wnter)

#Pink

#¥1allow

81



19
of atmvhmia, shich faded rapidly., Adding streptomyein first or
last to diacetyl, water, 2lpba naphthol, and potassium hydroxide in
that order gave negative results, but the addition of streptomyein
first and dlacetyl last gave positive results, Alpha naphthol, as
in the Berritt method, was used in the next group of tests in 0.5 ml.
amounts with 0.5 ml, of potassium hydroxide, and § ml, of & 1-100
dilution of diacetyl. Streptomyein inm & concentration of 5000 gemma/ml.
was added first in 1 ml, amounts, These tests produced & light pink
solor which faded rapidly. Therefore, the amount of potassium hydroxide
was redused to +25 ml, and further tests yan, Crester smounts of alpha
naphthol had no appreeisbls effect on the intemsity of color,

Best results were cbtained by the following procedure, as shown in
Table IX, The amounts and concentrations of the reagents, in the opder
of thelr addition, were placed in the Klsti-Summerson tubes thuss

1. Btreptomyein (5000 gamma/wl.) 1.0 =l.
2, Alpha maphthol (5% in 95% ethanol) 0.5 ml,
3. Potassinm hydroxide (KOF) 0.25 ml.
4. Distilled water enough to bring total
volume to 5,0 ml,
5. &. Diacetyl (1-100) 0.2 =l.
b Dizcetyl (1-1000) 0.5 ul.

The tubes were shaken for ten mimmtes, then read in the colorimeter,
It was determined ;la the best tests for concentrations of

streptomyein of 2000 gemme/ml,, 100 gamma/ml., 500 gamma/ml,, and

250 gemma/ml. that all amounts snd concemtrations of resgents remained



TARLE IX
TESTS WITH 5000 GAMA/ML. OF STREPTOMICIN WITH VARYING CONCENTBATIONS AKD AMOUNTS OF DIACETYL

TEST HO, 1 2 3 4 5
A, 1. Streptomyein, 5000 gemma/ml. {in mi.) 1.0 1.0 1.0 1.0 1.0
2. Alpha naphthol (5% in 95% ethencl) (in ml.} 0.5 0.5 0.5 0.5 0.5
8. Potessium hydroxide {20f) {ia ml.) 0.28 0.28 0.25 0.25 0.28
4. Vater sdded so total volume will
be 5.0 nl.
B. Discetyl, 1100 (in ml.) 0.08 8.1 0.2 0.3 0.4
8. Sheke
Color produced yellow pink rad¥ pink cappey
B. Seme test as sbove,
discetyl, 1-1000 (ia ml. 0.5 1.0
Color produced red# red
C. Same test ss above,
diseetyl, 1-2000 {in ml. 0.5 1.0
Coler produced red# red

#ifost intense tests

oz



the smme, with one exception, and that was in the tests for

5000 gamma/ml. FPor 250 gamma/ml. the stronger 1-100 dilution of
diacetyl gave best resulis mneing 025 ml, This was so eritical that
the remaining tests were run with wesley dilutions of dlacetyl.

The tosts with streptomyein in & concentration of 50 gamma/ml,
were alse yrun to dotermine the opilimmm yroportions of reagents for this
concentration. Reagents were added in all orders possible, Dest
results were cbiained by the follewing mrocedurs (Tabls X). The
amounts and eoneentretions of the resgents, im the order of their
addition, wers placed in the Klett-Summerson tubes thus

1, Streptomyein (50 gama/ml,) 1.0 ml,
2. Alpha paphthol (5% in 95% ethanol) 0.5 =1,
3. Potassium hydroxide (40%) 0.1 uml.
he Distilled wuter 2.9 nl,
5. Dimestyl (1-1000) 0.5 ml,

A concentration of diapetyl 1-2000 zlso gave positive results, but not

- euite so greal an intensity of color was developed as with the 1~1000
dilution. Even weaker comnsentrations ef diacetyl produced a light pink
color ut faded rapidly.

