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in the infant be greater than 
OV2’ and less than ’’ can 

tioned, to estimate radiostrontium levels in 
young infants from knowledge of their diet or 
of the mother’s diet during breast-feeding. 
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Effect of Dilantin Sodium on Growth of Human Fibroblast-Like Cell 
Cultures.* (25778) 

WILLIAM G. SHAFEK (Il’ith technical assistance of Betty L. illalone) 
Ilzdiana University Schools of Dentiytry and X ~ d i h ~ ,  Depts .  of Oral Pathology and Pathology, 

Indiana po l i s  

Fibrous hyperplasia of the gingiva occur- 
ring as an  untoward reaction following sys- 
temic administration of sodium dip henyl hy- 
dantoinate (Dilantin Sodium) in treatment of 
epilepsy is a well recognized clinical phenome- 
non. Microscopic examination of this hyper- 
plastic tissue characteristically shows in- 
creased fibroblastic activity with pronounced 
formation of new collagen fibers. Shapiro( 1 ) 
has reported that administration of Dilantin 
to non-epileptic patients increased rate of 
healing od experimentally induced gingival 
wounds through increased colnnective tissue 
activity as well as accelerated epithelializa- 
tion. In  support of this clinical finding. 
Shafer e t  aZ.(2) noted that administration of 
+ T h i s a s  -supported by research 
grant from Nat. Inst. of Dental Research, U.S.P.H.S. 

_____- 

Dilantin Sodium to rats produced a dramatic 
increase in tensile strength of healing skin 
wounds. They suggested that this was prob- 
ably a function of increased collagenization, 
the same reaction which occurs in the gingival 
hyperplasia of patients receiving this drug. In  
an attempt to learn more of the mechanism 
for both the gingival hyperplasia and the ap- 
parent stimulation of wound healing, a study 
has been carried out testing the effect of Di- 
lantin Sodium on rate of growth of human 
fibroblast-like cells in cell culture. 

Matericrls and methods.  The strain of fibrol- 
blast-like cells (designated as E.D.) used in 
these studies was originally isolated from adult 
human gingiva by Dr. Donald E. Flieder, St. 
Louis Univ. School of Dentistry and was cour- 
teously supplied by him. At the time of ini- 
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TABLE I. Effect of Various Coiicriitrations of Dilaiitiri Sodium on Fibroblast-Like Cell 
Growth. 

Mean cell count 
(per 1111 of niediuiii j X 105 

l i i i t ia l  5 days 

Control (with SaOH adciecl equivalent to  t h a t  in 1.02 2.78 

Control with NaCl (NaOH adtlecl + equivalciit S s C l  1.00 2.95 
experimental tab es) 

t o  supply Sa+ present f Porn 200 pg llilantin Sodium) 
Dilantin ( 20 pg/ml of ini t ia l  solution) 1.02 3.93 

” (10,000 ) 1.01 Idel?& 

f f  ( 200 I d e m  1 1 .OO 5.90 
” ( 1000 1 1.03 All cells dead 1 9  

1 )  

tial studies in our laboratolry, this strain of 
cells was in its 17th transfer and was grown 
on a nutrient medium consisting of: 301% calf 
serum, 970 Earle’s balanced salt solution 
(BSS) ( lox conc.), 1270 Eagle’s basal me- 
dium (BM) (3) and triple distilled water with 
100 units of penicillin, 200 pg of streptomycin 
and 50 units of Mycostatin (Squibb) per ml 
of medium. The resulting medium was ad- 
justed to pH 7.0 with sodium bicarbonate. In 
the repetitive studies (I-VIIJ, (Table IJ)  ac- 
tively growing cultures of filoroblast-like cells 
mere trypsinized (0.25% trypsin) for 15 min- 
utes a t  37”C, centrifuged at  low speed for 20 
minutes, washed in single strength Earle’s BSS 
and centrifuged once more. The cells were 
then resuspended in the nutrient medium and 
divided into 2 bottles of 80 ml each. To one 
bottle was added 2 ml of Dilantin Sodium 
(200 pg per ml of solution) dissolved with 
sodium hydroxide (0.2 ml of a 1% solution 
per 100 ml) while to the other batch was 
added 2 ml olnly of sodium hydroxide of the 
same concentration. The suitable concentra- 
tion of Dilantin Sodium was determined by a 
pilot study with results as shown in Table I. 
In  all studies in Table I1 except I and 11, 
the cells were exposed to the drug for 20 min- 
utes a t  room temperature (22-23OC) centri- 
fuged, washed and resuspended in fresh me- 
dium containing Dilantin Sodium befolre dis- 
pensing into the culture tubes. In studies I 
and 11, this step of prior exposure to the drug 
was omitted. In  study VII, concentration of 
the calf serum was lowered to 20% and 
Eagle’s BM to 6% in an attempt to decrease 
growth rate of the cells and thereby permit 
possible magnification of the Dilantin effect. 

