
a highly fluorescent DNA-DAPI complex 
(3). This binding appears to be dependent 
upon nucleotide content, selectively bind- 
ing to adenine-thymine-rich DNA. DAPI 
is highly sensitive and has been used as a 
cytochemical means for detecting myco- 
plasma contamination in tissue culture sys- 
tems (4). 

Three strains of T. equiperdum, the nor- 
mal kinetoplastic strain (ATCC 30019), 
the spontaneously dyskinetoplastic strain 
(ATCC 30023), and an acriflavin-induced 
dyskinetoplastic strain, were used in this 
study. The trypanosomes were grown in al- 
bino mice, and tail blood samples of ex- 
ponentially growing cells were diluted with 
an equal volume of phosphate-saline-glu- 
cose buffer (pH 8) containing DAPI at a 
concentration of 0.1 gg/ml and incubated 
at 37?C for 10 to 20 minutes. A small drop 
of the incubated sample was placed on a 
slide, covered with a cover glass, pressed to 
form a very thin film, and examined by flu- 
orescence microscopy. 

Fluorescence is restricted to the kineto- 
plast and nucleus of the kinetoplastic 
strain of T. equiperdum. The nucleus ap- 
pears as a large blue fluorescent structure 
in approximately the center of the cell; the 
kinetoplast appears either as a small blue 
fluorescent body (Fig. la) or as a pair of 
fluorescent bodies following kinetoplast di- 
vision (Fig. lb). Fluorescence in the 
spontaneously dyskinetoplastic strain of T. 
equiperdum is not limited to the nucleus 
and kinetoplast regions of the cell (Fig. 1, c 
and d). Small fluorescent bodies of varying 
size and intensity occur in the kinetoplast 
region and throughout the cell, generally 
arranged as a row of particles (Fig. lc). 
This ordered distribution of DNA-DAPI 
complexes suggests that the DNA is re- 
stricted from dispersal in the cytoplasm by 
the mitochondrial membrane. The nucleus 
retains the staining characteristics of the 
normal kinetoplastic cells. The acriflavin- 
induced dyskinetoplastic cells are ultra- 
structurally indistinguishable from the 
spontaneously dyskinetoplastic cells and 
show identical staining properties with 
DAPI (Fig. 1, e and f). The evidence 
presented here confirms the interpretation 
that the clumps of electron-dense material 
seen in electron micrographs of dyskineto- 
plastic cells are DNA and supports the hy- 
pothesis of several investigators (1, 5) that 
the failure of the kinetoplast of dyskineto- 
plastic trypanosomes to stain with Giemsa 
and Feulgen stains is due to dispersion of 
the K-DNA throughout the mitochondrion 
rather than a reduction in the total amount 
of K-DNA. 

a highly fluorescent DNA-DAPI complex 
(3). This binding appears to be dependent 
upon nucleotide content, selectively bind- 
ing to adenine-thymine-rich DNA. DAPI 
is highly sensitive and has been used as a 
cytochemical means for detecting myco- 
plasma contamination in tissue culture sys- 
tems (4). 

Three strains of T. equiperdum, the nor- 
mal kinetoplastic strain (ATCC 30019), 
the spontaneously dyskinetoplastic strain 
(ATCC 30023), and an acriflavin-induced 
dyskinetoplastic strain, were used in this 
study. The trypanosomes were grown in al- 
bino mice, and tail blood samples of ex- 
ponentially growing cells were diluted with 
an equal volume of phosphate-saline-glu- 
cose buffer (pH 8) containing DAPI at a 
concentration of 0.1 gg/ml and incubated 
at 37?C for 10 to 20 minutes. A small drop 
of the incubated sample was placed on a 
slide, covered with a cover glass, pressed to 
form a very thin film, and examined by flu- 
orescence microscopy. 

