
Table I-Assay Result@ on Ointments 

Assay Results, ’76 

Ointment I I1 

Lot A 0.0 99.6 
Lot B 99.4 99.8 
Lot c 97.9 99.2 
Average deviation f 2.1 f 2.8 

(based on  six 
readings) 

a Average of three. 

0.1 N NaOH solution and 60 ml of water. Heat almost to boiling and 
cool until the base congeals at the top of the aqueous layer. Then 
decant and transfer the aqueous layer to a 250-ml volumetric flask, 
wash the beaker with small portions of water, and transfer the rinsings 
to a volumetric flask to bring the mixture to volume. Filter if necessary 
and inject 10-20 pl. 

For comparison purposes, inject an identical volume of the ap- 
propriate standard solution after the assay sample is eluted. 

Calculations-Since preliminary investigations indicated that 
the peak area of each ingredient was directly related to the concen- 
tration (range of 4-8 pg for I and of 2-4 pg for II), the results on I and 
I1 were calculated by direct comparison of the peak areas: 

corrected A,, 
As 

X 100 = percent of label claim (Eq. 1) 

where corrected A, = peak area of the assay X (1.667/weight of sample 
in grams), and A, = peak area of the standard solution. 

A typical liquid chromatogram is shown in Fig. 1, and the assay 
results are presented in Table I. 
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DISCUSSION 

The results (Table I) indicate that I and I1 in combinations can he 
assayed directly by high-pressure liquid chromatography. The sep- 
aration of I from I1 is excellent (Fig. 1). The method is accurate, rapid, 
and simple. The three ointment bases used did not interfere with the 
assay; other bases may interfere. Any other base should be checked 
for interference by using the assay procedure on the plain base. It is 
necessary to run both the assay and the standard with the same lot 
of the chromatographic solvent, since slight differences in pH may 
change the area of the peak. 
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Abstract 0 Aqueous suspensions of aspirin or acetaminophen (125 
and 250 mg/kg/day) were administered orally to pregnant Sprague- 
Dawley rats on Days 8-19 of gestation. On gestation Day 20, each rat 
was sacrificed and the uterus was examined i n  situ. Each fetal-pla- 
cental unit was resected and examined. Fetuses from rats given 125 
or 250 mg/kg/day of aspirin were shorter and weighed less than those 
obtained from control rats. In animals receiving the higher dose of 
aspirin, the placentas were smaller and the number of fetal resorptions 
was increased. Acetaminophen (250 mg/kg/day) did not affect fetal 
length or weight or the incidence of resorptions. Acetaminophen in- 
terfered less with the normal growth of the rat fetus and placenta than 
did aspirin. 

Keyphrases 0 Aspirin-effects on fetal and placental growth, rats 
0 Acetaminophen-effects on fetal and placental growth, rats 0 Fetal 
growth-effects of aspirin and acetaminophen, rats Placental 
growth-effects of aspirin and acetaminophen, rats 

The antigonadal and antireproductive activities of 
the two most commonly used nonprescription analgesic 
drugs were reported previously. Chronic administration 
of acetaminophen to rats produced a decrease in tes- 
ticular weight and impaired spermatogenesis (1). Also, 
chronic administration of acetaminophen significantly 
decreased fecundity in mice, but similar doses of aspirin 
were ineffective (2). Aspirin administration interfered 
with the rapid increase in ovarian size following hemi- 
castration (3) and also caused embryotoxicity and ter- 
atogenecity in rats (4). 

Many studies document the effects of salicylates on 
fetal growth and development (4-10); however, no 
studies are known that directly compare the effects of 
aspirin to those of acetaminophen. Since aspirin and 
acetaminophen may influence gonadal function, normal 
reproduction, and the growth of rapidly developing 
tissue, the effects of these widely used analgesics on fetal 
and placental growth were compared. 

EXPERIMENTAL 

Female Sprague-Dawley rats’ were used. For gravid rats, the 
sperm-positive date indicated by the supplier was designated Day 0 
of pregnancy. If allowed to progress to term, parturition occurred on 
Day 21. Animals were randomized, housed three or four to a wire mesh 
bottom cage, and fed rat chow2 and water ad libitum. 