Tests with a 25 gamma/ml. concentration of streptomycin produced &
1ight pink color with the emounts and concentrations found best for

Smaller eoncentrations of streptomyein gave negative resulis,
Dikydrostreptomysin vhich was tested by using the optimm



TESTS WITH 50 GAMMA/ML. OF STREPTORMYCIN, WITH VAXYING CONCENTRAT

TABLE X

[ONS AND ABOUNTS OF DIACEIYI, AHD VARTING

AMOUNTS OF POTASSYUM I¥ BROXIDE
TEST RO, b 4 2 - 4 5 6 7 8 9 10 .
A« 1o %mmm; 1.0 1.0 1.0 1.0 i.0 1.0 1.0 1.0 1.0 1.0
850 gemme/ml. {in ml,)
2 ﬂphﬂ MM 0.5 0.5 0.5 0.5 9.8 0.8 0.5 0.5 0.8 0.8
iﬁﬁ in 95% sthanol)
in nl.)
Be Potassing wm 1379 1 0.l ﬁe}» 2.1 Q.1 (1% .2 0,4 3;@ 0.005%
{40%) (ia ml.)} .10
4. Water added so totsl
volmae will be 5.0 ml,
B, Discetyl; 1-1000 {in ml.) 2.0 1.0 0.5 0.8 0.025 0.3 0.5% 0.0 0.5 0.5
0.25%
Gu.le
Q.00
6. Shake
Color produced copper copper pink copper yellow yellow yellow yellow yellow coppey
B, Same test s3 above,
diaﬁml’ 12000 (13! 3 1.08% ©,5%% 0.1 Q.05 1.8 2.0
Color preduced Pink pink yellow yellow yellow yellow
C. Ssme test as above with discetyl (in 0.5 ml. amounts), 1-3000, 1-4000 sad 1-8000, produced & feiat pink

color momentarily.

#esults wore the same for these dlfrwmﬁ asounta

#%Color fades rapidly
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proportions and concentrations found best for the streptomycin caleiuvm
chloride complex, produced similar results,

The speetral transmission was not in the range of the blue filter
in any reaction, bul the red filter was useful in the reactions with
streptesyein in consentration ranges of from one to two thousand gamma
per wl, Dilutions of the reaction to 20 ml. had to be mde in order
to read in the colorimeter with the green filter in these stronger
 concentrations, The green filter was used in concentrations below
500 gamma/ul,

Terts to Determine the Natuve of the Curye Producsd, The results
of these tests showed that in 81l concentrations of streptomyein and
dihydrostreptomycin & straight line could be drawm, and therefore the
resctions fulfilled Beer's law, (Figs. 2 snd 3)

Tests with Protein Py Iltreates. It was cbserved that the test
using & protein free {iltrate obtained by the Scxoygd mthodlz produced
good color and fulfilled Beer's law. By this mesthod the test was
sensitive only to 200 gamma/ul. of streptomycin. The filtrate by the
trichloracetic acid method was adjusted to a pH of about 7 and tedsted,
A1l blanks and $ests were of about the same intensity and n; differenti-
ation could be made,




Colorineter Readings
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m.
o 1o 35 5 15 %5

Sumsa/ml. of Streptowyein Caleium Chloride
(in a total volume of 5.0 milliliters)

Figore 2

Curve Obteined with 25 gamme, ﬂny & gm&/nl.,
125 geswa/ml. end 260 gemme/ml. of Streptomycin
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Colorineter Readings

i ] ] ]

510 20 30 20 50

Gonma/ml. of Dihydrostreptomyein Sulphate
{in a total volume of 5.0 nillilitm}

Figure 3

Curve Obtained with 25 gamsa/ml., 50 gemma/ml.,
125 gamma/ml. and 250 gamma/mi. of Dilydrestreptomycin



CHAPTER ¥
DISCUSSION

In the determinations with the Liefson techrieue, twenty tests
were Tun, The apparent lack of sensitivity for concentretion of
streptomyein of less than 200 gomma/ul, was the reason for disearding
this method.

