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INTRODUCTION 

A. Purp_o_s~ _o.f. the Paper 

Recently, the research laboratory of the Upjohn 

Company developed a new antibiotic, Albamycin, 1 produced 

by Streptomy:ces niveus, an actinomycete isolated from 

soil collected in ~ueena Village, New York (1,2). 

Dr. Gordon E. Gibbs , of t he University of Nebraska De

partment of Pediat r ics, was among the first to use this 

substance in clinical tr i als. The problem of devising 

a quick method for determining which patients had s us

ceptible organisms immediately arose. The purpose of 

this paper is to r eport on a method for preparing and 

application of a satisfactory dry disc for the clinical 

investigation, together with available correlated tube 

dilution studies. Also, information which grew out of 

these studies concerning the _!!! vitro si;:ectrum of Alba

IIzy"Cin is discussed. Finally , the clinical case reports 

completed at the time of preparation of this paper are 

presented . 

B. Hiato;y: of Sensitivi ty Studiea 

The first bacterial sensitivity studies date back 

1Albamycin ia the trade name of the Upjohn Com
pany for the anti biotic streptoni vie in. .Albamycin and 
Cathomycin (Merck) are identical substances (3). 



to the first antibiotic--na:mely, penicillln, first an

nounced by Alexander Fleming in 1929 (4). He stated: 

11While working wi th staphylococcus variants 
a number of cul ture plates were set aside on the 
laboratory bench and examined from time to time. 
In the examinat ions t hese plates were necessarily 
exposed to the air and they became contaminated 
with various mi croo rganiams. rt waa noticed ·that 
around a large colony of a contaminating mould the 
staphylococcus coloni es became transparent and 
we.re obviously undergoing lyais. 

11Subcultures of t his mould we re made and ex
periments conducted with a view to ascertaining 
something of the properties of the bacteriolytic 
substance which had evidently been formed in the 
:mould culture and which had diffused into the sur
rounding medium . It was found that the broth in 
which the mould had be en grown at room tem}?erature 
for one or two weeks had acquired marked inhibi
tory, bactericidal and bacteriolytic properties 
to many of the more common pathogenic bacteria. 11 

Certainly the basis for future det erminationa of 

bacterial suscept i bility to antimicrobiological agents 

WaJ3 laid in the f i rst efforts to determine the presence 

and potency of s uch agents in media seeded with organisms 

known to be susce ptible . The first recorded method waa 

Fleming's (4) which cons isted of cutting a furrow in an 

agar plate and filling t his with a mixture of equal 

parts of agar and broth in which the mould (penicillin) 

had grown . After this had solidified, cultures of vari

ous microbes were streaked at right angles from the fur

row to the edge of the plate. After incubation he noted 

that the proximal portion of the culture for pe rha p:3 one 

centimeter became tra ns parent and that in this portion 
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of the culture pr actic a lly a11 of the microbes were 

lysed, showing that the antibacterial substance had dif

fused into the a gar in s ufficient concentration to bring 

about dissolution of the bacteria. 

In this s a me article Fleming (4) stated that the 

inhibitory power o f the agent could be accurately ti

trated by maki.llg s everal dilutions of penicillin in 

fresh nutrient bro th and then implanting all the tubes 

with the same volume of bacterial suspension and incu

bating them . The inhibi tion could then be seen by noting 

the opacity of the broth . Similar methods are used in 

determining the potency of penicillin (5). 

The next 

Cup Method which 

ignificant development was the Oxford 

as developed in 1941 (6). Small por-

celain or g l a ss t ubes we re set on the surface of solidi

fied inoculated a gar pla tes, filled with penicillin and 

incubated. here the pe nicillin diffused out into the 

agar, growth of t h e tes t organism was inhibited and a 

circular clear zon e resulted . The Sa.Im principle was 

used in other bio-assay tmthods which are reviewed by 

Foster and Woodruf f ( 7). A filter pa per disc mo difica

tion of the Oxford Cup Method was revealed by Vincen·c a.nd 

Vincent in 1944 (8 ). Their princip al chang;es lay in the 

subs titution of a thick filter paper d i s c s aturated with 

the ~nicillin sol ution for the s mall cylinder ty pe of 
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receptacle used i n the Oxford Cup Method. Bondi, Spauld

ing, et al. modif ied Vi ncent and Vincent's method in --
1947 (9,10) by a pplying the wet disc directly to the 

agar plate inocu l ated with the fresh clinical specimen 

rather than firs t isolating the organism in pure culture 

as Vincent and Vi ncent had done . 

Morley (11), who in 1945 was the first to report 

on the product ion and a pplication of the dry s enai ti vity 

disc, used paper discs made from blotting paper and im

pregnated with penicillin before drying. He stated that 

this type of disc had the advantages of tolerating long

term storage and e asy availability, as compared with the 

wet disc methods used by Foster and woodruff and Vincent 

and Vincent . Subs equent articles discuss the credibility 

of the dry disc , i ts shortcomings, advantages, accuracy, 

and details of its prepa ration. Some of these will be 

taken up below in the di scussion of the Albatey"cin disc 

effects . In reviewing t he history of the development of 

methods for determining bacterial sensitivity to anti

biotics one canno t fail to be impressed by how much of 

the groundwork was laid by Fleming in his first a rticles 

on :penicillin (4, 5 ). I t would seem tha t much of the 

value of this phas e of h ia contributions has been ob

scured by the potency of the agent he discovered, and 

further, perhaps, by a kind of reluctance to admit tha t 
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what was so carefully observed and reported in 1929 was 

so long in gaining proper recognition. 

C. Product Information on Albamycin (1,2) 

As indicated above, Albamycin is produced by an 

aotinomycete isolated from a soil in Queens Village, 

New York. Albamycin is acid in character; it is active 

against both Gram-positive and Gram-negative bacterial 

infections in mice, including Staph~lococcua aureua, 

Stre£tococcus hemolyticus, Diplococcus vae~mon~~~, 

Proteus vulgaris, Pasteurella multocida, Salmonella 

typhosa, and Klebsiella pneumoniae L~fections. Albamy

cin shows no cross-resistance either with clinical iso

lates or resistant organisms with any of the following 

antibiotics: penicillin, chlortetracycline, oxytetra

cycline, tetracycline, streptomycin, chloramphenicol, or 

erythromycin. Albamycin develops induced resistance 

in vitro at a slow, stepwise, penicillin-type rate rather 

than the rapid or streptomycin type of rate. 

Albamycin is bactericidal in at lea.at ten times 

the minimum inhibitory concentration. It is rsadily ab

sorbed when administered orally. It is stable under 

acid, neutral and alkaline conditions and appears to be 

unaffected by passage through the stomach. It is ex

creted as a biologically active material in the urine. 
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For equal oral doses, per kilogram body weight, 

Albamycin gives blood levels in dogs approximately ten 

times higher than tetracycline, twenty-five times higher 

than erythromycin, and fifty times higher than penicillin. 

Absorption is such that peak concentrations are usually 

reached within two or three hours and appreciable levels 

persist beyond ei ght hours. These data have been con

firmed by single-dose oral administration in humans. 

Safety for clinical trial of Albamycin has been e stab

lished by toxicity studies in animals. 

PREPARATION 

A. Materials and E~ment 

The following ma terials were used in the prepara

tion of the dry sensiti vity discs for Albamycin: 

1. Filter paper discs (Fischer Scientific Co. 9-897, 
for the ass ay of penicillin and other antibiotics) 
½ inch in d i ameter. 

2. Automatic c a pil la.ry pipette (Fischer Sc 1ent i fio 
Co., designe d by Dr. Davia, Eli Lilly Co.) 
13-696; .092 ml per delivery. 

3. Albamycin Sodium (Streptonivicin Sodium) 250 mg. 
crystalline powder with 5.0 ml sterile diluent. 

4. 200 ml of pH 7.8 0.1 M Phosphate buffer solution 
prepared from 17.0 ml of 11/15 KH2P04 and 183.0 ml 
of M/15 Na21IP04. pH was confirmed with a pH-meter 
after preparation of the solution(deaignated below 
as solution 11 x" } • 

5 • :Pa t!l . s pe c ime n j are for storage • 

6. 50 ml beakers; liter measuring f la.ska. 
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7. Pipettes, 1, 10, and 25 ml. 

