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tive cultures are detected and the reduction 
of bacteriological manipulation and material, 
plus the increased safety to the technician, 
compensate for the trouble taken in the prep- 
aration of the double medium. Furthermore, 
the technician in charge of identification of 
the organism receives only positive cultures 
and need not be warned about careless handling 
of the material. The possibilities of accidental 
infection are thereby reduced. The increase 
in the proportionate amounts of agar in the 
solid medium is necessary in order to prevent 
the deterioration of the agar layer. The 
rather high citrate content is intended not only 
to prevent clotting of the blood but also to 
reduce the phagocytic activity of polymorpho- 

nuclear leucocytes to a minimum. It is 
thought that the ease with which the Brucella 
colonies appear on the agar layer is due at 
least in part to the absence of plasma, thus 
reducing the bactericidal effect. 

The 100 cc bottles have been found suitable 
for inoculation with 100 ml of blood. How- 
ever, 2 0 0  or even 500 ml bottles may be used 
if one desires to culture larger amounts of 
blood. 

Summary. A double medium for blood cul- 
tivation in brucellosis is described. The 
method saves time and material by avoiding 
transfers and affords increased safety against 
accidental infection to the personnel. 
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Hematologic Effects of Pteroylglutamic Acid (Folk Acid) in Man." 

GRACE A. GOLDSMITH. (Introduced by John H. Musser.) 
From the  Department  o f  Medicine, Tulane Universi ty  School of M e d i c h e ,  New Orleans, La. 

Pteroylglutamic acid, commonly known as 
folic acid or L. casei factor, has been shown 
by several groups of investigators to be an 
effective hematopoietic substance in human 
macrocytic anemia.lf2t3 Since 1945 when syn- 
thetic pteroylglutamic acid became available, 
23 patients with macrocytic anemia have been 
treated with this material in our clinic. The 
findings obtained in 15 patients during the 
first few months of therapy have been re- 
ported.4T9*g Five patients have now been fol- 

* This research was supported by grants from 
the Nutrition Foundation, Inc., and the United 
States Public Health Service. Pteroylglutamic 
acid was furnished through the courtesy of Lederle 
Laboratories. 
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lowed for approximately one year and 2 addi- 
tional patients for over 6 months. In  each 
instance, the clinical and hematological im- 
provement which followed the administration 
of pteroylglutamic acid has been maintained. 

Seventeen of the 23 patients studied were 
benefited by therapy. Hematologic findings 
at  the initial and most recent visits to the 
clinic, and the amount and method of admin- 
istration of pteroylglutamic acid are given in 
Table I. In all patients with pernicious 
anemia and nutritional macrocytic anemia 
there was a marked increase in the erythro- 
cyte count, in hemoglobin and in the volume 
of packed red blood cells. In patients with 
sprue the blood picture was affected in only 3 
of 5 cases. However, each patient improved 
in other respects including relief of glossitis 
and diarrhea, gain in weight, better absorp- 
tion of nutrients from the intestinal tract as 
indicated by the glucose tolerance test, and 
diminution in steatorrhea. In  one patient 
with cirrhosis of the liver there was a slight 
increase in the blood count after pteroyl- 
glutamic acid was administered while in 5 
patients with macrocytic anemia of varied 



116 HEMATOLOGIC I<FI'ECT O F  ~'TEROYLGLUTA?dIC ,\CID 

TAP,IJ3 I. 
I.:f:'cJct of I'teroylglutaiiiic ;IcicI o i l  t tic> I<lootl I'icturc i n  Macrocytic Anemia. 

J 1 t ~ i i i : i I  ologic. f i n ( 1 i i i p  

7 ,---- - 
l i i i  t ia 1 J.'i i i ; i  I Pteroylglutamic acid therapy 

S C S  -l T > SO. 111Ollths ,-- 7 

Race HBC IIb H c t  XBC l l b  I i c t  obse~vat ion  mg/day Time Route 

I .7 

1 .; 

., - 

. ) . . I  

1.11 
1 .-I 
2.1 
1.Z 

1.b 

2.3 

.) ., -..> 

2.3 

3..i 

3.6 
2.1 
3.0 
3.4 
3.9 

6.2 

4.9 

l(l.*> 

3 .:; 
t i . 0  

3.2 
4.2 

( j . 0  

7.1) 

9..j 

8.4 

1 l..? 

