
In 5 cases, the addition o i  epinephrine to samples o i  blood re- 
niuvetl beiore injection Xvas \\ ithout effect. 

S U J I I I I Z O ~ ~ .  Injections of epinephrine I\ ere iound to produce 
the iollowing reactions in patients ivith and without diseases of the 
blood-iorming tissues, irom jvhoni samples o i  capillary or venous 
blood were ivithtlranm: 1. Tenderness over the spleen and long 
bones occurred in some oi the patients \vho had diseases of the 
1:lood-forming tissues. 2. There ivas an increase in the erythrocyte 
and leukocyte counts regardless o i  whether or not the spleen u a s  
present. 3.  T h e  lymphocytes ivere the first blood-cells to increase in 
numbers iollo~ving injection. 1. Immature cell-forms did not ap- 
pear in numbers sufficient to indicate stimulation of the Iione-mar- 
row. 6. The mean cor- 
puscular volume varied too greatly to be of significance. ( The cal- 
culation o i  the mean corpuscc"Iar volume is at best only an approxi- 
mation.) 7. The fragility oi erythrocytes was not altered. S. \.\-hen 
atldetl in ~ i t v o  to n-hole l,lnotl, epinephrine did not produce signifi- 
cant changes. The results of these experiments are compatible with 
the hypothesis that the Ieukocytosis iollo~ving injection o i  epine- 
phrine is clue to limmo-concentration. 

5. The heniatocrit values were increased. 
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Local Irritation froin Sodiuiii Bisulfite as Preservative in 
Epinephrine Solutions.* 

large number of the epinephrine preparations on the market 
contain sodium hisulfite in  a concentration of about 0.1%, to pre- 
vent the oxidation of the alkaloid. *As far as we can determine, no 
studies have been made on the possible irritant properties o i  sodium 
bisulfite, so that its suitability for a therapeutic product does not 
seem to have been adeq~iately established. W e  have, thereiore, 
tested the material, to see n-hether irritant phenomena could be 
produced by this chemical. either in pure solution, or in the media 
in which it is used clinically in local anesthesia. 

___ 
* Siqy~ii trcl, it1 part, h7 pr:cl:ts froin the California State Dental Association 

and tlir R I Y K ~ I  cli C'ommission of the American Dental Assoeiation. 



A test for possihle irritation oi mucous membranes \I as made by 
instilling 3 times a few drops oi  the bisulfite .;elution in the conjunc- 
tival sacs of rabbits. -4 0.5% concentration in saline solution 
caused imnietliate reddening and chemosis with profuse lacrimation ; 
0.1 % concentration produced the same changes to a lesser degree, 
1%-liile a 0.02% concentration produced only moderate hyperemia. 
Since 0.1 % is the concentration o i  bihdfite usually present in epine- 
phrine solutions, there is a definite possibility that it 11-oultl cause 
local irritation of mucoiis surfaces in  the conjunctiva. and possilAy 
other areas as well. 

Irritation in subcutaneous areas niay lie tested ior hy  mean- of 
the colloidal dyes.' For such a test, 0.5 cc. of each bisulfite solution 
in Table I, together with controls of saline and procaine-epinel)liriiie 
solutions, were injected subcutaneously in the previously shaved 
aixlominal skin of a rabbit. Then 10 nig. per kg. of trypan Mue 
(!issolved in 6% dextrose solution was injected intravenously. The 
colloidal particles of trypan blue are too large to pass through the 
elitlothelium of normal blood vessels. However, in an irritated or 
damaged skin-area, the large dye molecules cannot he held liack by 
the endothelium and so escape into the tissues, thus causing locally a 
deep blue stain which sharply marks out the area of increased vas- 
cular permeability. According to this test, irritation n-as absent 
after the control solutions and those containing 0.004% bisulfite or 
less. The stronger solutions caused definite vascular damage in 

- -~ ___-_ - - ~ ~ -  -__ - __ 
1 Kaliler, H., and DeEds, F., 6. d 1 1 1 .  Ch€?l?.  SOC.,  1931, 53. 2998; DrEd., F., 

t W e  arr indebted t o  Mr. C'. W. Eddy for  in:iking the pH mcscurrnients. 
3 Tainter, 31. L.. and Hanzlik, P. .T., .T. Pknrni. E.rp. T k f m p . ,  1994, 24. 179; 

S C I C ~ I C C ,  1933, i8, 557. 

Spngnol, 0.. , l r d ( .  E r p .  Pfitk. PhfiI.w., 1928, 137. 250. 



the injecteci are;ti as sho\\.n 1))- tile alqmrance o i  a tleel) 1)lue color 
lo ca 11 J- . 