8. Calcium chloride desiccators. 

9. 5.0 ml syringe with long 21 -gauge needle. 

10. 10 four-inch-square wire meshes with corners 
turned down to form le~a to elevate the remain
der of the mesh about t inch to be used as a 
platform for drying the discs in the desicca
tors. 

All materials used in this procedure were first 

washed with distilled water, then au.toclaved at 15 pounds 

pressure for twenty minutes. 

B. Procedure 

For this procedure reference is made to Tables 

I and II (pp. 35, 36). 

Two ml of solution A (50 mg/ml) were added to 

18.00 ml of X. The result was 20.00 ml of solution B 

(5 mg. or 5000 mcg./ml). Next , 2.00 ml of B were added 

to 18.00 ml of X, resulting in 20.00 ml of C (500 mcg./ml). 

liJ'ext , 8.00 ml of C were added to 8.00 ml of X, resulting 

in 16.00 ml of solution C-1 (250 mcg./ml). Then, 3.00 ml 

of C were mixed with 12.00 ml of X, giving 15.00 ml of 

solution C-2 (100 mcg./ml). Finally, 2.00 ml of C were 

added to 18.00 ml of X to give 20.00 ml of solution D 

(50 mcg./ml). This solution when delivered by the capLl

lary pipette mentioned above gives a concentration of 

4 .6 mcg. per disc. 
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.After the solutions were prepared, 30 to 35 

discs were laid out on each of the wire meshes and solu

tions were delivered, one drop to each disc with the 

capillary pipette . Initially, 6 to 10 discs were made 

with each solution . After the discs had been impreg

nated, the wire meshes were placed in the desiccators 

and allowed to dry for 48 hours, after which time they 

were removed and placed in the storage bottles. Where 

possible, we kept the d i scs for storage in iceboxes at 

40° F . As indicat ed below, however , this was not ms.n-

datory since the a iscs remain biologically active after 

room temperature s torage up to 30 days. 

The discs we re pre pared by this general method 

on three different occasions. The first run was on 

December 11, 1955. The solution (D) was then used for 

the second run on December 21, 1955. The final run was 

on January 23, 1956, , at which time a modified procedure 

as outlined in Appendix II was used. 

C. Bioassa~ of Discs 

Before the preparation of this paper, but after 

all the discs had been made, it was decided to assay 

them for their diffus ibi li ty. The method is out lined 

in Appendix III. The results of the assay of 12 discs 

indicated that 3.12 mcg. diffuses from each disc in 

Brain Heart Infusion broth. 'fhis value is correlated 

in T ab le I ( p • 3 5) . 
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APPLICATION 

The discs, prepared as outlined above, were dis

tributed to the bacteriology laboratories of University 

and Children's Memorial Hospitals . These units supplied 

the ma.terial for t he entries in Table III (p. 37) desig

nated 11 f'ield. 11 Occasionally we used organisms which other 

laboratories, both in and out of Omaha, had found resist

ant. Those entries not marked "field" represent plates 

which were streaked from pure broth cultures, and most 

of these were prepared from field studies for subsequent 

tube dilution studies, although a few came to us from 

other laboratories already in pure culture, designated as 

resistant organisms , usually Staphylococci. All studies 

were done on blood a.gar. We attempted, but were not al 

ways successful i n identifyh1g the organisms we tested. 

On some occasions where microscopic e xamination was not 

helpful we were fortunate to have further studies done 

for a definite bacteriological diagnosis . 

An effort was made to visit the 11 collecting11 

laboratories at l eas t two or three times a week, but of

ten this was not possible and it was necessary to take 

the verbal report of the technician on the 18-hour incu

bation result, or read the plate as long as 36 hours af 

ter seeding, or re fer to the hospital chart. Those 

9 



plates streaked from broth culture were read personally 

by the author promptly at the end of 18 hours. In this 

manner the material of Table III (p. 37), which repre

sents the body of the project, was obtained. 

DISCUSSION 

Before discussing the results of the use of the 

discs, three points about their preparation should be 

elaborated upon. rhe first is that the method of Morley 

(11) and Fa irbrother , Martin, and Parker (12) was used 

with the essential modification being the substitution 

of wire meshes and calcium chloride desiccators for 

pet ri dishes and incubators for drying. Y e found that 

48 hours in the desiccators at room temperature was ample 

for complete drying. No contamination resulted from the 

use of unsteriliz.ed desiccators. Finally, the use of 

desiccators freed the incubators for their intended 

function--an important consideration in a busy labora

tory. 

Secondly, the technique was quantitative through

out except for the use of the 5.0 ml syringe to transfer 

the standard diluent to the ampule containing the crys

talline antibiotic and withdrawin g the latter mixture to 

establish solutions A and Bin Table I (p. 35). The er

ror here would be that of failin g to align the mark on 

10 
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the syringe plunger properly on the calibration line of 

the barrel. Further, one might assert here that there 

would necessarily be a certain amount of dilution in us

ing the same capillary pipette for deli ve rlng solutions 

of different concentr~tions. If there was error here, 

it v,as constant and calculated to be in the direction of 

greater dilution in order to obviate any illusion that 

the anti biotic or the disc was mo re potent than it really 

was. For this re ason, when we were experimenting to find 

the best strength for the •tbase 11 disc, the solutions were 

delivered in ascending order of concentration. 

Third and fina.1. l y, one must c ens ider a strictly 

human error that figured into the technique of pre pa.ra

tion: the capillary pipette held only enough solution 

to cover about half of the discs on the wire mesh. Oc

casionally in refilling the pipette one would lose track 

wbere he left off in the line of identical white diScs 

with the impregnation process. Thie error occurred less 

frequently if at all in later runs, but there still re

mains the possibility that three or four of each batch of 

discs were either unimgregnated or had received double 

exposure to the antibiotic solution. In general, however, 

with these few qual ificat ions, after the procedure was 

adequat.ely establis hed, we found the method to be simple 

and convenient. (Se e Appendix II.) 
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The prepa,ration of the disc posed the problems of 

selecting a suitable diluent for the crystalline antibi

otic substance and then of determining an appropriate 

concentration to be use d in the disc. 

Our first choice for the diluent was sterile 

water since Upjohn (13,14) found that such a solution has 

a pH of 7 .5 and r emains stable at that pH . Furthermore, 

sterile water had been used satisfactorily in the tube 

dilution studies. Unfortunately, the discs prepared in 

this manner appear ed to be biologically impotent . ~t 

cannot with any ce rtaint y be stated that the sterile 

water was the caus e inas much as we were dealing with a 

number of hazards inherent in the first run of any pro

cedure. Referrin g furt her to l.Jpj ohn pro duct information 

(13,14), we recogn ized t hat Albamycin shows its greatest 

bioactivity at pH 7.8, and that in the agar diffusion as

say studies Upjohn (15) had found a phosphate buffer so 

lution pH 7 .85 to be adetuate . On the bas is of this in

formation we prepared a phosphate buffer solution of pH 

7 .8 (solution 11 X11 ) which we found to be a satisfactory 

diluent throughout the project . 

The next problem was to select the appropriate 

amount of .Albamyc in which, when in a dry disc placed on 

a freshly inoculated blood agar plate, would p roduce a 

readable area of inhibition among susceptible organisms. 

12 



We first wished t o meet the standards of Eisenberg and 

Waggener (16) of as ing an antibiotic concentration on 

the disc which would parallel attainable blood levele. 