11.3 
7.3 

10.0 
10.9 
10.7 

4.11 l:;.it 44 1 2  

4.1 

4.0 

4.4 

3.; 

3.9 
4.0 
3.4 
3.8 
4.4 

13.!) 44 11 

7 I..? 40 8 

1 l.!I 3!) 2.5 
12..i 3!) 3 
11.0 37 1 
11.3 38 1 
12.6 41 1 

15 t 
15 
5 

13 
0 

120 
30 

5 

10 
10 

3 

3 

15: 
15 
30 

15: 
30 
5 

3-15 t 
30 

5 
40 0 

100: 
5 

50 
20-40$ 

30 
5 

207 
10  
20 

3 

21D 
7M 
3M 

21D 
GM 
5M 
5D 

14D 
6M 
234 
3M 
3.5M 
2M 

21D 
3M 
1M 
6M 

21D 
2M 
6M 
5M 
3M 
5M 
2M 
7D 
5M 

21D 
2M 
2M 
3M 
1M 
1M 

14D 

131 
0 
0 

I M  

0 
0 
0 
0 
0 
0 
0 
0 

I M  
0 
0 
0 

I M  
0 
0 
0 
0 
0 

I M  
0 
0 

0 
I M  
0 
0 

I M  
0 

I M  

- 

- 

IM-Intramusculnr administration ; O-Oral :idministrntion ; D-Days ; IM-Months; Hct-Hemato- 
crit-volume of packed crytlirocytes TO. 

* Celiac disease. 
t Tlrcrnpy iniermittcnt. 
: Thrr :~py omitted for  1-2 inontlis n f tc r  11114 

3 This dosage administered 3 timcs w x l k l y .  
5 This dosage administered w e r y  4 days. 

iotl of treatment. 

etiology there was no appreciable change (?  
had aplastic anemia, one each, anemia a w -  
ciated with regional ileitis and mysclema am1 
one anemia of unknown origin). 

The hematologic effects of pteroylglutamic 
acid closely resembled those obtained with 
liver extract. Within 2 to 6 days after therapy 
was instituted the percentage of reticulocytes 
in the peripheral blood increased. a maximum 
rise being attained in 5 to 14 days. \\'hen 
pteroylglutamic acid was given orally the 
increase in reticulocytes was similar to that 

which is usually observed when optimal 
amounts of liver extract are administered ; 
when given parenterally the increase in reticu- 
locytes was usually less than this (Fig. 1 ) .  
During the first few days of treatment hemo- 
dilution occurred and edema was found on 
physical examination. The erythrocyte count, 
percentage of hemoglobin and the volume of 
packed red blood cells began to rise 7 to 10 
days after therapy was instituted. The 
increase was rapid during the first month and 
then gradual until normal or slightly sub- 
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normal levels were reached. The monthl\- The count has remained below 4.5 inillion in a 
erythrocyte counts for 7 patients whg have majority of the patients in spite of intensive 
been followed for over 6 months are given in treatment. This may indicate a difference 
Table 11. The maximum rise occurred bv the between the effects of pteroylglutamic acid 
third month in most instances and this level and of liver extract. 
has been maintained essentially unchanged. A dose of 5 mg of pteroylglutamic acid daily 
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Nutritional Macrocytic Anemia. 