Fluorescence is restricted to the kineto- 
plast and nucleus of the kinetoplastic 
strain of T. equiperdum. The nucleus ap- 
pears as a large blue fluorescent structure 
in approximately the center of the cell; the 
kinetoplast appears either as a small blue 
fluorescent body (Fig. la) or as a pair of 
fluorescent bodies following kinetoplast di- 
vision (Fig. lb). Fluorescence in the 
spontaneously dyskinetoplastic strain of T. 
equiperdum is not limited to the nucleus 
and kinetoplast regions of the cell (Fig. 1, c 
and d). Small fluorescent bodies of varying 
size and intensity occur in the kinetoplast 
region and throughout the cell, generally 
arranged as a row of particles (Fig. lc). 
This ordered distribution of DNA-DAPI 
complexes suggests that the DNA is re- 
stricted from dispersal in the cytoplasm by 
the mitochondrial membrane. The nucleus 
retains the staining characteristics of the 
normal kinetoplastic cells. The acriflavin- 
induced dyskinetoplastic cells are ultra- 
structurally indistinguishable from the 
spontaneously dyskinetoplastic cells and 
show identical staining properties with 
DAPI (Fig. 1, e and f). The evidence 
presented here confirms the interpretation 
that the clumps of electron-dense material 
seen in electron micrographs of dyskineto- 
plastic cells are DNA and supports the hy- 
pothesis of several investigators (1, 5) that 
the failure of the kinetoplast of dyskineto- 
plastic trypanosomes to stain with Giemsa 
and Feulgen stains is due to dispersion of 
the K-DNA throughout the mitochondrion 
rather than a reduction in the total amount 
of K-DNA. 

STEPHEN L. HAJDUK 

Department of Zoology, 
University of Georgia, Athens 30602 
27 FEBRUARY 1976 

STEPHEN L. HAJDUK 

Department of Zoology, 
University of Georgia, Athens 30602 
27 FEBRUARY 1976 

References and Notes 

1. H. C. Renger and D. R. Wolstenholme, J. Cell 
Biol. 50, 533 (1971). 

2. 0. Dann, G. Bergen, E. Demant, G. Volz, Ann. 
Chem. 749, 68(1971). 

3. DAPI is specific for duplex DNA; no fluorescence 
results from addition of DAPI to a solution of 
single-stranded DNA produced by thermal dena- 
turation and quick cooling. Fluorescence develops 
and increases in intensity as reannealing proceeds 
in the solution. 

References and Notes 

1. H. C. Renger and D. R. Wolstenholme, J. Cell 
Biol. 50, 533 (1971). 

2. 0. Dann, G. Bergen, E. Demant, G. Volz, Ann. 
Chem. 749, 68(1971). 

3. DAPI is specific for duplex DNA; no fluorescence 
results from addition of DAPI to a solution of 
single-stranded DNA produced by thermal dena- 
turation and quick cooling. Fluorescence develops 
and increases in intensity as reannealing proceeds 
in the solution. 

Using gas-liquid chromatography 
(GLC) with a nitrogen detector, we have 
measured cocaine plasma concentrations 
in humans who had been given a therapeu- 
tic dosage. To our knowledge, the only pre- 
viously reported determination in humans 
was after a fatal overdosage (1). Measure- 
ment of cocaine concentrations in plasma 
after administration of clinical or street 
dosages had to await the development of 
sensitive and specific analytic methods. 

