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Abstract Prescribed fertility control via termination of pregnancies might help managers control 
the size of white-tailed deer (Odocoileus virginianus) populations in isolated areas. How- 
ever, previous tests of prostaglandin F2,- (PGF2,) in white-tailed deer have provided con- 
flicting results relative to its effectiveness, and behaviors associated with abortion were 
not examined. Furthermore, the effect of stage of gestation on treatment efficacy was not 
tested. We conducted this research because thorough testing of PGF2, in captive deer is 
essential to understanding its effects on deer fertility and behavior before additional field 
tests are conducted. Therefore, we treated 13 captive white-tailed deer does during early 
(n=5, 40-59 days) or late (n=8, 113-154 days) gestation. Two early-gestation does (40%) 
aborted and both rebred. Early-gestation does displayed no apparent preparturient-like 
behaviors or doe-fetus interactions, which suggested that they were essentially unaware 
of their abortions. Seven late-gestation does (88%) aborted and none rebred, thus these 
treatments provided more effective control of fertility than did early-gestation treatments. 
There were no obvious effects of PGF2, treatment on doe health. However, late-gesta- 
tion does displayed prolonged preparturient-like behaviors, dystocia, and delayed expul- 
sion of fetal membranes. In addition, 4 late-gestation does (57%) cannibalized their 
fetuses after expulsion. These abortion-related behaviors might be perceived as undesir- 
able if observed by residents of urban and suburban communities; however, free-ranging 
deer probably would display these behaviors in seclusion away from humans. 
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Hunting by sportsmen is the traditional method 
to control populations of white-tailed deer 

(Odocoileus virginianus). Sharpshooting by pro- 
fessional snipers is a nontraditional approach to 
achieve the same deer-removal goals (DeNicola et 
al. 1997b). However, in urban and suburban com- 
munities the public might be concerned about 

killing deer or the potential dangers of discharging 
firearms (Kirkpatrick and Turner 1985, Warren 

1995). Although trapping and translocating deer is 
an alternative to shooting them, it is often impracti- 
cal and might result in the deaths of >50% of cap- 
tured deer (ones andWitham 1990, Cromwell et al. 

1999). The need for other population management 
alternatives has prompted research into deer fertil- 
ity control (Kirkpatrick and Turner 1985, Garrott 
1995,Warren 1995). Most fertility control research 
involving wildlife has explored using chemical con- 
traceptive agents, which are administered to 
females before conception to prevent pregnancy. 
In contrast, few studies have focused on contrages- 
tation agents, which are administered to females 
after conception to terminate pregnancy. 

Some chemicals effectively control fertility of 
individual females but are not commercially avail- 
able or approved for use in animals eaten by 
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humans (DeNicola et al. 1997a). Lutalyse? (Phar- 
macia Animal Health, Kalamazoo, Mich.) and similar 

prosta-glandin F2-o (PGF2,,) analogues are available 

commercially and approved by the Food and Drug 
Administration-Center for Veterinary Medicine 
(FDA-CVM) to synchronize estrus and terminate 

pregnancy in cattle intended for human consump- 
tion. These products simulate natural uterine 
release of PGF2o when a female fails to conceive 
after copulation and during late gestation. Release 
of PGF2, causes regression of corpora lutea, which 
causes a sharp reduction in ovarian progesterone 
synthesis (McDonald 1980). A precipitous drop in 

progesterone facilitates estrus and parturition or, if 
induced during early pregnancy, expulsion of the 
fetus (Plotka et al. 1977,1982). When used alone or 
with other compounds, PGF2,, analogues provide 
effective contragestation in some species of live- 
stock and pets (Lauderdale 1972, Holst and Nancar- 
row 1975, Fieni et al. 1977, Onclin and Verstegen 
1997). The luteolytic function of PGF2, was veri- 
fied in a few species of deer (Asher et al. 1988, 
1995; Curlewis et al. 1988). However, PGF2o, alone 

might not reliably reduce blood progesterone in 
white-tailed deer, and tests of its value as a con- 

tragestation agent have reported conflicting results 

(Becker and Katz 1994, DeNicola et al. 1997a). In 
addition, these studies did not examine behaviors 
associated with the abortion process and potential 
differences in fertility control related to stage of 

gestation at treatment. Our objectives were to test 

PGF2oc as a contragestation agent in captive white- 
tailed does during early and late gestation, monitor 
doe behaviors associated with abortion, and moni- 
tor does that abort for continued, seasonal estrous 

cycling. 