* Therapy interrnittcnt during first 5 months. 
Amount of pteroylglutamic acid administcred and changes in therapy are indicated by 

numerals as  follows: (0)  no therapy; (1) 5 mg daily: (2)  15 mg daily; (3)  30 mg daily: 
(4) 180 mg daily for 5 days then 30 mp: daily for  2 weeks; (S)  iron added t o  therapy; (6) 40 
m g  three times weekly; ( 7 )  100 mg daily for  1 week then none for  1 month. 
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appeared to be approximately as effective as 
were larger amounts in producing reticulo- 
cytosis and an increase in erythrocyte count. 
The administration of 30 mg daily did not 
cause significant improvement over that seen 
with 15 mg a day (cases 4 -5-6, Table 11). 
However, the only patient (Case 3)  whose 
red cell count reached 5 million was given 
very large amounts of pteroylglutamic acid 
initially. The 7 patients who have been fol- 
lowed for prolonged periods have received 
only 5 mg daily for the past 3 to 6 months. 
During this time the erythrocyte counts have 
remained essentially constant. This dosage 
seemed to be sufficient and may be more than 
the minimal amount needed for maintenance. 

The initial leukocyte count was low (less 
than 3500 per mms) in 6 patients included 
in this study. In  each instance there was a 
return to normal when pteroylglutamic acid 
was administered and the percentage of granu- 
locytes increased. The rise in white cells 
began during the first week of therapy and 
reached a maximum in 1 to 3 weeks. 

The bone marrow was studied in most of 

the patients treated with pteroylglutamic acid 
and showed a rapid return to normal. I n  
pernicious anemia the marrow is hyperplastic, 
megaloblasts being the predominant cell. I n  
one patient in whom serial studies were under- 
taken, megaloblasts had decreased in number 
at  the end of 5 days and were rarely observed 
at  the end of 2 weeks. In  patients with nutri- 
tional macrocytic anemia the marrow was at 
times hyperplastic and at  others hypoplastic. 
The predominant cell was the megaloblast in 
some instances, the normoblast in others. 
Regardless of the findings prior to therapy, 
the bone marrow became normal within 4 to 
6 weeks. 

Conclusion. The administration of  pteroyl- 
glutamic acid was followed by definite im- 
provement in 17  of 23 cases of human macro- 
cytic anemia. The hematologic effects of 
pteroylglutamic acid closely resembled those 
of liver extract but differed in that oral ad- 
ministration was equally or more effective 
than parenteral and that restoration of the 
blood picture to normal was often incomplete. 
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Antibiotic Activity of Certain Molds Against Brucella.* 

From the Department of Nedicine and the Department of Bacteriology and Parasitology, 
The University of Chicago. 

GRACE A. BEAL.~ (Introduced by S. A. Koser.) 

Although a number of mold antibiotics have 
been described,l few reports indicate activity 
against Brucella ~ p p . * * ~  The ineffectiveness 
of penicillin against bacteria of this group was 
early recognized: and this observation has 
received repeated confirmation. Despite the 
demonstration of inhibition of Brucella by 
high concentrations of penicillin,”*6 resistance 
of these organisms is so great that the drug 

* Aided by a grant from Swift and Company. 
t The early part of this study was made at The 

Brucellosis Research Laboratory, Clayton Founda- 
tion, The University of Texas. 

1 Waksman, Selman A., Microbial Antagonism 
and Antibiotic Substances, The Commonwealth 
Fund, 1945. 
2 Kocholat,y, Walter, J .  Bact., 1942, 44, 469. 

has been successfully used in concentrations 
of 2-5 Oxford units per ml for selective isola- 
tion of Brucella from material containing 
other more sensitive bacteria.6 

Experimental. In  a preliminary study 202 
mold cultures,$ including strains of Asper- 
gillus, Penicillium, Absidia, Rhizopus, Mucor, 
Chaetomium, Trichoderma, Sporotrichum, 

3 T’ung, Tsun, P m .  SOC. EXP. BIOL. AND MED., 
1944, 50, 8. 

4Fleming A., Second Int. Congress for  Micro- 
biology, Report of Proceedings, London, 1936, 33. 

SHobby, Gladys L., Science, 1944, 100, 500. 
6 Beal, G., unpublished data. 
$ Cultures were kindly made available by Dr. 

M. B. Morrow, Department of Botany and Bac- 
teriology, The University of Texas. 