Cocaine is a nonsynthetic local anesthet- 
ic and a stimulant of the central nervous 
system. In animals it is known to block the 
reuptake of endogenous amines in the sym- 
pathetic nervous system and to potentiate 
the effects of exogenous amines (2). As a 
local anesthetic it has the added advantage 
of causing vasoconstriction and is widely 
used in otolaryngology and in anesthesiol- 
ogy. Socially, cocaine is a major drug of 
abuse that has dramatically increased in 
popularity. It is reported to produce an in- 
tense euphoria 3 to 5 minutes after intra- 
nasal application and thereby has gained 
the reputation of being the "champagne of 
drugs." Freud (3) advocated its use as an 
antidepressant, and Post et al. (4) gave it 
orally (up to 200 mg) and intravenously 
(up to 25 mg) to five depressed patients 
who showed no improvement. Long-term 
administration of cocaine, like amphet- 
amine, is reported to cause a toxic psycho- 
sis in man (5). Despite its long history and 
wide usage, little is known about the sys- 
temic effects of cocaine in man. As the first 
part of an effort to elucidate its pharmacol- 
ogy in man, we measured the plasma con- 
centrations of cocaine in 13 surgical 
patients who were given the drug as a vaso- 
constrictor prior to nasal intubation. 

The subjects were nine patients under- 
going cardiovascular surgery (CV patients) 
(6) and four patients undergoing dental 
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surgery (dental patients) (7), who were in- 
formed about the study and agreed to par- 
ticipate. A 10 percent solution of cocaine 
hydrochloride (1.5 mg per kilogram of 
body weight) was applied topically to the 
nasal mucosa prior to nasal intubation. All 
patients received diazepam (10 mg per 70 
kg of body weight) and morphine sulfate 
(10 mg per 70 kg of body weight) intra- 
muscularly 1 hour before being given gen- 
eral anesthesia. The CV patients were giv- 
en diazepam or sodium pentothal and ei- 
ther succinylcholine or pancuronium bro- 
mide intravenously for muscle relaxation, 
while the dental patients were given sodium 
pentothal and succinylcholine intravenous- 
ly. Both groups received nitrous oxide 
and halothane as maintenance anesthetics. 

In all patients, we obtained 10-ml blood 
samples before application of cocaine, and 
samples were again taken 10, 15, 20, and 60 
minutes after application. We obtained ad- 
ditional blood samples at 3 and 6 minutes 
in eight patients to detect any early peak 
values, which otherwise might have been 
missed. No samples were collected from 
CV patients after they were placed on car- 
diopulmonary bypass since this increased 
the volume of blood in the system and 
would have rendered subsequent plasma 
concentrations invalid. For this reason we 
do not have data on plasma concentrations 
in these patients beyond 3 hours and 40 
minutes after cocaine application. We ob- 
tained samples from dental patients for as 
long as 6 hours after drug application. All 
blood samples were collected in heparin- 
ized glass syringes, and were immediately 
placed in ice and transported to the labora- 
tory where the plasma was separated and 
analyzed with minimal delay (8). 

Plasma concentrations of cocaine were 
determined by a GLC equipped with a ni- 
trogen detector (9). Samples were prepared 
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Cocaine: Plasma Concentrations After 

Intranasal Application in Man 

Abstract. Cocaine (1.5 milligrams per kilogram) was applied to the nasal mucosa of 
human subjects. The cocaine persisted in the plasma for 4 to 6 hours and reached peak 
concentrations of 120 to 474 nanograms per milliliter at 15 to 60 minutes. In that residual 
cocaine was detectable on the nasal mucosafor3 hours, continuous absorption secondary 
to its vasoconstrictive action might explain its persistence in the plasma. 
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Table 1. Time course of cocaine hydrochloride 
concentrations in the plasma of cardiovascular 
patients. The values are expressed as means ? 
standard errors. The numbers in parentheses in- 
dicate the number of patients. 