From the 8th through the 19th day of gestation, groups of 21 
sperm-positive rats were weighed and received aspirin3 or acetami- 
nophen4 at 0,125, or 250 mg/kg by gavage. Groups of nonmated female 
rats, comparable in age, were treated according to the same regimen. 
Each drug was suspended fresh daily in 0.5% methylcellulose with a 
homogenizer5 at a concentration such that 1 ml was administered for 
every 200 g of body weight. Drugs were administered without anes- 
thesia, since Kimmel et al. (5) observed abnormalities in offspring 
from rats anesthetized with ether. 

1 Holtzman Co., Madison, Wis. 
2 Purina. 
3 Merck and Co., Rahway, N.J. 

5 Potter-Elvehjem. 
Provided by McNeil Laboratories, Fort Washington, Pa. 
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Table I-Effect of Aspirin and Acetaminophen on Weight Gain in Pregnant and Nonpregnant Ratv 

Vehicle 0 5% Aspirin Aspirin Acetaminophen Acetaminophen 
Body Weight Methylcehulose) (125 mg/kg/day) (250 mg/kg/day) (125 mg/kg/day) (250 mg/kg/day) 

Nonpregnant rats: 
Initial weightb , g 214.8 ? 5.4 212.3 _+ 2.7 220.7 f 6.4 219.9 c 2.1 219.3 ? 3.3 

238.0 c 4.5 243.1 * 3.5 236.4 * 2.9 Weightb after 242.2 c 3.5 241.0 5 2.5 
12 days, g 
n 10 7 9 7 8 

Pregnant rats: 
Initial weightb , g 240.6 i 4.6 238.7 * 2.6 239.9 c 4.7 240.5 f 4.7 237.5 f 4.4 
Weightb after 332.6 c 8.4 336.3 * 4.9 298.9 c 9.6C 320.4 c 7.6 347.3 _+ 4.8 
12 days, g 
n 18 21 15 17 16 

aDrugs were adminittered by gavage once daily for 12 days. bMean i SE. CDiffers from control a t  p < 0.05. 

On Day 20 of gestation, the sperm-positive animals were sacrificed 
with ether overdosage. The uterus was examined in situ for implan- 
tation sites, and fetal viability was determined. Each fetal-placental 
unit was resected. The chorioallantoic placenta was dissected free of 
the fetus, and both were blotted and weighed. The length of each fetus 
was measured from crown to rump. 

Continuous variables from fetuses and placentas grouped according 
to treatment were analyzed using an analysis of variance or a t sta- 
tistic. Discrete variables were subjected to the Fisher Exact Proba- 
bility Test or the X-square test according to the criteria outlined by 
Siege1 (11). 

RESULTS 

Among the nonpregnant rats, no significant differences occurred 
in average body weights between the various treatment groups and 
comparable controls at the end of the 12-day treatment period (Table 
I). Although the actual amount of weight gained during the experi- 
mental period by the high dose (250 mg/kg/day) aspirin-treated 
nonpregnant rats was approximately 10 g less than the average weight 
gain of the control animals, this difference was not statistically sig- 
nificant. Pregnant rats given aspirin a t  250 mg/kg/day gained less 
weight than those receiving the vehicle, and some of this difference 
was probably due to the effect of the aspirin on the fetuses and pla- 
centas. 

Data presented in Table I1 indicate some effects of aspirin and 
acetaminophen on fetal and placental development. Four of 17 
pregnant rats given 125 mg/kg/day of acetaminophen and 12 of 15 
pregnant rats given 250 mg/kg/day of aspirin had at  least one re- 
sorption site. This incidence was statistically different from that seen 
in rats given the vehicle only in the aspirin-pretreated group. In this 
group, 44% of the fetuses were resorbed and the weight and length of 
the remaining fetuses were reduced. Furthermore, placental growth 
was depressed in these animals. Acetaminophen at a comparable dose 
level (250 mg/kg/day) did not affect fetal length, fetal weight, or 
placental weight. 

