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This reaction in visceral and retroperitoneal 
fat of the rat bears some histologic resem- 
blance to pathologic conditions of human fat 
such as fat necrosis of newborn(2), sclerema 
neonatorum ( 3 ) ,  and traumatic fat necrosis of 
various types(4,5,6). Further studies are 
underway to determine the histochemical 
characteristics of the lesion. 

Appearance of the foreign-body type reac- 
tion in all groups except that fed lard indi- 
cates that the reaction is a response to a rela- 
tive or absolute excess of saturated long chain 
fatty acids. We are testing diets containing 
various proportions of saturated to unsatu- 
rated fatty acid to determine the critical ra- 
tio which produces this reaction. 

Summary. A foreign-body type reaction 
has been observed in fat from rats fed diets 
containing high levels of saturated fat. The 
phenomenon and the dietary conditions under 
which it was produced, are described. 
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Effect of Dilantin Sodiuiii on Tensile Strength of Healing Wounds." (24040) 

Hyperplasia of the oral gingiva is a com- 
mon reaction among epileptics following sys- 
temic administration of sodium diphenylhy- 
dantoinate (Dilantin Sodium). The phe- 
nomenon does not occur in all patients and, in 
those affected? there is a wide range in sever- 
ity of the lesion( 1 , Z ) .  The reason for this 
selective involvement of gingival tissues, other 
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tissues throughout the body apparently being 
unaffected, is unknown nor is the mechanism 
of hyperplasia understood. Tissue reaction is 
liasically a fibrous hyperplasia with formation 
of increased bulk of dense collagen fibers. 
This has suggested to Shapiro that the com- 
pound might favorably influence the healing 
of gingival wounds through enhancing colla- 
genization ( 3 ) .  He reported that administra- 
tion of dilantin to non-epileptic patients in- 
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creased rate of healing of gingival wounds as 
judged histologically by accelerated epitheli- 
alization and increased connective tissue ac- 
tivity. In a related study by Forscher and 
Cecil, rats receiving varying doses of dilantin 
showed a significant decrease in acid-soluble 
phosphorus fraction of tissue from the palate 
in area that had been subjected to a radio- 
frequency current to induce acute inflamma- 
tory response( 4). Of other chemical constitu- 
ents studied, tyrosine, proline, hydroxypro- 
line hexosamine, ribonucleic acid, desoxyribo- 
nucleic acid, inorganic phosphorus and residue 
phosphorus showed no significant differences 
from controls. Attempts have been made to 
produce this hyperplasia experimentally in 
small laboratory animals but these have been 
generally unsuccessful ( 5 , 6 ) .  King has re- 
ported its occurrence in the ferret( 7 ) .  Many 
clinical observations of “dilantin gingival hy- 
perplasia” and the report of Shapiro have in- 
dicated that further studies of the effect of 
this drug on connective tissue were important. 
For this reason, a controlled experimental in- 
vestigation of the effect of dilantin sodium on 
tensile strength of healing wounds has been 
carried out. 

Methods. The present study was divided 
into 3 parts differing basically only in dosage 
and manner of administration of the drug. 
Sixty-day-old male albino rats of Sprague- 
Dawley strain were used, housed in wire bot- 
tom cages and maintained on stock laboratory 
diet and distilled water ad libitum. Series I 
consisted initially of 24 animals equally di- 
vided into control and experimental groups. 
Experimental animals differed from controls 
only in that each animal in former group re- 
ceived 50 mg of dilantin sodium/day by 
stomach tube. Series I1 consisted of 36 ani- 
mals divided equally into control and experi- 
mental groups. In this case the dilantin so- 
dium was administered at 25 mg/day/animal 
by dissolving in a special diluentt and inject- 
ing intramuscularly. Series TI1 was identical 
with Series I1 except that 48 animals were 

t This diluent was furnished through the courtesy 
of Parke, Davis, 8: Co., btroit ,  Mi&. and consisted 
of 40% propylene glycol and 10% alcohol in water 
with sodium hydroxide to adjust to pH 12. 