Time (minm) Cocaine in plasma Tlme (mln) (ng/ml) (ng/ml) 

0 3.7 ? 1.4(9) 
10 182.4 + 37.3 (9) 
15 239.8 + 42.8 (9) 
20 256.5 ? 33.4 (9) 
60 308.4 ? 33.2 (9) 

150 278.0 ? 56.3 (2) 
180 205.8 + 61.2 (4) 
220 132.0 + 36.7 (2) 

by adjusting 2 ml of plasma to pH 9.6 to 
9.8 with carbonate buffer, then extracted 
with 5 ml of a mixture of heptane and iso- 
amyl alcohol (98: 2) containing the propyl 
ester of benzoylecgonine as an internal 
standard (10). Following back extraction 
with 1 ml of 0.1N H2SO4, the sample was 
washed with solvent, alkalinized to pH 9.6 
to 9.8 with a solid mixture of Na2CO3 and 
NaHCO3, and reextracted into a mixture 
of heptane and isoamyl alcohol. The sol- 
vent was evaporated at room temperature 
under nitrogen, and a portion of the resi- 
due was dissolved in methanol and injected 
into a gas chromatograph (11) equipped 
with a nitrogen detector. Standards pre- 
pared by addition of cocaine to samples of 
the subject's plasma at zero time were ana- 
lyzed in an identical manner. The 
coefficient of variation (standard devia- 
tion: mean) of the procedure at a cocaine 
concentration of 100 ng/ml was 3.0 per- 
cent. With this procedure, drug-free 
plasma showed a baseline which prevented 
detection of cocaine concentrations less 
than 2.0 ng/ml. 

Plasma concentrations of cocaine in- 
creased rapidly for 15 to 20 minutes, 
peaked at 15 to 60 minutes, and then de- 
creased gradually over the next 3 to 5 
hours (Tables 1 and 2). Cocaine was mea- 
surable in the blood within 3 minutes and 
for as long as 6 hours after application. 
Maximum plasma concentrations ranged 
from 120 ng/ml to 474 ng/ml calculated as 
the free base. 

The maximum plasma concentrations of 
CV patients were significantly greater than 
the maximum plasma concentrations of 
dental patients (P = .001; Mann-Whitney 
two-sample test). A number of factors 
could explain this difference (12). The CV 

patients were older [52.1 ? 2.9 years, mean 
+ standard error (S.E.)] and heavier 
(76.1 ?4.9 kg) than the dental patients 
(33.2 + 11.4 years, 66.5 ? 2.0 kg). Similar- 
ly, Berkowitz et al. (13) reported that older 

patients had higher plasma concentrations 
after the same dosage of morphine sulfate. 
The CV patients also had abnormal cardio- 

860 

vascular function with lowered cardiac 
output. In fact, four patients were in con- 
gestive heart failure at the time of surgery, 
and three of these four patients had the 
three highest peak plasma concentrations. 
Other investigators (14) reported that 
peak plasma concentrations of lidocaine 
after intravenous administration were 
significantly increased in patients with 
congestive heart failure. This was attri- 
buted to decreased liver perfusion and a 
slower rate of lidocaine metabolism. The 
CV patients also received different drugs 
preoperatively (that is, isosorbide dinitrate 
and digitalis) and during induction of anes- 
thesia. These agents might alter the distri- 
bution, protein binding, or metabolism of 
cocaine. We have evidence from in vitro 
experiments that cocaine is rapidly hydro- 
lyzed in the plasma and that this reaction is 
inhibited by compounds that inhibit 
pseudocholinesterase (15). Any drugs (for 
example, succinylcholine) or chronic clini- 
cal conditions that alter the activity of this 
enzyme might theoretically affect the rate 
of cocaine metabolism. 

Because of its brief and intense psycho- 
logical effects, cocaine is widely believed to 
be an evanescent drug (2). This belief is 
based to some extent on assumed rapid 
metabolism and on the reports of street 
users. Adriani and Campbell (16) using the 
method of Woods et al. (17) reported that 
after topical application of cocaine in ani- 
mals the concentrations in plasma resem- 
bled those seen after rapid intravenous in- 

jections, with peaks occurring within 4 to 6 
minutes and being one-third to one-half 
those obtained after rapid intravenous in- 

jection. However, Woods et al. (17) mea- 
sured cocaine plasma concentrations in 

dogs. They applied cocaine in dosages of 
10 to 15 mg per kilogram of body weight 
by various routes and found peak plasma 
concentrations of 1000 to 4600 ng/ml. 
They detected significant concentrations of 
cocaine in plasma for 10 hours after sub- 
cutaneous administration and suggested 
that this prolonged presence of cocaine 
in plasma might represent a relative 

equilibrium between the absorption of 
cocaine from the subcutaneous depot and 
detoxification mechanisms. Our dosage 
was much less and our peak values were 
all less than the minimum they were able 
to detect. 