Upjohn (17) indicates t hat a dosage of 10 mg/kg given 

orally to humans result ed in serum levels ranging from 

2.0 to 64.0 mcg./ml, de,r:ending upon the individual and 

the length of time after administration the serum sample 

was taken. With these va lues as a guide, we next set 

out to find what concentrations would give a readable 

zone of inhibition. It was inferred from further Upjohn 

information (15) that concentrations from 6.25 to 100 

mcg./ml would be s atisfactory for these had been used in 

the agar diffusion assay studies with good success. Ac

cordingly, we mixed con ve nient dilutions of the clinical 

preparation (Table I, p. 35) and impregnated and dried 

discs with those solutions . Four test organisms, known 

to be s usoeptible ·, three Staphylococci and one Strepto 

coccus, were streaked with a swab on blood agar plates 

and the areas of inhibit ion measured. 1'hese result s are 

listed in Table II (p. 36) . We found that the 4.6 mcg . 

disc , tbe smallest concentrat ion used, produced an ade

quats zone of inhib ition for our pur poses . We were 

heartened t o learn later that the Upjohn Company (18) 

had decided on a 5.0 mcg. disc, along with 30.0 and 100.0 

mcg. for comme rcial pre pa,ra tion. 

13-



RESULTS 

The purpose of our proje,ct was to produce a valid 

dry sensitivity disc for Albamycin. By valid disc is 

meant a disc which will consistently give results quali

tatively as reliable as those of the tube dilution method. 

The disc was applied to 99 plates, about half of which 

were field sensitivity studies and the remainder studies 

on pure cultures. Forty of these 99 had concomitant se

rial d.ilution studies with Albamycin , and 75 per cent of 

these were done not only with Albamyc1n but also with the 

ten most common antibiotics to demonstrate the degree of 

resistance. 

To evaluate the validity of the disc against the 

tube the value of 12 .5 mcg./ml was arbitrarily se lec.tsd 

as the greatest c oncentration in the serial dilution for 

minimal inhibition , for which we would designate the or

ganism susceptible . This stipulation seemed to be com

patible with the seemingly low concentration of anti.bi

otic on the disc. In ot her words, wb: re serial dilution 

showed inhibition at 25 . 0 mcg ./ml , t he disc was expected 

to show no inhibi t ion. 

Using the standa rds outlined above, we found the 

disc to be val id in 39 o f 40 instances, or 97. 5 per c ent 

of cases in Table IV (p. 42) showed disc res ponse in 
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agreement with the serial dilution result. In only one 

instance--Collar Staph, Table IV, C (p. 43)--was there 

disagreement, i.e. , the d isc indicated excellent susce u

tibility and the serial dilution by our standards indi

cated re s istance. This disparity might we ll have been 

the product of the artificial standards we established, 

or the disc may have been one of those which had received 

double impregnation , or possibly factors of which we were 

not aware could have been present . It is felt , however, 

that Table IV ( p . 42) is adequate evidence of the valid

ity of the disc . 

In the course of these studies we measured the 

dianeters of inhibition wherever we used s, disc . In the 

first instance we measure d the zones (Table II, p. 36) to 

find out approximately what to expect in the routine 

studies (Table III, p. 37), and to be sure that the amount 

of antibiotic used was s ufficient to produce a clearly 

visible zone. In Tables III (p. 37) and IV (p. 42) we 

meas ured the zones strictly as a matter of routine to make 

our observations as complete as ,Possible . In order to 

simplify our report we instituted the following denota

tions for the size of t he zones: N meant~, that is, 

no inhibition of growth ; ~ meant good, and denoted an area 

from 13.0 mm (dis c diameter 12.7) to 16.0 mm in diameter~ 

and E for excellen t denoted an area greater than 16.0 mm . 

15 



It should be emphasized that in recording these measure

ments we were fully aware of the hazards of attaching 

sig nificance to tnem, keeping in full view the variables 

pointed out by Neter , Murdock, a.nd Kunz (19) that marked 

differences in zones of inhibition occur with different 

strains and on different types of agar. We were aware 

that although we used blood agar throughout there still 

exist many differences among plates related to the spe 

cific circumstance a unde r which they we re poured or the 

agar mixed . 

One notes, in examining 'l'able IV ( p . 42), the 

great disparity be tween zone diam.etere and corres ponding 

serial dilution results. The sa.n:e disparity is seen in 

perhaps greater r e lief in Table II (p. 36) where the 

discs with greater concentrations of antibiotics are re

corded. Any numbe r of paradoxical comparisons can be 

seen. Shattuck ' s and Brewer 's Staphylococci gave iden

tical endpoints i n the s erial dilution test, but the 

areas of inhibition for Brewer's organisms vrnre larger 

at all strengths. Conve rsely, the penicillin-strepto

mycin resistant Staphylococcus aureus with a tube dilu

tion endpoint of 1 .56 consistently gave a larger zone of 

inhibit ion than t he Stre ptococcus 8668 organism, the tube 

endpoint of which was 0.19. Any number combinations from 

Table II (p. 36) c an be compared. 0rhese results bear out 
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well Lind and Swanton (20) who state that the alleged con

centration of the disc is more important than a measured 

zone of inhibition, and Waggener (21) who states that all 

swceptibility tests are qualitative and serve only to 

differentiate between susceptible and resistant organisms. 

Also, although our conditions were not well controlled, 

these results tend to contradict Patrick, Craig, and 

Bachman (22) who state that a limited correlation exists 

between inhibition zones and the minimal inhibitory con

centration as determined by serial dilution . 

Our second conclusion is that the discs retain 

their bioactivity at least sixty days when kept under re

frigeration. This evidence was derived from applying 

dis cs of the sam3 vintage as those used when the material 

in Table II (p. 36) was developed and plates freshly 

seeded with Streptococcus 8668 sixty days later and meas

uring the zones of inhibition. They were almost identi

cal in the original zones. 

The remainder of our findings were incidental to 

the object of the project and concern the spectrum of Al

bamycin as we observe it. From Table III (p. 3?) it will 

be observed that Albamycin had no effe,ct in vitro against 

the six coliform organisms , no effect against the single 

Proteus vulg_aris, no effect with four P~~udo_mon_?.s , and no 

effect against the five Str~_2_tococcus fecal is. Ten of 
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fourteen Streptococci (excluding fecalis) were r esis tant. 

One diphtheroid was susceptible and another was not. The 

Staphylococci were emphatically susceptible. ·rable V 

(p. 44) shows the results with 30 Staphylococci which dem

onstrate strong resistance to one or more of the common 

antibiotics. These results agree essentially with the 

Upjohn Company results using Brain Heart Medium (23). 

CLINICAL SUMMARIES 

Presented below are the clinical summarLes on 

twelve ~diatric patientsl who received Albamycin. The 

dosage schedule was 50 mg/kg/day. The Albamycin was ad

ministered orally in 100 and 250 mg. capsules. Because 

of the elevated blood NPN determinations encountered ini

tially with Osborn (Case :Ho. 1) and Brewer (Case No. 3), 

all NPN's available at t he time of preparation of the sum

maries are recorded. At the end of each s umrnary is a 

short comrrent on the observed effect of the .A lbarnyc in 

along with appropriate remarks about the sensitivity 

studies, where those are available. Finally, the sub

stance of these comme nt s is consolidated into tabular 

form at the end of the histo ries. It should be emphas ized. 

lEleven of the patients were from the UniversLty 
of Nebraska Colle ge of Medicine Department of Pediatrice 
(both Dispensary a nd Ho s pital) and one was seen at Chil
dren's Memorial Hospital. 
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that the purpose of this paper was to prepare a valid 

disc , but it seeme d fitt i ng to present those clinical 

cases available and arrive at some rough conclusion 

about the in vivo e fficacy of Albamyc in therapy. --
CASE REPORTS 

Case No . 1 (Joyce O~born, 1787) 

This 13-month-old white female entered Uni vers 1.ty 
of Nebraska Hospital on 9-26-55 for the second time with 
the history of a respiratory infection for two months, 
and a pneumonitis and fever. ? hysical examination showed 
her temperature to be 101°, pulse 150, and respirations 
44. A few coarse rhonchi were heard throughout the chest 
and hi gh-pitched rales were heard on the lower aspect of 
both lungs, more mal' ked on the right. Her WBC was 31,300. 
~ tentative diagnosis of septicemia, mental retardation 
and hypothyroidism was made . Among other the re.peut 1c 
measures taken, penicillin , streptomycin, and chloram
phenicol and achromycin were given at various times, but 
discontinued until 10-11-55, when Albamycin 100 mg. q 4 
hrs. was started , because her tem_pere.ture spiked to 103.2°. 
Her WBC on 10-10 was 12 , 000. Her temperature on 10-11 
was 101.50, but afte r 1 0-12 levelled to a ran ge of 98.0° 
to 99.50, where i t remained until 10-24. Her WBC 9,000 
on 10-14; 15,100 on 10-15. Albamycin was discontinued on 
10-25. Throughout her hospitalization numerous blood, 
urine, and throat cultures were done. No disc studies 
with Albamycin were done except on a pure culture of 
throat Non-hemolyt ic Micrococc ua pyogene s var. a.ure us 
on which 'bube dilution studies were done on 10-11-55, 
a.nd showed the organism to be inhibited at 0.19 mcg./ml. 