used and duplicate determinations were re- 
corded. This last series was repeated for con- 
firmation of data. In all series, dilantin so- 
dium was administered for 18 days before 
induction of experimental wound. The wound 
was inflicted after removing hair on abdomen 
by a depilatory with animals under Nembutal 
anesthesia. A longitudinal incision was made 
by scalpel approximately 30 mm long and 6 
mm from midline. The incision was carried 
through the skin and down to the fascia over- 
lying abdominal muscles. The wounds in 
Series I and I1 were not sutured, but in Series 
I11 were closed by 2 interrupted sutures of 
4jO black silk. Duration of wound in Series 
I, from time of incision to sacrifice of animal, 
was 3 days; in Series I1 and 111 4 days. The 
tensile strength of wounds was tested similar 
to the method described by Enzinger and 
Warner(8) and many others and consisted of 
first removing a strip of tissue, approximately 
40 mm long and 10 mm wide, a t  right angles 
to original incision. Only those animals whose 
wounds were healing by primary intention 
were utilized. One end of the tissue strip was 
attached to a small spring clamp while a small 
paper cup was suspended from the other end 
of the tissue strip by another clamp. Bromo- 
form, used because of its relatively high spe- 
cific gravity, was then added to the cup by 
burette until the strip separated at line of 
incision. This endpoint was definite in all 
cases. Values were recorded as ml of bromo- 
form required to cause separation of the 
wound. Histologic studies were also carried 
out on sections taken through the wounds of 
11 animals in control group and 10 animals in 
experimental group of Series 111. Sections 
were prepared in usual manner and a tri- 
chrome stain was applied as well as routine H 
and E. 

Results. Series I group was seriously de- 
pleted by deaths due to accidental aspiration 
of the drug during stomach tubing and by dis- 
carding of those animals whose wounds were 
not healing by primary intention. Only 5 
control and 4 experimental animals remained 
and from these 8 and 7 tensile strength deter- 
minations respectively were completed. 

The data (Table I) indicate a dramatic in- 
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TART,E I. Tcnsilc Strength of Xounds in Control 
and IXlnntin Trcntcil Rats. 

crease in tensile strength of wounds in dilan- 
tin treated rats. The mean value, expressed 
as ml of bromoform is approximately 147% 
greater than that of control animals. While 
the number of animals and of determinations 
in this series is not large! this difference be- 
tween control and experimental groups is sta- 
tistically significant at the > 1c/c level of 
confidence. 

Series I1 contained a larger number of ani- 
mals at beginning of the study and of these. 
9 control animals and 12 in experimental 
group were suitable for use. The data are 
very similar to those in Series T? the same dra- 
matic difference between control and dilantin 
treated rats being found. >lean value in es- 
perimental group was significantly greater 
than the mean in control group at  > 1% 
level and represents an increase of 127F in 
mean tensile strength of experimental wounds. 
Control studies with the diluent alone showed 
that i t  did not increase tensile strength of 
wounds. 

The results of Series IT1 are nearly identical 
with those of Series I and IT. Tn this portion 
of the investigation, 1 5  control and 1 1  experi- 
mental animals remained at  termination of 
study. The mean tensile strength of wounds 
in the experimental group showed a 76% in- 
crease which is significant a t  > 1% level. 

It was not possible to differentiate between 

histologic sections of wounds from control and 
experimental animals. The trichrome stain 
enhanced visualization of the new collagen in 
the healing wounds but there was enough vari- 
ation within each group to preclude using the 
sections as confirmatory evidence for the dif- 
ferences in tensile strength. 

Discussion. Since tensile strength of a heal- 
ing wound parallels and is dependent primar- 
ily upon collagenization of the wound, the 
finding of increased tensile strength of wounds 
in rats given dilantin sodium is consistent 
with the fibrous hyperplasia of the oral gin- 
giva which is of common clinical occurrence. 
Although connective tissue overgrowth clini- 
cally involves only the gingiva, the drug is ob- 
viously not anatomically specific for this site. 
The common appearance of hyperplasia here 
can probably be related to the nearly univer- 
sal occurrence of at least a mild chronic in- 
flammation in tissues surrounding necks of 
teeth although the nature of this relationship 
is speculative. 

Suwzrnnry . Systemic administration of 
dilantin sodium produces a dramatic increase 
in tensile strength of healing wounds in rats. 
This is probably a function of increased col- 
lagenization, the same basic reaction which 
accounts for the undesirable side-reaction of 
gingival hyperplasia in epileptics receiving 
this drug, although the mechanism is un- 
known. 
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