Our finding that cocaine persisted in the 

plasma for 4 to 6 hours was unexpected in 
view of the reports by street users and by 
Adriani and Campbell (16) but was con- 
sistent with the reports of Woods et al. 
(17). To ascertain whether this might be 
caused by prolonged absorption, we ob- 
tained swabs (cotton wetted with normal 

saline) of the nasal mucosa from five 

patients 1, 2, and 3 hours after cocaine ap- 

Table 2. Time course of cocaine hydrochloride 
concentrations in the plasma of dental patients. 
The values are expressed as means + standard 
errors. The numbers in parentheses indicate the 
number of patients. 

.Time (min) Cocaine in plasma Time (min) /m 
(ng/ml) 

0 1.8 ? 0.7(4) 
6 46.0 ? 17.3 (3) 

10 97.2 10.1 (3) 
15 108.6 ? 18.4(4) 
20 126.7 22.7 (4) 
60 147.6 ? 18.9 (4) 

180 103.5 ? 15.3 (3) 
360 59.4 + 23.0 (3) 

plication. These swabs were then eluted 
and analyzed by thin-layer chromatogra- 
phy (TLC) (18). Compounds with the same 
RF as cocaine were identified in the nasal 
swabs taken from these patients at 1, 2, 
and 3 hours. In two patients the spots were 
eluted from the TLC plates, and when sub- 
mitted to GLC yielded a single peak with 
the same relative retention time as cocaine. 
The presence of cocaine on the nasal mu- 
cosa for 3 hours after application sug- 
gested that prolonged absorption of co- 
caine, perhaps as a result of its vasocon- 
strictive action, might explain its per- 
sistence in plasma. This was consistent 
with the results of Nayak et al. (19), who 
found in rats that, after a 20 mg per kilo- 
gram of body weight dose given subcu- 
taneously, there was 27.7 percent of the 
dose remaining at the site 1 hour after in- 
jection and 8.8 percent remaining after 4 
hours. 

The cocaine concentrations in plasma in 
dental patients (Table 2) peaked at ap- 
proximately 60 minutes and then de- 
creased in a log-linear fashion over the 
next 5 hours with an apparent half-life in 
the plasma of 2.5 hours. Since cocaine re- 
mained on the nasal mucosa for 3 hours 
this probably did not represent a true bio- 
logic half-life but rather represented a 
combination of absorption and elimina- 
tion. Similarly, Nayak et al. (19) found 
that the plasma half-life of cocaine in rats 
was 4.99 hours after a 20 mg per kilogram 
of body weight dose was given subcutan- 

eously. 
The peak concentrations in plasma oc- 

curred later than the time of maximum eu- 

phoria reported by street users. These re- 

ports indicated peak psychological "highs" 
within 3 to 5 minutes of application and al- 
most no effect 15 minutes after appli- 
cation. In fact, individuals who abuse co- 
caine may repeat the dosages every 15 
minutes to maintain the psychological ef- 
fect. In our study, the peak concentrations 
in plasma occurred about 60 minutes after 

application, and it is possible that the in- 
tense euphoria from cocaine may be re- 
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lated to the rapidly increasing concentra- 
tion of cocaine in plasma and not to peak 
values. Alternatively, since cocaine is high- 
ly lipid soluble, the euphoria may better 
correlate with concentrations at brain re- 

ceptor sites than with peak concentrations 
in plasma. Nayak et al. (19) found signifi- 
cant amounts of cocaine and its active me- 
tabolite, norcocaine, in the brains of rats 
after intravenous (8 mg per kilogram of 
body weight) and subcutaneous (20 mg per 
kilogram of body weight) injections. 