Shortly after discontinuing the Albamycin the 
fever resumed. This was first treated with Gantrisin, 
then achromycin, a nd then streptomycin and fe nic ill in. 
8.0 ml of immune serum globulin was given in an effort 
to raise her antibody level. On 11-25-55 all medica
tion was discontinued and she was placed again on Alba 
myc in, 100 mg . q 4 hrs. The fever spiked to 103° until 
12-4 when it levelled out to normal . 'fhe WBC was 15,600 
on 10-25; 14,550 on 11-10; 20,000 on 11-21; 14,000 on 
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11-28; and 8,600 on 12-6. Albamycin was di~continued on 
12-9-55 after the patient had been afebrile for four 
days. She was discharged on that date with the diagnosis 
above after 74 days of hospitalization. 

Blood ~?N Levels: 10- l: 
10-10: 
10-14: 
10-15: 
10-20: 
11-28: 

60 mg% 
38.5 
28.5 
40.2 
46.8 
50.5 

Comment 

This is a unique case for showing the results 

of temporarily withholding .Albamycin where other anti 

biotics seem ineffective. During the first course of 

therapy the temperature drop was immediate and fairly 

constant. The VIBC dropped to normal range but after 

four days was higher than before the agent was given . 

During the course between 11-25 and 12-9-55 the re

sponse waa similar--tbe fever yielded but the WBC per-

s ieted until the last week of therapy when the patient ' s 

own defense s may have been adequately mobilized. Though 

possibly valid in this case, the a ens it iv ity s tudiee 

for Albamycin were not clinically helpful . The clini

cal response was very good. 

Case No. 2 (Robe r t Lipt on, 8661) 

This 11-ye ar-old white male had been seen at 
the University of Nebras ka Dispensary every two months 
since 1-4-55 with a diagnosis of cystic fibrosis of the 
pancreas . His we i ght s i nce 9-27-55 had stayed around 
44 pounds. He had been treated a.t the Dis p:;nsary from 
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time to time for respi r atory infections with terramycin, 
neomycin, bacitracin, and achromycin. He was seen on 
ll-26-55 with the chief complaints of much coughing in 
the morning and generally not feeling good. Physical 
examination showed cyanosis with respiratory distress, 
res pirations 40, pulse 140 , and a temperature of 101 °. 
His WBC was 38,700. No bacteriological. st udie a were 
done. He was placed on Albanzy'cin , 250 mg. q 6 hrs. 
He returned on 12-2-55 a ubjectively feeling much bet
ter, but his vrnc was 37,200. He was then placed on 
neomycin and his chest cleared up and his WBC came down 
to 10,500 by 12-10-55. He was seen next on 1-24-55. 
He had used up the neomycin a week previously. Hie 
VJe ight was 48 pounds, his chest was almost clear ex
cept for a few faint crackles in the lower left. Kia 
WJ3C was 16,900. Bacte riological studies were done on 
1-24-55 and revealed a Uicrococcus pyogenes var. aureu~, 
a non-hemolytic Stre~tococ cus, and a Neisseria . Die c 
studies showed "partial II inhibit ion with Albamyc in on 
the field plate, but none with the Micrococcus. On 
1-28-56 he was restarted with Albamycin, 250 mg. q 
6 hrs. His WBC at this time was 24,000. A WBC done 
on 1-31 was 13,100. He was supposed to come in on 
2-4-56 for another check but he refused bee a.use the 
visit wo uld interfere with his playing. 

Blood NPN on 12-16-55: 33.2 mg%. 

Comment 

In the first instance one week of Albamycin 

therapy did not alter a rather high WBC but did make the 

patient feel better. In the second instance, with labo

ratory studies being equivocal, if not negative, Albamy

c in almost halved t he WBC and made the patient feel well 

enough not to want to come in. 

Case No . 3 (Betty Ann Brewer , 7428) 

This 4-year-old colored fe.male entered Uni
versity of Nebraska Hospital on 11-28-55 with the chief 
complaints of vomiting and lethargy beginning 2½ hours 
before admission and a cold for one week. Physical 
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examination showed t he le f t tympanic membrane to be 
injected, the tonsil s large and inflamed . There was 
marked nuchal ri gid i ty--fl exion of the neck caused 
flexion of the lowe r extre mities . It was not possible 
to e lie it the knee j erks; the Ke rnig was positive but 
the Babinski was abs ent . The WBC was 14,100 v1i·th 50 
staffa ; temperature was 1 03.40; the urine was ne gative 
except for 4/ acetone. A presumptive diagnosis of 
meningitis was made and a s pinal tap done. Patient 
was placed on penicillin, chloramphenicol and strep
tomycin. The s pina l tap culture revealed Hemophilus 
influenza organi sms. On 11-29 the WBC was 2?,900; on 
11-30, 18,900. By 12-14, the 16th da,y , all previous ly 
ordered antibiotics exce pt for chloramphenicol were 
discontinued a nd Albamycin 100 mg. ora lly q 4 hrs. was 
started, to combat a s piking t empe rature which h ad be
gun on 12-9 (11th day) an d had r a n ged from 103. 2° to 
100°. The tlBC at the time the Albamyc in was started 
was 6 ,000 and the t em,t:e r a ture 101 °. On the same day 
t he temperature ret urned to normal. In spite of the 
administration of Albamycin and the continuance of 
chloramphenicol, while the temr:e rat ure rema ins d nor
mal after 12-14, t he WBC sent to ?,800 on 12-15, and 
to 12,000 on 12-19 . Tube dilution studie s revealed 
that Albamycin was effec t ive at the 12 .5 mcg./ml 
level against thro at orga nisms and 0 .1 9 a gainst the 
urine organ ism, taken 12-13. Child was discharged 
011 12 -29-55. 

Blood l\f.i?N Levels: 11-29 : 
12-14 : 

60 mg% 
39 

Comment 

Thie repre sents a case wherein Albamycin seem

ingly brought the temP3 rature to normal but the ViBC be -

came elevated. E valuation is not clearcut bec a use of 

concomitant adminis tra tion of chlo ra--nphenico 1. Sens i

ti vity studie s we r e of little v a lue on an~ £riori 

basis, although t h roat culture reve a led Micrococcus 

2yogenes aureua 1 2-13. This appears to ha ve been a n 
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instance wherein the primary infection was due to Hemophi-

lus influenza and a Micrococcus infection was superim-

posed. 

Case No. 4 (Donald Shattuck, Children's Memorial 
Hospital) 

This 10-year-old white male has been follo wed at 
the Hattie B . Munroe Home for Convalescent Children by 
Dr. Gibbs . In 11-48 he was diagnosed fibrocyst1.c disease 
of the pancreas and has been hospitalized at the Chil
dren's Memorial Hosp ital ten time s since, usually for 
respiratory complaints. He is currently underdeveloped 
and undernourished, weight 42 pounds. His last C:MH ad
mission ended on 11-15-55. On 12-12-55 physical exami
nation revealed increased crackles on both sides of his 
chest, a weak cough and some dyspnea. His W'BC was 
16,000. Albamycin, 250 mg . q 6 hrs., was g iven for one 
week. On 12-19 his chest was the same , his WBC was 
16,000, and his weight 43 pounds. On 1-22-56 his VlBC 
was 14,500 and increased pulling in his respirations was 
noted. On 1-30-56 his WBC was again 16.000, moist 
crackles were heard in the chest. Albamycin, 250 mg. q 
6 hrs. for one week, was again started. 