In the eighty determinations with acetyl methyl carbinol aud the
other reagents of the Coblemts method, two lmportant fasts were
obswwﬁ}hﬁ demand peyticulayr attention:

" le Creatine wns an interfering substence and detrimental to
‘the effectivenses of this zethod,

2. Acetyl methyl sarbinol was mot steble under normal conditions

and a steble reagent iz ecertalnly more desireble,

The many tests with diacetyl and yeagents of the Barritt method
showed that 40F potassium hydroxide was the best coneentration for
this compound, Varistionms inm this soncentration produced remuilts
of an infericr mture, Furthormors, a deviation of .05 =l, from the
eptimm amount of o1 wl, found best for use with the smaller con-
certrations of streptomyedin would nob produce positive pesultis,

The complsted and final test 1s conducted with 1 ml, of stropto=
myedin or dihydrostreptomyein, .5 ml, sleoholie alpha maphthel, .1 ul,
of potassium hydroxide snd .5 ml. of 11000 diacetyl in a total wolume
of 5 ml., then eheken for ten mimtes and read in the colorimster. It
was debermined that fiftecen minutes is the saxisun time to be allowed
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for resding the reastion after shaking, This final test ls effective
over the complete range of concentrations tested. However, the cone
centrations from 1000 gamua/wl. to 5000 gamms/wl, required dilution to
8 tots) volume of 20 ml, with water in order to be read with the green
£ilter. ALl lower concerdrations wers within the range of the green
tilter,

It was also determined that the 1-1000 concentration of diacetyl
ws the most desirable for use. The 1-100 concentration prodused best
results with the emall ,025 ml, smcunt when testing 250 gasme/ul, of
streptomyein and it would becone necessary to measure oven smaller
quantities for lesser concentrations of streptomyein, whish is an
unnecessary and undesireble featurs with this substance since it is
#o viscous in the concentrated form, Discetyl was found to be stable
for months &t room temperature and in & refrigerator. It could alse
be prepared in a consentration of 1+100, stored im the refrigerator,
and stil) remain effective.

Eggleton, Elsden and Goughl3 found that amino seids interfere
with color production in the Bapritt produetion, Awmino meids were
gertainly some of the interfering substances in the tests with the
trichloracetie seid blood filtrates, However, no further tests were
uade with blood filtretes, or original samples of blood, because the
sensitivity of this asssy metlod was not of an order found in therapeutis
levels of streptomyein. ]

This method for the sesay of sireptomysin mroduced a color proe
portional to concentration fulfilling Besr's law, This was determined



with £ifty tesis after optimum canditions had been developed., Ee=
producible results were chbtained when fresh alpha naphthol was used,
It was fouwnd that pigmentation will form in this compound after several
days and seriously irnterefers with readings ia the golorimeter, There-
fore, a fresh preparation of alphs nephthol should be made every two op
three days,

Dihydrostreplonycin miy be assoyed as well as the streptomyeln
' caloium chleride form of the sntiblotis.



CHAPIER VI
SUMMARY AND CONCLUSIONS

Chemical methods for the essay of streptomyein and dihydroe
streptomyein were investigated and some that have survived trial
were described, Due to thelr iradocuacles it seemed feanible to
investigate the possibilities of the Voges-Proskauer method for
the assay of these antibiotics, Some modifications of the Vogese
Proskauer method ere rapid and simpls to perform and should any
of thess modifications prove adaptable for the assay of streptow
mycin and dihydrostreptomycin, a cheaper, simpler, and faster
mothod of assay than any now known would bs available, The
VYoges-Proskaner method of producing a color complex with free
guanido groups seemed very mromising becsuse fres guanide groups
are present in streptomyein and dihydrestreptonmyein,

The modification of the Voges-Proskauer method developed in
the course of these ammé did produce color with streptomyein
and dihydrostreptomyein, This color was moportiomal to concene
tration, fulfilling Beer's law, Therefore, & quantitative test
has been developed that can be read in ten minutes after adding
the reagents, The ssnsitivity of this modifiecation 1s limited
to 25 gamua/ml, of streptomyein and dihydrostreptomyein in a total
volume of %§ ml. The usefulness of this method is that it adapts
itself Lo the assay ef the streptomyein caleium chloride complex
and to the assay of dihydrestreptomyein sulphate with equal facility
by & rapid and simple procedure,
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The function of potsssium hydroxide in thie reaction is wsually

discussed in the literature according to its merite as an oxidising
agent. In the light of ihis investigation It sesms that a further
role of this alkall should be investigated., Since no color production
is apparent in this reaction without the addition of alkali, it should
be worth investigating to determine whether or not potassium hydroxide
is a catalyst to the formatlon of eclor in this reaction,
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