The development of a toxic psychosis in 
those individuals who repeat the dosage ev- 
ery 15 minutes might be explained by accu- 
mulation secondary to the persistence of 
cocaine in the plasma for 4 to 6 hours. 
Since cocaine plasma concentrations may 
remain elevated during surgical proce- 
dures, it might also potentiate sympatho- 
mimetic amines given later in the course of 
such procedures. This possibility should be 
considered in the clinical use of cocaine. 
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utes after burn prevented this further loss. 

Increased vascular permeability and 
plasma volume loss occur rapidly after 
thermal injury to either humans or ani- 
mals. Although the loss of plasma was rec- 
ognized early (1), systematic studies of this 
plasma extravasation are relatively recent 
(2). The physiological mechanisms respon- 
sible for this alteration of vascular per- 
meability are not known at present. One or 
more mediator substances may be released 
directly as the result of the trauma or in- 
directly by the activation of the sym- 
pathetic nervous system (3). In order to 
test this postulate, we examined a number 
of pharmacological agents to determine 
whether it was possible to reduce the loss 
of plasma volume after thermal injury to 
experimental animals. The agent which has 
been most interesting to us has been nico- 
tinic acid. 

utes after burn prevented this further loss. 

Increased vascular permeability and 
plasma volume loss occur rapidly after 
thermal injury to either humans or ani- 
mals. Although the loss of plasma was rec- 
ognized early (1), systematic studies of this 
plasma extravasation are relatively recent 
(2). The physiological mechanisms respon- 
sible for this alteration of vascular per- 
meability are not known at present. One or 
more mediator substances may be released 
directly as the result of the trauma or in- 
directly by the activation of the sym- 
pathetic nervous system (3). In order to 
test this postulate, we examined a number 
of pharmacological agents to determine 
whether it was possible to reduce the loss 
of plasma volume after thermal injury to 
experimental animals. The agent which has 
been most interesting to us has been nico- 
tinic acid. 

873 (1958); J. Adriani, Clin. Pharmacol. Ther. 1, 
645 (1960). 

17. They used a colorimetric method 50 to 100 times 
less sensitive than our procedure and were able to 
detect minimum values of 500 to 1000 ng/ml [L. 
A. Woods, J. Cochin, E. J. Fornefeld, F. G. 
McMahon, M. H. Seevers, J. Pharmacol. Exp. 
Ther. 101, 188 (1951); L. A. Woods, F. G. 
McMahon, M. H. Seevers, ibid., p. 200]. 

18. The swabs were eluted with O.IN H2S04. The 
aqueous phase wtas adjusted to pH 9.6 to 9.8 with 
carbonate buffer, and extracted with ether. The 
ether was evaporated and the residue was analyzed 
by the use of TLC with development in ethyl 
acetate, methanol, and ammonia (85: 10: 5) and 
sprayed with potassium iodoplatinate. 

19. P. K. Nayak, A. L. Misra, S. J. Mule, Fed. Proc. 
Fed. Am. Soc. Exp. Biol. 33, 527 (1974); ibid. 34, 
781 (1975); A. L. Misra et al., Experientia 30, 
1312(1974). 

20. We thank G. L. Hammond, V. B. Khachane, 
C. T. Sasaki, and H. R. Sleeper for their cooper- 
ation, B. Margolin for his statistical advice, and 
J. Radding for his technical assistance. Sup- 
ported by National Institute on Drug Abuse con- 
tract ADM NIDA 45-74-164 and in part by 
grant NIDA 10294. R.B. is Burroughs Wellcome 
Scholar in clinical pharmacology. 

19 September 1975 

873 (1958); J. Adriani, Clin. Pharmacol. Ther. 1, 
645 (1960). 