Comment 

Except for a one-pound weight gain and question

able clinical improvement , there was no improvement in 

this patient while he was on Albamycin therapy . 

Case No. 5 (Barbar a Moy l an, Children's Memorial Hospital) 

This 19-month-old white female entered Children's 
Memorial Hospital on 12-26-55 with a ?-month history of 
diarrhea, cough, and poor weight gain. X-rays showed bi
lateral maxillary s inusit is with thickened membranes , bi
lateral basal bronchitis and peribronchitis, with broncho
pneumonia in the left lower lobe over the diaphragm. Her 
admission WBC was 1 7,900 , tem~rature was 99.0°. Nose 
and throat culture s reve aled Micrococous av;ogenes var. 
aureus which was inhibit ed by the disc. Tube dilutions 
showed inhibition a t 0.19 mcg./ml. On 12-28 she was 
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started on Albamyc in. 100 mg. q 6 hra. Her chest cleared 
appreciably. She was discharged on 12-30-55, with a WBC 
of 18,000, and took Albamycin with her. She was seen on 
1-4-56, with a WBC of 9,000 . 

Comment 

This case shows a good c lin1cal respc,nse and WBC 

decrease with Albamycin . The sensitivity studies corre

lated well with t he response. 

Case No. 6 (Harry Carr, 7853) 

Thia ?-month-old negro male entered University 
of Nebraska Hospital on 12-30-55 with a runny nose and 
high fever. (No history was available.) On physical 
examination he appeared to be listless and quite ill 
with a red, scaly papular rash over the scalp, neck, 
ears, and forearms. His right ear drum was extremely 
red with no light reflex. His left ear drum was reQ
ringed but the light reflex was intact. His throat 
showed 2/ injection of the pharynx and tonsils. His 
teml)3rature was 102.20 and his W:BC was 11,300. A di
agnosis of acute otitis media, sinusitis, and pharyn
gitis with infantile eczema was made. Albamycin, 
100 mg. q 6 hrs., was started. Throat culture re
vealed ~crococcus pyogenes var. aureus and a Neis-
s eria spec iea on field studies with II partial II inhibi
t ion with the disc (complete with penicillin) . Tube 
studies revealed inhibition with 0.39 mcg./ml Alba
mycin. The patient's temperature dropped to 99.00 
within 12 hours after the ~lbamycin was started, 
spiked to 101° within 24 hours, then slowly levelled 
to near normal thereafter. On 1-4-65 he had a WBC of 
4,500. He was discharged on 1-6-56, much improved. 

Blood NPN: 1-4-56: 37 mg%. 

Comment 

This case illustrates a good clinical response, 

temperature response and WBC decrease with Albamycin. 

The disc here gave a misleading impression on field 
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studies , but the tube studies and disc results with the 

pure culture were compatible with the clinical result . 

Case No . 7 (Sharon Mason , 5626) 

This 6-year - old white female had been seen at 
the University of Nebraska Dispensary for cystic fibro 
sis of the pancreas every two to four weeks throughout 
1955 . She came in on 1-3-56 complaining of a cough , 
runny nose, and poor appetite. A 3- pound weight loss 
was noted . On physical examination she seemed to be 
slightly breathlssa . There was . cyanosis of the lips 
and clubbing of the fingers. There were a few rales 1.n 
her chest over the right base . A chest film showed bi 
lateral bronchitis with interstitial pne umonitis. Her 
WBC was 17,100 . 3he was placed on Albamycin , 100 mg . 
q 4 hrs . Sputum culture revealed Hemolytic micrococcus 
aureual with complete i nhibition of growth on the plate 
by the Albamycin disc . On 1-9- 56 her appetite had im
proved and a 2-pound weight gain was noted. Her chest 
showed only a few crackl es and her WBC was 13,700. 
Since then she has been on oral penicillin . Sensi 
tivity studies on 1-24 s howed 11partial 11 inhibition on 
the 11 field 11 Plate with the disc, a 11 trace 11 of inhibi
tion with the B-hemolytic ~licrococcus aureus and 11 com
plete" inhibition with the B-hemol_,l,tic Micrococcus 
citreus . 

Blood NBT : 1-11- 56: 35 mg% 

Comment 

A six-day course of Albamycin therapy in this 

case resulted in a good clinical response and a notice

able decrease in the 7iBC . The sens itivity studies were 

compatible with the clinical result obtained. 

lTube dilut ion s t udies down from a throat cul
ture taken on 10-11- 55 r e vealed no growth at the greatest 
dilution- - 0.19 mcg ./cc . The organism was hemolytic Ui 
crococcus ~enes var. aureus . 
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Case No . 8 ('r imothy Jfi lle t, 5959) 

This 6½-year-old white male entered University 
of Nebraska Hospital on 12-30-55 apparently free of in
fection for cardi ac catherization. He developed an acute 
pharyngitis on l,5-56 , after his temperature had spiked 
to 101.?0 the day before. His WBC was 9,000 on 1-5. 
Albam.ycin, 250 mg. q 6 hrs., was started. On 1-6 his \VBC 
was 10,300; on 1-9, 8,000; and on 1-14, 10,000. On 
1-10-56 a note was made that his clinical. response to 
Albamycin had been good . (Bicillin was started on 1-11, 
the day of the ca theri zation.) No throat cultures were 
done. 

Comment 

This case responded well clinically to Albamycin . 

The slight drop in his WBC T:Is1y or nay not be significant. 

No culture and sensitivity studies were done. 

Case No . 9 (Dot Chatman , 4861) 

This 7-month-old white female entered University 
of Nebraska Hospital on 1-51-56 for the se cond tine with 
the chief complaints of cough, fever, and runny nose for 
the past day. Physical examination showed the right ear 
and canal to be i n flamed, a large amount of mucous dis
charge from the nose, and the tonsils to be inflamed. 
Her admission temperature was 100.8°. WBC was 14,600. 
'J i th a diagnosis of inte rstitial pneumoni tis, bilateral 
bronchitis , and pharyngitis with a secondary otitis 
media she was placed on Albamyc in 100 mgm q 6 hrs. WBC 
on 1-6 wa.s 7,000; on 1-9, 7,700. By 1-10 her temi:era.
ture was down to 99.80. She was dismissed on 1-11-56 
with a normal tem_perature and negative physical find
ings. No sensitivity studies were done. Dismissed on 
1-11-56 with a nor mal t emperature. 

Colllm3nt 

This child showed a good clinical response to 

lbamycin . Her temperature, WBC, and physical findings 

improved considera bly. 
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Case No . 10 (Betty Taylor, 7719) 

This 3-month-old colored female entered Uni
versity of Nebraska Hospital on 12-21-55 with the chief 
complaint of having 10turned blue 11 for a period of 45 
minutes about three hours before admission. She had had 
a cold for two days before admission. Physical examina
tion showed her respirations to be 11 grunty and raspy" in 
character, her nose and throat full of mucus and 11 squeaks 11 

in the right chest. Her temP=rature rectally was 99.00; 
WBC was 12,000; her urine was negative. A diagnosis of 
bronchitis was made and therapy consiSting of Bicillin, 
achromycin, and steam tent was started. Her tem.J:)6ra-
ture line stayed flat , but by 1-10-56 she still had 
rales in her chest and her WEC was 12,?00. On 1-8-56 
the ach~omycin had been stopped and Albamycin, 50 mgm . 
q4 hrs ., was given for t wo days, in spite of the fact 
that the laboratory sensitivity reportsl were equivocal. 
lthough the WBC on 1-13-56, her day of dismissal, was 

13,400, the patient's r a les in the chest, stuffy nose , 
and respiratory infection clinically improved markedly. 

Blood NPN: 1-10-56: 44 mg%. 
omment 

This is a respiratory infection which failed to 

yield to Achttomycin-Penicillin therapy, but clinic ally 

improved with the substitution of Albamycin for Achromy

cin. There was an equivocal report from the laboratory 

as to sensitivity. The \ffiC and temI=erature were not ap 

preciably affected. 