After obtaining viable cell counts of control 
and experimental suspensions and adjusting 
initial pR in both suspensions tot pH 7.01, 4 
ml polrtions of each of the control and experi- 
mental suspensions were dispensed into a 
series of tissue culture tubes and the tubes in- 
cubated a t  37°C in a stationary position. At 
the various periolds indicated in the tables, cell 
contents of 4 tubes picked a t  random from 
each group were suspended by addition of 4 
ml of 0.25% trypsin to each and viable cells 
counted in a hemocytometer after staining 
with trypan blue (0.5%). Each value ex- 
pressed in Tables I1 and I11 is the average 
count on 4 tubes with occasional exceptions. 
The effect of Dilantin Sodium was also1 tested 
on the growth of HeLa cells by an identical 
procedure, except that the cells were grown 
in 63% mixture 199, 25% lactalbumin hy- 
drolysate ( 5 % ) ,  10% calf serum, and 2% so- 
dium bicarbonate (2.8% solution) plus the 
usual concentration of antibiotics. In  addi- 
tion, the effect of Dilantin Sodium was tested 
on growth rate of cells isolated from a fibrol- 
sarcoma induced in a rat and courteously sup- 
plied by Dr. David IF. Mitchell, Indiana Univ. 
At time of testing with Dilantin Sodium, the 
tumor was in its 17th transfer. Growth me- 
dium consisted of 5% calf serum, 7.5% 
Eagle’s basal medium (3 X ) , 101% lactalbu- 
min hydrolysate ( 5% ) , 5% whole egg ultra- 
filtrate+ and antibiotics. 

Results. These studies (Table 11) indicate 
that Dilantin Sodium produces a remarkable 
in nitro stimulus to growth of the fibroblast- 
like cell under investigation. After a periold 

t Microbiological ASSOC., Washington, D.C. 
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of only one day, the treated cell cultures in- 
variably showed increased growth in compari- 
son with control cultures, as determined by 
cell counts. In nearly all series, the effect on 
growth reached its maximum after 4 or 5 
days of incubation, and in most cases, inter- 
estingly, this difference was reduced by the 
7th day. Some series exhibited nearly a 2-fold 
increase in the cell count a t  the 4 to 5 day 
incubation period. These increases are sta- 
tistically significant a t  levels shown in the 
table. 

Investigation of HeLa cells revealed a simi- 
lar but less remarkable increase in cell popu- 
lation induced by Dilantin Sodium (Table 
111). The fibrolblasts isolated frolm the fibro- 
sarcoma evidenced no reaction to the Dilan- 
tin Sodium; in fact, growth was retarded for 
several days. 

The explanation for this apparent in vitro 
stimulation of fibroblast-like cells is not 

known. I t  is apparently caused by the di- 
phenylhydantoin structure (or some meta- 
bolic product) rather than to the additional 
sodium ions present because addition of gram- 
equivalent amounts of sodium did not signifi- 
cantly stimulate growth. 

Sumnzavy. Addition of sodium diphenyl- 
hydantoinate (Dilantin Sodium) to tissue 
culture of human fibroblast-like cells resulted 
in stimulation sf their proliferatioa. A simi- 
lar but more limited stimulation to prolifera- 
tion occurred with HeLa cells but there was 
no detectable effect on cells isollated from rat 
fibrosarcoma. 
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Gas-Liquid Chromatography of Methyl Esters of Fatty Acid from Human 
and Chicken Brain Lipids.* (25779) 

PATRICIA V. JOHNSTON AND F. A. KUMMERQW 
Dept .  of Food Technology, University of Illinois, Urbanu 

Purification of individual lipid fractions fol- 
lowed by analysis cjf component fatty acids 
involves laborious procedures while constitu- 
ent highly unsaturated acids may suffer oxi- 
dative degradation( 1-5) .  It appears bene- 
ficial if fatty acid composition patterns of to- 
tal brain lipids could be surveyed simply and 
rapidly by gas chromatography before more 
detailed analyses were attempted. In  the 
present study analyses for a number of nor- 
mal saturated, unsaturated and a hydroxy 
fatty acids from samples of human and 
chicken brain lipids are described. 

Methods. Preparation of fa t ty  acids fronz 
brain lipid. Samples of human cerebrum ob- 
tained on autopsy+ and pooled whole chicken 

* This study supported by grant from Armour and 

t Male aged 65, cause of death cerebral hemorrhage. 
Co. and Illinois Heart Assn. 

Involved area of brain was not used for analysis. 

brains were extracted with 2 : 1 chloroform- 
methanol solutioln according to procedure of 
Folch et al. (6) .  The lipid-containing solution 
was concentrated by evaporation of solvent 
under vacuum. The concentrate was poured 
into 4 times its volume of ice cold acetone 
containing 1 ml of 5% MgC12 in 94% etha- 
nol/lOO ml of acetone( 7).  The precipitated li- 
pid was then filtered off under N2) washed sev- 
eral times with acetone-magnesium chloride 
solution, dried under vacuum, and weighed. 
This precipitation procedure removes acetone- 
scluble cholesterol which, with certain excep- 
tions, occurs in brain as free sterol only. Lipid 
thus obtained had a negative reaction to Lieb- 
errnann-Burchard test folr p-01 sterols. Dried 
lipid was subjected to methanolysis by re- 
fluxing 24 hours with super-dry half-satu- 
rated methanolic HCl. Methyl esters were 
removed from the solution by 4 extractions 
with diethyl ether. The combined ether ex- 