Adult does were bred in captivity, treated remotely with 
prostaglandin F20,, and monitored in individual pens for abor- 
tion-related behavior. 
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We treated does remotely with prostaglandin F20, contained in 
0.25-caliber biobullets as shown here. 

Materials and methods 
Study design 

We studied captive deer at the University of Geor- 

gia's (UGA) Daniel B. Warnell School of Forest 

Resources, Whitehall Deer Research Facility, in 
Athens, Georgia, under UGA Animal Care and Use 
Protocol Number A971093. Four yearling (1.5-year- 
old) and 12 adult (>2.5-year-old) does housed in 3- x 
6-m barn stalls were fed (16% protein pellets) and 
watered ad libitum. Beginning 1 November 1998, 
we checked each doe daily for estrous behaviors 

using a teaser buck (Warren et al. 1978). On the first 

day of estrus, we bred does to a buck of proven fer- 

tility. If a doe expressed estrus the next day, then we 
bred her again. When all does were bred, we ran- 

domly assigned each to an early (n=8)- or late (n= 
8)-gestation treatment group. Three yearlings and 3 
adults (n=6) were assigned to a control group (i.e., 
no treatment with PGF2o). We kept 2 control does 
in barn stalls, where they were bred as described 
above. We kept the 4 other control does with bucks 
in an outside enclosure (0.4 ha) during the breeding 
season, allowing them to breed naturally. 

Video and real-time monitoring 
To monitor behaviors of treated and control 

does, we equipped each of 8 barn stalls with sur- 
veillance video cameras linked to a sequential 
switcher, time-lapse recorder, and video monitor 

(Panasonic Broadcast and Digital Systems Compa- 
ny, Secaucus, NJ.). Research facility personnel 
inspected does and their stalls at least daily. 

Pregnancy verification 
We physically restrained each doe and bled it by 

jugular venipuncture at 19-38 days post-breeding 
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(early-gestation does) or 99-140 days post-breeding 
(late-gestation does). We centrifuged blood samples 
at 900xg for 5 minutes. We collected duplicate sera 

samples and froze them at -20?C until they were 

shipped for analysis by ovine-pregnancy-associated 
glycoprotein (oPAG) and progesterone radioim- 

munoassays. We considered oPAG and proges- 
terone blood concentrations of >1.0 ng/ml to be 
evidence of pregnancy (Plotka et al. 1977, Osborn 
et al. 1996). In addition, when a doe fawned, we 
estimated the date of her conception by backdating 
to account for a gestation of about 200 days (Chea- 
tum and Morton 1946). We used results from the 
blood-based pregnancy tests and estimated con- 
ception dates to determine whether a doe was 

pregnant when we treated her with PGF2o. 

Treatment efficacy 
Early gestation. Each doe was placed in a sepa- 

rate video-monitored stall. On 12 January 1999 
(40-59 days gestation), each was treated with 25 
mg of synthetic PGF2oc delivered remotely via biob- 
ullet (Kesler et al. 1998) from a specially designed 
air rifle (DeNicola et al. 1996). Video monitoring 
began immediately and continued for a maximum 
of 15 days post-treatment. Each stall was video- 

taped sequentially, for 15 seconds each 2 minutes, 
throughout this period. Because does were not 
monitored continuously and observations might 
have been missed when reviewing the black-and- 
white videotapes, we searched each doe's stall daily 
for fetuses, blood, and placental tissues. Daily, 
beginning 5 days post-treatment, does were trans- 
ferred temporarily into a narrow runway to inspect 
their ano-genital regions for evidence of abortion 
(e.g., blood spots or tissues extruding from the 
vulva). When abortion was documented, video 

We used video cameras in each pen to monitor and record 
behavior of does after treatment. 