Case No. 11 (Cynthia Andrews, 1617) 

This 6-month-old white female entered University 
of Nebraska Hospital on 12-30-55 with the chief complaint 
of a ttrash" and be ing "fussy" for the pa.st day, having 

lLabora to r y studies showed organism from throat 
culture taken on 1 -10-56 to be non-hemolytic streptococcus 
and non-hemolytic Staphylococcus. No inhibi ~ion by Alba
mycin disc; tube d ilution 12.5. 
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suffered intermit tently during the past two weeks with a 
11 cold . 11 On physical exami."'lation she was found to have 
some respiratory distress, a 11 general blotchy appearance , 11 

ptosis of the left eyelid, but a normal neurological ex 
amination . Her rectal temperature was 102.so; her urine, 
negative; but her WBC was 32,800. It was felt that she 
had a septicemia, probably a meningococcemia, and she 
was placed on a regimen of gantrisin , penicillin, corti
aone , and supportive me as ure s as indicated. Her tempera
ture came to normal after 12 hours, but spiked to 102.9° 
on the 5th day. Her WBC, taken on the 6th day, was 
27 , 800 . On the 7th day the laboratory reported Mic ro
coccus pyogenes var. aureus in the throat and blood cul
tures, and Neiserria meningitides also in the blood cul
ture . The temperature spiked to 101.2°. 

On the 9th day (1-8-56) the child's tem,ferature 
was 101.60 in the evening . ENT and chest were negative. 
The fever was tho ught possibly to be due to absorption 
of necrotic materi al. On the basis of the finding of 
Staphs on the throat cu lt ure--but no growth inhibit ion 
by the disc--all othe r a ntibiotics were stop~d and Al 
bamyc in, 100 mgm. q 4 hrs., was started. On 1-10-56 her 
\1BC was 23 ,900; on 1-13-56, it was 10,600. Albamycin 
was discontinued af ter 8 days . .After minor spikes 
within 12 hours of the beginning of Albamycin therapy , 
her temperature levelled to normal where it remained un
til she was discha rged on the 20th day . Her last 'NBC 
was on 1-6-56: 11,900. No more Albamycin was gi ven. 
She was discharged 1-19-56. 

Blood NPN : 1-16-56: 41.0 mg %. 

ConmJa nt 

This is a case of meningococcemia complicated 

with a Staph infec t ion in the throat. Albamycin here 

brought the WBC from 23,000 to 10,000, and brou ght -the 

tem_p3rature to norr.ial. Correlation with the dry disc. 

was unsatisfactory . (Thr oat culture on 1-9-56 revealed 

no inhibition with Albamycin disc .) 
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Case No. 12 (Le n Durtin , ??59) 

This 4-mo nth-old white fema le with a diagnosis 
of fibrocystic disease of the pancreas was readmi~ted 
to University of Nebra ska Ho s pita l on 1-9-56 with 
re spira tory symptoms and vomitin g and diarrhea. Her 
chest showed ins pira.to ry wheezes but no dullne s a or 
ralea. Her temi;erature was 103 . 50, but wen t down to 
1000 after 8 hours . Her vrnc was 21,200 . Throat cul
tures were taken and showed on field plates to be pre
dominantly coliform and some Micrococcus pyogenes. No 
disc or tube studies were done. She was started on 
Albamyc in, 50 mg. q 4 hrs., on 1-9-56, which was con 
tinued 2 days until labo ratory studies were returned. 
Her W"'BC on 1-10-56 was 11 ,200. After 2 days her tem
perature levelled out t o the 98-99.50 r ange. Alba
mycin was discont i nued because of predominance of 
Coliforms on the f ield plate. She has not received 
Albamycin since but she i s still in the hospital . 

Blood N?N : 1-11-5 6: 64 .5 mg% . 

Comnent 

This child showed a reasonable Wl3C res ponse, 

but there is a po s sibil, i ty that this response may have 

been accomplished without the ant ibiotic. 
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Cl-IA.'RT A 

SU1IM.ARY OF SALIENT POINTS CONCillRN ilW 'r:EIE CLINICAL RESULTS OF 
THE: USE OF ALB.hMYCilf lN THfil CAS!liS CITED ABOVE 

Patient 
Case No. 

1 

2 

3 

4 

5 

6 

7 

8 

>iiBC Temp . Clinical 
Deer . Deer . Response 

(Subjective 
effects) 

None unti 1 Good Very good 
late 

A. None No record Good 
B . Good No record Good 

None Good No record 

None None ~uestion-

Good 

Good 

Good 

Slight 

able 

Good Good 

Good Good 

cod Good 

No ade- Good 
quate com
parison 

Corre lat ion 
with LAB 

No disc, but 
go od tube 

cor. 

l'fo studies. 
Poor disc 
result 

Not clear
cut bec ause 
of simulta
neous chlor
amphenicol 
theraP.l, 

No studies 
with Alba-

!!!lc in 

Ideal 

Tube cor. 
good, but 
disc not 
satisfac
tory 

Good 

None 

General 
Est imate 

Very 
good# 

Fair 
Good 

ot clear
cut--
poss . good 

P robably 
not ef 
fective 

Good# 

Good/I 

Good# 

Good# 

#By the rou gh standards used these cases are cons idered to 
have obtained definite benefit from Albamycin treatment. 
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CHA~T A--continued 

Patient VIBC Temp. Clinical Correlation General 
case No . Deer. Deer. Response with LAB Estimate 

(Subjective 
effects) 

9 Good Good Very good None Good# 

10 Not clear- Not Not clearcut Lab re- ~ uestion-
cut clear- ported able 

cut 11 partial 11 (Simulta-
inhibition neous 
by disc penic il-

lin adm.) 

11 Good Good Good None Good# 

12 Good Fair ~ueation- Poor ('4uestion-
able able 
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CONCLUSIONS 

l. A simple val id method of preparation of a dry 

sensitivity disc for Al bamycin is presented. On the 

basis of the mate rial p resented, the disc was 97.5 per 

cent efficient by compa risons with serial dilution 

studies. 

2. Under refrigeration the disc retains its bio

activity for at least sixty days. 

3 • .f!! vitro Albamycin had no effect againat the 

coliform organisms, StreQtococci fecalis and Pseudomonas 

organisms tested. 

4. Albamycin is effective in vitro a gainst many 

resistant Sta~lococci. 

5. Of twe l ve cl i nical cases presented there 

seemed to be evidence t hat seven definitely benefited 

from treatment wit h Albamycin. No evidence of drug 

toxicity, esP3cial ly wi t h regard to kidney function as 

indicated by blood Tu?N determinations, was observed. 
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FE1IDIX I 

TABLES 



TABLE I 

ANTIBIOTIC SOLUTIONS ARE SHOWN BELOW WITH THE 
V J\B.IOUS COR..T.:tESPONDING CONCENTRATIOMS TO 

AID READER IN :roLLOWI NG THE 
METHOD 

Relative 
Concentrat i on Strength Microgram/disc 

Solution mg or mcg/ml Using D Applied 
as Unity 

50 mg/ml 
50.000 mag/ml 1000 a 4.600 mag 

B 5000 mcg/ml 100 s 460 mcg 

C 500 mcg/ml 10 a 46 mcg 

Cl 2q0 mcg/ml 5 s 23.0 mag 

C2 100 mcg/ml 2 a 9.2 mcg 

D 50 mag/ml 1 s (unity) 4 .6 mag 

35 

Bioassay 
mcg/disc 

3120 

312 

31.2 

15.6 

6.25 

3.12 



TABLE II 

ZONES OF INHIBITION OBTAINED WITH VA.~IOUS STRENGTH DISC, 
USING SUSCEl'I'IBLE ORGANISMS. THIS WAS LONE TO DE-

TERMINE V/HAT CON~'NTRATION OF .AN'l'IBIOTIC MIGHT 
BE l\EbDED TO MAKE A DISC POTENT • 

Zone of inhibition in mm around discs of 
different strength as indicated 

Patient 
and/or rrube 

Organism dilution ls 2 s 5 s 

Shattuck o.19 mcg 3.0 4.0 4.0 
Staph 

Brewer 0.19 3.5 4.5 5.0 
staph 
aureus 

Strep 
8668 

Staph 
aureua 

Res istant 
to 

Penicillin 
& Strep 

0.19 1.0 3.0 3.0 

1.56 4.0 4.0 4.0 

10 s 100 s 1000 a 

6.5 8.0 9.0 

?.O 9.0 12.0 

4.0 6.0 8.0 

6.0 9.0 9.0 

SEE TABLE I for specific amount of antibiotic on each disc 
with its diffuaibility. 
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TABLE III 