In rats receiving 125 mg/kg/day of aspirin, fetal growth was de- 

pressed but placental weight was not influenced. The incidence of 
resorptions was not increased over control values. In contrast, 125 
mg/kg/day of acetaminophen produced more resorptions than oc- 
curred in the control group, 16 uersus O%, respectively, and also 
shorter fetuses. At this dose, acetaminophen did not affect either fetal 
or placental weight. 

DISCUSSION 

After 12 days of drug administration, no difference resulted in the 
average body weight of vehicle-treated and analgesic-treated non- 
pregnant animals. Thus, it seems unlikely that the small fetal and 
placental sizes in the aspirin-treated rats resulted from reduced food 
consumption by the dam. This interpretation is only speculative, 
however, since the compounds may affect the appetite of pregnant 
rats differently than that of nonpregnant rats. Fetal growth inhibition 
produced by aspirin could be a result of some of the many biochemical 
actions of the salicylates such as altered protein synthesis (12-14). 
Other actions of the salicylates such as uncoupling oxidative phos- 
phorylation (15) and interfering with prostaglandin synthesis (16) 
may also be involved. 

In contrast to aspirin, acetaminophen had little effect on fetal and 
placental growth. Shorter fetuses did occur in pregnant rats receiving 
the lower dose of acetaminophen than in those receiving the high dose. 
No rigorous conclusions about these results should be drawn since the 
data were obtained from a single experiment. However, lack of a 
classical dose-response relationship bas been reported for other ac- 
tions of acetaminophen. Dikstein et al. (17) reported that doses of 
2-10 mg/kg/day of acetaminophen produced a greater increase in the 
width of the female rat tibial epiphysial cartilage than did doses of 
20 mg/kg/day. 

As with all animal experiments, these results cannot be extrapolated 
to other species. Mechanisms involved in fetal development and 
teratogenesis are so complicated that any conclusions concerning the 
relative safety of each analgesic during human pregnancy must be 
drawn with caution. Women taking large doses of salicylates during 
pregnancy may have a more complicated delivery (18), but even daily 

Table 11-Effect of Aspirin and Acetaminophen on Placental Weight and Fetal Resorption, Viability, Weight, and Length 

Vehicle (0.5% Aspirin Aspirin Acetaminophen Acetaminophen 
Parameter Methylcellulose) (125 mg/kg/day) (250 mg/kg/day) (125 mg/kg/day) (250 mg/kg/day) 

Number of 
pregnant rats 

Number of 
implant sites 

Number of 
resorption sites 

Number of viable 
fetuses 

Number of rats 
with at  least 
one resorption 

Average fetal 
weight, gb 

Average fetal 
length, cmb 

Average placental 
weight, gb 

18 

140 

0 

140 

0 

21 15 

211 145 

3 (1%) 64 

208 79 

3 (14%) 12 

3.86 _+ 0.03 

3.73 c 0.02 

0.63 _+ 0.01 

44% )“ 

80%) 

3.54 * 0.03a 

3.63 c 0.02a 

0.61 * 0.01 

2.55 _+ 0.06a 

3.21 c 0.03a 

0.52 ?- 0.01a 

17 

149 

24 (16%)” 

125 

4 (24%) 

3.82 5 0.04 

3.65 _+ 0.01a 

0.64 t 0.01 

16 

155 

0 

155 

0 

3.89 ?- 0.04 

3.77 f 0.02 

0.64 ? 0.01 

“Differs from control at p < 0.05. bMean c SE. 

112 / Journal of Pharmaceutical Sciences 



doses of 6.5 g taken during an entire pregnancy have resulted in the 
birth of a normal healthy neonate (19). However, in an animal such 
as the rat in which a wide variety of compounds can affect fetal growth, 
acetaminophen in the doses used in this study seems to produce less 
of an adverse effect than does aspirin. 
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Baeocystin in Psilocybe semilanceata 

DAVID B. REPKE *x and DALE THOMAS LESLIE * 

Abstract Baeocystin and psilocybin were found in extracts of 
a variety of Psilocybe semilanceata. Psilocybin (but not baeocystin) 
was also detected in extracts of a related species, Psilocybe pelliculosa. 
Traces of psilocin were present in these two species. The structures 
of the isolated compounds were corroborated using mass spectrometry 
and UV spectroscopy. 