monitoring of that doe continued for >2 days. After 
this period, does that aborted were placed in an 
outside enclosure containing adult bucks, giving 
them the opportunity to rebreed. We returned 
these does to barn stalls during August-September 
1999 to monitor for parturition. For does in which 
abortion was not documented (i.e., they might still 
be pregnant), we videotaped them for 15 days post- 
treatment before placing them in an outside enclo- 
sure with bucks. We returned these does and con- 
trol does to barn stalls in May 1999 to monitor for 

parturition. 
Late gestation. Does were kept in individual 

barn stalls, as in the early-gestation treatments, and 
treated on 20 April 1999 (113-154 days gestation). 
We searched their stalls daily for evidence of abor- 
tions. However, when we found fetuses, they were 
not removed for several hours so that we could 
monitor a doe's interaction with her fetus(es). We 
later placed fetuses in plastic bags and froze them. 
When they thawed, we measured fetal 

forehead-rump lengths (FRL) to the nearest 1.0 
mm and recorded unique characteristics (e.g., can- 
nibalism). Video monitoring and movements 
between the outside enclosure and barn stalls were 
similar to those for early-gestation does, except that 
late-gestation does that aborted their fetuses were 
returned to stalls in November-December 1999 to 
monitor for parturition. 

Behavior 
Controls. During June-July 1999, we continu- 

ously video monitored 4 of 6 untreated does to 
document normal behaviors for captive deer at 
our facility. So that these videotapes were compa- 
rable with those of treated does, we monitored 
their behaviors for 15 seconds each minute for 24 
hours before and after expulsion of their fetus 
(es). We recorded preparturient behaviors (e.g., 
restlessness and pacing, tail elevation, extrusion of 
conceptus, muscle contractions, etc.) as described 
by Townsend and Bailey (1975). Because it was 
difficult to discern allantochorion and amnion 
extrusion from fetal extrusion, we recorded dura- 
tion of fetal expulsion as the time when we first 
saw a conceptus (i.e., fetus and extraembryonic 
membranes) extruding from the vulva until a fawn 
fell to the ground. We viewed post-expulsion 
behaviors until a fawn was first seen suckling the 
doe. Because white-tailed deer fawns first suckle 
about an hour before the doe expels her placenta 
(Townsend and Bailey 1975), we did not video 
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Table 1. Timing (date) of reproductive events for white-tailed 
deer does treated with prostaglandin F2,,, during early (n = 5) or 
late (n = 8) gestation at the Whitehall Deer Research Facility, 
Athens, Georgia, 1998-99. 

Treatment date Date Date Date 
(days of gestation) bred aborteda fawneda 

Early gestation 
12 Jan (49) 24 Nov 18 Jan 24 Aug 
12 Jan (52) 21 Nov 19 Jan 29 Aug 
12 Jan (59) 14 Nov TF 26 May 
12 Jan (45) 28 Nov TF 3 Jun 
12 Jan (40) 3 Dec TF 18 Jun 

Late gestation 
20 Apr (117) 24 Dec TF 30 Jun 
20 Apr (132) 9 Dec 22 Apr NR 
20 Apr (130) 11 Dec 24 Apr NR 
20 Apr (113) 28 Dec 23-24 Apr NR 
20 Apr (148) 23 Nov 24 Apr NR 
20 Apr (118)b 23 Dec 23 Apr NR 
20 Apr (154) 17 Nov 22 Apr NR 
20 Apr (146) 25 Nov 24 Apr NR 

a TF = treatment failed, NR = no rebreeding after abortion. 
b This doe died on 13 July 1999 and a necropsy revealed that 

she was not pregnant on that date. 

monitor placental expulsion and consumption. 
Early and late gestation. For does that aborted, 

videotapes were viewed continuously beginning 
4.5 hours pre-expulsion and ending when a doe no 
longer interacted with her fetus(es) post-expulsion. 
We recorded duration of fetal expulsions and 
doe-fetus interactions. During this period, we 
watched for behaviors that differed from those dis- 
played by our control does or described by 
Townsend and Bailey (1975). If a fetus fell from a 
doe's vulva when we were video monitoring anoth- 
er doe's stall, then time of fetal expulsion was 
recorded as the time when we first saw the fetus 
lying on the ground. Because preparturient-like 
behaviors in treated does began sooner than 4.5 
hours pre-expulsion and continued beyond the last 
doe-fetus interactions, we viewed a 1-hour segment 
of each videotape during each 12-hour period 
beginning 48 hours pre-expulsion and ending 96 
hours post-expulsion. 

Statistical analyses 
We used the chi-square or t-test functions of 

Microsoft Excel to test for differences in reproduc- 
tive characteristics related to early- or late-gestation 
treatments. Significance was accepted at P<0.05. 