ALB.AMYCIN DRY DISC SENSITIVITY RESULTS 

Material. Disc 
l?a,tient Organism Streaked from Effect 'l'ube 

mcglmT 
Shattuck Staph Broth G 0.19 

Brewer Staph aureus Broth, urine G 3.12 

Test org. Strep 8668 Broth E 0.19 

Unknown Resistant Broth E 1.56 
stap: 

Allison Strep fe calia Broth N R to 100 

Brewer Staph Broth, throat G 12.5 

Lee Staph Broth E 0.78 

BP Staph Broth E 6.25 

AJ Staph Broth E 1.56 

Collar Staph Broth E 25 

Haveat Staph Broth, cellulitis E 1.56 

Carr Strep Broth E 0.39 

Murphy Staph II Broth G 1.56 

Trust Staph Broth E 0 .?8 

Murphy Staph I Broth G 1.56 

Cummings Staph Broth G 0 . 39 

oz Staph Broth E 1.56 

Winkler Strep Broth N R to 50 

Shipman Staph Broth E 6.25 

Lipton Staph Broth G . 095 
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TABLE III--continued 

Material Disc 
Patient Organis m Streaked from Effect '.1.' ube 

Moylan Staph a ure us Broth, nose and ,.. 
0.19 u 

throat 
Mason Hem. staph au-

r e us Broth, sput um E 0.19 

Carr Staph a ureus Bro th, throat G 0 .39 

Farria ? Field, nose G 
II throat E --

Coliform Arm a bscess N 
Staph ii II N 

Dutscher Anerobe Field, urine N --
Lovejoy B-hem. strep Fie ld, urine E --
Wray Staph Field, ? E 

Webb ? Field, throat N 

Benianato Yeast Urine lT 

Cummin gs Strep Urine :t{ 

Cain Staph Broth,arm stump G 25.0 

P arris B-strep Broth N 

Cain B- etrep Broth N 

F~ rris Staph Bro th, throat G 

6966 Staph a l bus Broth, pilonidal G 

-153 Staph Broth E --
6990 ? F ield, urine G'-

6994 Strep f e ca.lis Broth, urine N R to 100 

6987 Staph a ureus Broth, gluteal E 0.78 
abs. 
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TABLE III--continued 

Material Disc 
Patient Organis m Streaked from Effect Tube 

6977 Strep f ecalis Broth, urine N R to 100 

Andrews Gram ne g . rod Field, NP G 

Price Strep Field, BM N 

Garner Staph albua Field, empyema G 
B-hem. Staph Field, urine G 
B-hem. Strep Field, urine N 
Pseudomonas Field, empyema N --

Garcia Staph Field, rt. ear G 
Pseudomonas Field, II N --
Gram neg. rod Field , II N 

Hoffman Alpha hem. Blood culture N 
s t rep 

Pittock Coliform Field, NT N --
Christensen Coliform Field, NT N 

Schwank Hem . staph Field , NT N 

Christensen Paeudomonas Fie ld, throat N 

Burns Coliform Field, throat N 

Christensen Staph F ield, nose NE 

TAYLCR Staph Broth, throat G 12.5 
Strep ll ti G 12.5 

Burda Staph aure ua Field, pus G 
Staph albua ti II G 
Pseudoioona s II II N 

Cole E . Coli Com- Field, urine N 
munior 

Klapka ? Field, urine N 

Richardson Staph Field G .039 
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TABLE III--continued 

Material Disc 
Patient Organism Streaked from Effect Tube 

:Miller #40 Staph Fiel-d E .039 

Channel- Staph Field, urine E 1.56 

Taylor '? Fie 1d, throat N 

E aster Staph Field, cervix G 

n. .Tones ? Field, throat N 

Parson Diphtheroid Field, ulcer G --
Staph II " G 

Brunmeier '? Field, wound N 

Garcia Gram - rod Field, lt. ear N 
and / coc c i 
Proteus u ti II N --

Vandusen Diphtheroid Field, urine N 

Trip Gram - rod Field, urine N 

T a.ylor Strep Field, urine N 

Smith Strep Field, urine N 

Loften Staph F ield E 

Mead Staph F ield, furuncle E 

Burman Hem. Staph Field, urine G 

Bott Non-hem. s taph Field G --
Sorenson Strep viridan F ield N 

Coliform Field M 

Pitzel Staph Broth G 3.12 

Harris Strep fecalis Broth N --
Harris Staph aureus Broth G --

4 0 



TABLE III--continued 

Material Disc 
?atient Organ i s m Streaked from Effect Tube 

7031 Staph Broth E 0.19 

7035 Staph Broth E 0.78 

'7025 Staph Broth E 1.56 

7013 Staph Broth E 0.39 

7020 Staph Broth E 0.78 

#5 Pfizer s t a ph Broth E 0.19 

Unknown B-strep Broth N R to 100 

Cain II Strep fe c alis Broth N 25.0 
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TABLE IV 

DISC EF:EECTS WITH CORRESPONDING TUBE DILUTION RESULTS 
40 STUDIES 

• No Effect with Disa, 6 Studies 

Cain II Strep Fecalia R to 25 

Winkler Strep R to 50 

Alli.son Strep Fecalis R to 100 

6994 Strep Fe c alis R to 100 

69?7 Strep Fecalia R to 100 

Ce.in Strep Fecalia R to 100 

B. Good Effe.£1 v1ith Discs , 15 Studies 

Shattuck Staph 0.19 

Lipton Staph 0.19 

Mason Staph 0.19 

Moylan Staph 0.19 

Brewer (urine) Staph 0.19 

Cain Staph 0.19 

Cummings Staph 0.39 

Carr Staph 0 .39 

Richardson S taph 0 .39 

Murphy Staph I 1.56 

Pitzel Staph 3.12 

Brewer (throat) Staph 12.5 

Taylor Staph 12.5 

Taylor Strep 12.5 
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TABLE IV--continued 

C. Excellent Effect with Discs, 21 Studies 

{#5 Staph 

7031 Staph 

Teat Organism Strep 8668 

Carr Strep 

Miller #40 Hem. Staph Aureus 

7013 Staph 

Lee Sta.9h 

Trust Staph 

6987 Staph 

7020 Staph 

7035 Staph 

Unknown Rea . Staph 

oz Staph 

Channel Staph 

7025 Staph 

Haveat Staph 

A:r Staph 

Sh ipman Staph 

B:P Staph 

Collar Staph 

43 

0.19 

0.19 

0 .19 

0 .39 

0 .39 

0.39 

0.78 

0 .78 

0 .78 

0.78 

0 .78 

1.56 

1.56 

1.56 

0.19 

1.56 

1.56 

6 . 25 

6.25 

25 .0 



TABLE V 

A COMPOSITE OF THOSE STAPHYLOCOCCI :EROM TABLE IV, 
B .AND g_ WHICH WERE FOUND BY TUBE DILUTION 

STUDIES TO BE RESIST ANT TO 0 1r.H6;R .ANT I
BIOTIC S BUT SUSCEPr I BLE TO ALBAlffCJN # 

Alba- Erythro- neo- :Eeni -
Name mycin mycin mycin cillin 

Shattuck 0.19 3.12 0.19 25.0 

Lipton 0.19 0.19 25.0 100 

:U~on 0.19 6.25 0.78 25.0 

lioylan 0.19 0.19 100 1.56 

Cummings 0.39 0.78 0.19 0.78 

Carr 0.39 0 .19 3.12 100 

Richardson 0 .39 0 .78 0.78 100 

Brewer :I 0.19 0 .19 0.19 100 

Murphy 1.56 5 0 .0 3.12 100 -
l?itzel 3.1.2 0 .39 0.39 1od#i -
Brewer II 12.5 1 00## 3.12 100## -
Taylor 12 . 5 1 .56 6.25 50.0 