X final test oi  1)ussilie local toxicity from the bisulfite \vas niatle 
by injecting the solutions in TaMe I 110th intracutaneously and sub- 
cutaneously in  the skin of the forearnis of all 3 authors, using 
aseptic technic. For the intracutaiieous injections, 0.0.; cc. was 
used anti ic 11- the s;cbcutaneous. 0.1 cc. 1 he sul)cutaneous injections 
oi  the 1)isulfite in saline solution caused intense hyperemia at time 
oi  injection. ioIk~\iul  I.)!- some induration. Over 3s hours were 
required fo r  the skin areas to return completely to normal. The 
intensity oi the effects \vas l)rol)oi-tional to the concentration oi the 
bisulfite. and \\-as tlefinite e\-en \\it11 the lowest concentration used. 
The intracutaiiec B U S  injection.: u i  the saline-lkulfite solutions \yere 
painful anti causetl Ii!-l)ercniia last in? over 2 hours with concentra- 
tion? o f  the 1:isulfite o i  O.tI.?Yi, or higher, Imt \\-ere pain1e.s and 
I~lanciictl \\-hen tlie bisulfite \\.:is (Iissolvetl in the procaine-epinephrine 
solution. The  Ixesence of  el)incl)hrine stopped the flo\\- of 1)lood 
throii=Ii the injrctetl ;tre;i, s‘o that  sixns of inflanimation (lid not lie- 
conic \-isil)lc, ci-ct: though ti.:sne tlaiuage may have occurt-etl. There 
\vai 110 necrosis or slouxhing in aiiy of the skin-areas, although 
sonic tli+coloration 1)ersistetl for several days. The factor of indi- 
vidual sensitivity \\-as present, since the reactions were not ec1ually 
g-reat in  all 3 1)ersons. 

\\-hen a intielit is given ;in injection of a 1 :lo00 epinephrine 
solution containing sodiuni IisuIfite. as preservative. tlie tissues 
may I:e esl)o.:etl locally to 0.1 7. concentration of the 1)isulfite. IVhen 
the c;:it1ephriiic solution is atltietl t o  procaine. a cominon practice in 
iliaking local anesthetic solutions. the resulting bisulfite concentra- 
tion ma!- fall between 0.001%. if the end concentration of epine- 
phrine is 1 :100,000, and 0.00770, with epinephrine concentrations 
of 1:16.000. as are sometimes used. The results obtained by us 
she\\- that such concentrations of sodium bisulfite are not entirely 
innocuous, Imt may produce demonstrable, though variable, injury 
to the tissues at  the site of application. The reason that irritation 
has not k e n  recognized heretofore is that the strong vasoconstriction 
of epinephrine obscures or inhihits the inflammatory reddening and 
s \~e l l i ng .~  although it cannot prevent damage to the cells. There is 
a definite possibility, therefore, that the local inflammatory reactions 
commonly seen, after epinephrine vasoconstriction has passed off, 
may 1x due. at least in part, to the irritant effects of Iiisulfite. This 

M. I,., ant1 Reiciiert. F. I,., i lrch.  P ~ i t h . ,  1928, 6, 872. 

r. 

. - - ~______. ~~ 

:I Tainter, hI. I,., .7. Phnrm. E.i-71. Thrrap., 1935, 27, 201; 33, 129;  Tninter, 



being the case, search should lie made for substitute anti-oxidants 
n-hich would be free from the com1)aratively mhor ,  but nevertheless 
definite. disadvantages of sodium bisulfite. 
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Experimental Inoculations of Trichomonads from Man into the 
Prostate Gland of Rats. 

'I he pirpose of these experiments \ \as  to determine the duration 
o i experimental infections \\it11 the 3 human trichomonads in the 
prc )state gland of the rat. orkers 
Tri i l ion?olm ~vg i i in l i s  may occasionally Ije a causative agent of 
ch roil i c prostatitis. 

.Aithotigli the incidence of trichomonad infection in the vagina 
oi nomen is fairly high (10-69.9%),' positive reports of T.  
~ ~ : / i l r n l i s  i n  the prostate o f  men have been rare. Stuhler' found 16 
positii-e cases out of a total of 32.000 prostate secretions ; Riba and 
Pe r ry  reported 2 cases. Nitschke' examined the urine and prostate 
fluid of 30 men suffering from non-specific urethritis and found 5 
n i them positive for T~icliouioizns zwginalis. JVorking in conjunc- 
ticm \\it11 Drs. A. 11. Meads ant1 T. I. Buckley of Oakland, Califor- 
nia. \I e liave been alAe to demonstrate one positive case of T.  zrngin- 
d i s  out of a total of 100 patients examined. In all cases the ex- 
pre3sed proitatic fluids were cultured in L.E.E. medium and were 
examined after each 2 to 4 transplants before Ixing discarded as 
negative. This one positive case tvas a single man, age about 45 
years. having a past history of gonococcal infection 15 years prior 
to this examination. There was no urethral discharge present, the 
gland was normal in size and quite tender on massage. Microscopic 
examination of the expressed prostatic fluid showed approximately 
5 %  pus cells and numerous flagellates. 

The combined effect of bacteria and protozoa probably accounts 
1 Bland, P. B., Goldstein, L., and Wenricli, D. H., J. A .  M .  8.. 1931, 96, 157. 
2 Stuliler, L. G., Proc. Staff Xeeting ,Mayo Clinic, 1933, 8, 221. 

4 Ktschke,  P. H.. c7. A .  M .  A. ,  1936, 107, 12. 

According to certain recent 
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Ribn, L., and Perry E., J .  Urol., 1939, 22, 563. 