17. They used a colorimetric method 50 to 100 times 
less sensitive than our procedure and were able to 
detect minimum values of 500 to 1000 ng/ml [L. 
A. Woods, J. Cochin, E. J. Fornefeld, F. G. 
McMahon, M. H. Seevers, J. Pharmacol. Exp. 
Ther. 101, 188 (1951); L. A. Woods, F. G. 
McMahon, M. H. Seevers, ibid., p. 200]. 

18. The swabs were eluted with O.IN H2S04. The 
aqueous phase wtas adjusted to pH 9.6 to 9.8 with 
carbonate buffer, and extracted with ether. The 
ether was evaporated and the residue was analyzed 
by the use of TLC with development in ethyl 
acetate, methanol, and ammonia (85: 10: 5) and 
sprayed with potassium iodoplatinate. 

19. P. K. Nayak, A. L. Misra, S. J. Mule, Fed. Proc. 
Fed. Am. Soc. Exp. Biol. 33, 527 (1974); ibid. 34, 
781 (1975); A. L. Misra et al., Experientia 30, 
1312(1974). 

20. We thank G. L. Hammond, V. B. Khachane, 
C. T. Sasaki, and H. R. Sleeper for their cooper- 
ation, B. Margolin for his statistical advice, and 
J. Radding for his technical assistance. Sup- 
ported by National Institute on Drug Abuse con- 
tract ADM NIDA 45-74-164 and in part by 
grant NIDA 10294. R.B. is Burroughs Wellcome 
Scholar in clinical pharmacology. 

19 September 1975 

Mongrel dogs of either sex, weighing be- 
tween 8 and 15 kilograms, anesthetized 
with sodium pentobarbital (30 to 35 mg per 
kilogram of body weight) were used in 
these studies. Isotopically labeled ('2'I) 
albumin was injected into the femoral vein. 
Arterial samples were collected at timed 
intervals after injection. The plasma vol- 
ume at the time of injection was deter- 
mined by retrograde extrapolation. Plasma 
volumes were determined prior to burn 
and at 10 minutes and at 60 minutes after 
trauma. Three groups of experimental 
animals were studied. The first and second 
groups of animals were studied on alter- 
nate days and the third group of animals 
was studied immediately upon completion 
of study of the first two groups. All ani- 
mals received a third-degree flame burn 
over 40 percent of their body area. One 
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Table 1. Plasma volume loss in mongrel dogs after flame burn. Eight animals received no treatment, 
six animals received nicotinic acid (10 mg/kg) before burn, and eight animals received nicotinic acid 
(10 mg/kg) before burn and an additional dose (5 mg/kg) after burn. 

Plasma volume loss (ml/kg) 
Treatment 0 to 10 min 10 to 60 min 0 to 60 min 

after burn after burn after burn 

None 7.11 ? 1.47 4.99 ? 1.87 12.10 1.73 
Nicotinic acid* 0.89 ? 1.01t 5.94 ? 1.43 6.83 t 1.95t 
Nicotinic acidt 1.88 + 0.41t 0.52 ? 0.7 1 ? 2.40 ? 0.52t? 

*10 mg/kg before burn. Itndicates significant difference by unpaired t-test from untreated group (P < .05). 
t10 mg/kg before burn and 5 mg/kg 30 minutes after burn. ?Indicates significant difference by unpaired 
t-test from group receiving 10 mg/kg before burn. 
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Nicotinic Acid Reduction of Plasma Volume Loss After Thermal 

Trauma 

Abstract. Intravenous administration of nicotinic acid to the anesthetized dog prior to 
thermal trauma reduced plasma loss at 10 minutes after burn from 7 milliliters per kilo- 

gram to less than 2 millimeters per kilogram. During the next 50 minutes plasma loss was 
the same in treated and untreated animals. An additional dose of nicotinic acid 30 min- 
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