Cain 0.19 0 .19 0.19 1ocil# 

7031 0.19 0 .78 6 .25 100H 

Miller #40 0.39 0 .19 6.25 50.0 

7013 0 .39 0 .39 0.19 100## 

# 'rhose values which are 5 0 mcg./ml or greater in the 
tube studies are underl i ned. 

## Resiste_nt to 100 mcg./ml . 
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T.ABLJ!: V--continued 

J3acit- Strepto - Chloram- Aureo- Terr.a- Tetra-
racin mycin phenicol. mycin mycin eye line 

1.56 19.2.#11 12.5 100 l.QQ 1 00 

6.25 ]:_9.Q. 25.0 -- 100 50 -
3 .12 100## 12.0 50.0 l.QQ 100 

6.25 ~ 6.25 6.25 12.5 25 .o 

0.39 3.12 1.56 6.25 3.12 3.12 

3.12 100#11 12.0 §.9_& 1QQ 100 

6.25 !.Q.Q · 6.25 !..Q.Q 19.Q 100 

3.12 100 1Q.Q 50.0 100 !.Q.Q -
12.5 100 ~ 100#11 100## 1ocft# 

3.12 1oc/i# 6.25 50.0 1oc:/H 1oclif. -
3.12 1oo## 5 0 .0 1odfll- 100#1 ~ -
3.1.2 100#11 1 odi'li 1od#i 10JHI 100#/f -
3.12 1oo#fl. 1 2 .5 1.9.Q 1.ocl# ~ -
1.56 100## 3 .12 50.0 1.2.Q l.QQ 

6.25 100# 6 .25 50.0 50.0 25.0 -
3.12 10<:iNI 3 .12 25.0 .2ShQ 25.0 
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TABLE V--continued 

Alba- Erythrc- Neo- Peni-
Name mycin mycin mycin cillin 

Lee 0.78 lQQ 0.19 3.12 

'i'ruat 0.78 1odJI/: 1.56 1oo## 

6987 0.78 1.56 6.25 1ooll# -
7020 0.78 12.5 3.12 100## 

7035 0.78 0.78 6.25 1ocl# -
Res . Staph 1.56 0.19 0.19 1ooff -
oz 1.56 1odi# 25 .o 1oo## - -
Channel 1.56 3.12 0.39 1ocil# 

7025 0.19 1 . 56 3.12 100#/i -
Have at 1.56 0 .19 0.78 1odl# -
AJ 1.56 1oo## 12.5 1or:/I# -
Shipman 6 . 25 100## 0.19 100## 

BP 6.25 50.0 0.19 1oc/l# 

Collar 25.0 1 .56 25.0 6.25 
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TABLE V--continued 

Bae it- Strepto - Chloram- Aureo - Terra- Tetra-
racin mycin phenicol Iey"C in mycin eye line 

0.19 100## 3.12 25.0 1Q.Q 1.QQ 

1.56 1oo## 6.25 50.0 100 !.Q..Q. -
12.5 100## 12.5 12.5 12.5 25.0 

6.25 1odl# 6.25 25.0 100# 50.0 

3.12 100## 6.25 1.ooH 100H 1odl# 

3.12 100## 100 50.0 ~ 50.0 -
100## 1odH 1odl# 100H 1ooff ioc/#J -

6.25 100H 3 .12 50.0 100 1ooli# 

1oo## 1odH 
.IC 

25.0 3 .12 50.0 100 

3.12 1.56 lOOff 25.0 1..QQ 50.0 -
25 .0 100## 100 

Ji~ N, 

l0off 1odii# 1od#I-

3.12 100## 12.5 .lQ_Q 50.0 12.5 -
12.5 100## 100#11 100# 1oc/H 1ocl# 

6.25 100#11 6 .25 50.0 100 100 

4'7 
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Al?PElID IX II 

.lliSTRUCTIOUS FCR PREPARATION OF ALBAMYCIN 
DRY SE.:NSITIVITY DISCS 



AP?E11DIX II 

INSTRUCTIONS FOR PRE?ARA'f ION OF ALBAllYCIN 
!RY SENSITIVITY DISCS 

A . Materials and E quipment. 1 

Capillary pipette , 13- 696 (Pipette automatic capil
la~r designed by Dr . Davis, Eli Lilly) 0 . 92 ml per 
deli very . 

Three hundre d fifty to four hundred Filter paper 
discs (Fischer Scientific Co . 9 - 897 Filter paper 
disc for the assay of fenicillin and other a.nti 
biot~cs) 1/2 inch in diameter. 

Four 50 ml beakers. 

Four calibrated 1 ml pipettes . 

Two calibrated 10 ml pi_pettea. 

Crystalline Albamyc in 250 mg . with 5 ml accompany
ing diluent . 

Two pair smal l thumb force pa (1 pr . sufficient). 

One 5 ml Lue r lock syringe with long needle 
( 19- 20 gauge ) . 

Two to t hree cotton or g auze swabs moistened with 
70% alcohol. 

Eight to t en 4-inc h square wire meshes with four 
corners of e ach bent down to make a platform from 
each mesh . 

Three or fou r smal l storage bottles. 

Two large cal cium chloride des i ccators (these do 
not have to be ste r ile) . 

~All equi fment and materials must be sterile and 
all glassware mus t be washed and free of chemically ac 
tive substances. 
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Sixty ml 0.1 M phosphate buffer solution, pK 7.8. 
The solution is mixed in the follov1ing manner: 
Add 5.1 ml of M/15 KH2F0 4 with 54.9 ml of M/15 
Na~o4 • pH should be checked electrically. 

B . Instructions Pr ope r. 

1. Under steri le conditions inject the albamycin 
diluent (entir e quantity) into the ampule. 

2. Shake the a mpule well until all crystals are 
dissolved and then withdraw entire contents with 
the syringe and place them in a sterile 50 ml 
beaker. This solution is called A with a concen-
tration o,f 50 mg ./ml . -

3. Take 0.1 ml of solution A and add to this in a 
second sterile 50 ml beaker-9.9 ml of the phos 
phate buffer s olution. The resulting solution 
is called R. Concentration is 500 mcg./ml. 

4. In a third sterile 50 ml beaker place 29.7 ml 
of the phosphate buffer and 0.3 ml of R~ This 
will give 30 ml of solution D , concentration of 
50 mcg./ml, which when delivered from the capil
lary pipette (0.92 ml/delivery) will place 4.6 
me g • Alb amyc in on e ac h disc • 

5. One by one lay out the wire meshes, the main 
parts of which wil l be elevated by the bent cor
ners, and place on them with sterile forceps 
30-40 disc a. 

6. Now with a capillary pipette apply one drop to 
each disc, and then place the mesh in the desicca
tor. It is not harmful to place the wire meshes 
one on top of the other so long as sterile tech
nique is pre s erved. 

7. Leave the discs in the desiccator for 48-72 
hours. Place the discs in sterile storage bot
tles. This method will yield 350-400 discs. 
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APPENDL1: III 

'.rHE BIOASSAY OF THE.; ALBAMYCIN 
. DRY SillNSI TIVITY DISC 



l?PENDIX III 

Tl:lE BI0ASSAY OF THE ALBAMYCllf 
DRY SENSITIVITY DISC 

The disc prepar ed and dried as indicated is 

placed in 2.0 ml of BHI broth for one hour. One ml is 

then withdrawn with a p ipette and serial dilutions are 

made with the test organism Strep 8668. The control in

dicated inhibition of growth at O .39 mcg./ml. Inhibi

tion with the broth from which the disc agent had dif

fused occurred in the 1:4 dilution. Since the dilu

tion was 1:4 and the original sample was immersed in 

2 .0 ml of broth, the final antibiotic quantity was ar

rived at by multiplying 4 x 2 x 0.39, which comes to 

3 .12 mcg./disc. his pr ocedure was repeated twelve 

times and the res ults were approxima~tely the same. 

Similar results were obtained from cuttin g the d isc up 

with scissors and imm.e r s in g the fragments in the broth . 
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