Keyphrases Baeocystin-isolated from extracts of Psilocybe 
semilanceata, identified by mass spectrometry and UV spectroscopy 

Psilocybin-isolated from extracts of Psilocybe semilanceata and 
P. pelliculosa, identified by mass spectrometry and UV spectroscopy 

Psilocybe semilanceata-extracts of carpophores, baeocystin and 
psilocybin isolated, identified by mass spectrometry and UV spec- 
troscopy 
~~ ~ ~~ 

The genus Psilocybe contains many species with 
hallucinogenic properties (1). Their use for religious 
purposes in Mexico was first recorded 4 centuries ago 
(2). However, only in the last 35 years has serious study 
been devoted to this subject (3). In 1959, two active 
principles were isolated from several members of this 
genus (4): the 4-hydroxy-3-(2-dimethylaminoethyl)- 
indole (psilocin) and its corresponding phosphate ester 
(psilocybin). Since then psilocin and psilocybin have 
been detected in other members of Psilocybe and re- 
lated genera (5). 

Heim (6) suggested that the hallucinogenic mush- 
room described in a 16th century English report was 
Psilocybe sernilanceata (Fr.) Kummer (Stropharia- 
ceae), considered the type species of the genus (7, 8). 
Investigators have verified the presence of psilocybin 
(but not psilocin) in several European collections of P. 
sernilanceata (9-12). 

The presence of the psilocybin analogs 4-phosphor- 

yloxy-3-(2-methylaminoethyl)indole and its demethyl 
counterpart (baeocystin and norbaeocystin, respec- 
tively) have been reported only in P. baeocystis Singer 
-and Smith (13). These compounds were not found in P. 
attrobrunnea (Lasch) Gillet, P. pelliculosa (Smith) 
Singer and Smith, P. caerulipes (Peck) Sacc., or P. 
strictipes Singer and Smith (14). 

During investigations of the indole alkaloids of the 
genus Psilocybe, a compound with a mobility slightly 
slower than psilocybin was consistently detected on 
thin-layer chromatograms of extracts of a Pacific 
Northwest variety of P. semilanceata. This compound 
was observed in all collections of this species examined 
over several years. 

EXPERIMENTAL’ 

Freeze-dried carpophores of P. semilanceata 2, 824 mg, were ground 
to a powder and extracted by shaking with methanol a t  room tem- 

TLC was carried out using 0.25- and 1.0-mm layers of silica gel GF on glass 
plates. The solvent system used was l-propanol-5% ammonium hydroxide (5:2) 
(13). Mass spectra were obtained with an Atlas CH-4 spectrometer uia direct 
inlet. The probe temperature was 3 O 0 ,  and the ion source potential was 70 ev. 
A Cary model 15 spectrophotometer was used to determine UV spectra. 

The collections are in the herbarium of the Escuela Nacional de Ciencias 
Biol6gicas, I. P. N., Mexico. D. F., Mexico, and some are also on deposit a t  the 
herbarium of the University of Michigan, Ann Arbor, Mich. Carpophores of 
P. sernilanceata were collected in astures a t  the following locations: Grays 
Harbor County, Wash., 1972-1975~LESLlE 1351 (also a t  MICH), 1807 (also 
a t  MICH), 2426 (also a t  MICH), and 26471; Jefferson County, Wash., 1973-1975 
[LESLIE 1843 (also a t  MICH), 2409 (also at  MICH), and 26641; Randle, Wash., 
1975 (LESLIE 2710); and Sixes, Ore., 1975 (LESLIE 2781). Collections of P. 
pelliculosa were found in forests on wood debris and sawdust in Grays Harbor 
County, Wash., 1973 (LESLIE 1822) and Maytown, Wash., 1975 (LESLIE 
2758). The taxon, designated here as P. sernilanceata, conforms to published 
descriptions of the European P. sernilanceata, hut some doubt remains con- 
cerning this specific placement which further study may clarify. 
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