Results 
Pregnancy verification 

Blood-based pregnancy tests or dates of fawning 
confirmed that 5 early-gestation does were preg- 
nant when treated with PGF2o, whereas 3 were not 

pregnant when treated. Therefore, the non-preg- 
nant does were removed from the experiment (i.e., 
adjusted n= 5). Pregnancy at the time of treatment 
was verified for 8 late-gestation does. 

Treatment efficacy 
Research facility personnel observed 2 of 5 early- 

gestation does (40%, Table 1) with a conceptus 
(about 10 mm FRL) extruding from their vulvas at 6 
or 7 days post-treatment (Table 2). After aborting 
their fetuses, each of these does rebred and subse- 
quently fawned (x= 1.5 fawns/doe, SE=0.5) on 24 
and 29 August 1999 (Table 1). Assuming a 200-day 
gestation, they bred on 5 and 10 February 1999, 
only 18 and 22 days after having aborted, respec- 
tively. Seven late-gestation does (88%) aborted their 
fetuses an average of 3.1 days (range=2-4 days) 
post-treatment (Table 2). We recovered 11 expelled 
fetuses that averaged 305 mm FRL (range=220-380 
mm). After aborting their fetuses, late-gestation 
does did not rebreed during 1999 (Table 1). 

Three early-gestation does and one late-gestation 
doe maintained their pregnancies (Table 1) and lac- 
tated normally after PGF2, treatments, giving birth 
to 7 healthy fawns (x= 1.8 fawns/doe, SE=0.3). Six 
control does gave birth to 10 healthy fawns (x= 1.7 
fawns/doe, SE=0.2) during 9 June-22 July 1999. 

Table 2. Reproductive characteristics of white-tailed deer does 
treated with prostaglandin F2,o during early (n = 5) or late (n = 
8) gestation at the Whitehall Deer Research Facility, Athens, 
Georgia, 1998-99. 

Characteristic Early Gestation Late Gestation 

Mean day of gestation 
at treatment 49.0 132.3 
Number that aborted (%) 2/5 (40) 7/8 (88) 
Mean interval to abortion 
in days (SE)a 6.5 (0.5) 3.1 (0.3) 
Number that fawned (%)b 5/5 (100) 1/8 (13) 
Number with late-born 
fawns (%)c 2/5 (40) 0/8 (0) 
Number with health 
complications (%) 0/8 (0) 0/8 (0) 

a t7 = 4.8, P= 0.001. 
b = 6.7, P= 0.01. 
c X2 = 5.1, P= 0.02. 
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Late-gestation treatments terminated more preg- 
nancies than did early-gestation treatments (Table 
2), but efficacy did not differ statistically (X2=3.39, 
P=0.07). Abortions occurred sooner after treat- 
ment during late gestation than during early gesta- 
tion (Table 2). Furthermore, number of does that 

subsequently fawned and number of late-born 
fawns was higher for does treated during early ges- 
tation versus late gestation (Table 2). 

Behavior and health 
Controls. Each of 4 control does first demon- 

strated preparturient behaviors at about 4 hours 
before fetal expulsion (range=3-5 hr). Preparturi- 
ent pacing was not recognized easily; however, 
does appeared restless, lying in one location, then 

moving to another. Does repeatedly elevated and 
lowered their tails while either lying or standing. 
By the time muscle contractions were visible on 

videotapes, does often laid on their sides with hind 

legs extended. They infrequently licked or bit at 
their ano-genital regions. Once the conceptus was 

visible, expulsion of the first fetus occurred within 
30 minutes. A fetus sometimes was expelled while 
a doe stood. After expulsion, does immediately 
licked their fawns and lapped expelled placental 
tissues and fluids from the ground. Videotapes of 
control does at 12 and 24 hours post-expulsion 
revealed no preparturient-like behaviors. Inspec- 
tion of does and stalls at 15-24 hours after fawning 
revealed no reproductive abnormalities (e.g., 
retained placentas), and placentas were not found. 

Early and late gestation. Early-gestation does 

displayed no obvious preparturient-like behaviors 

pre- or post-expulsion. In addition, we recorded no 
interactions between does and their expelled fetus- 
es. Health of each early-treatment doe appeared 
normal during the experiment. 

Late-gestation does displayed abortion-related 
behaviors that deviated from behaviors observed 

during parturition. Two does displayed preparturi- 
ent-like behaviors at 12 hours pre-expulsion. Four 
does displayed these behaviors up to 24 hours post- 
expulsion. For one doe, these behaviors occurred 
48 hours pre-expulsion and 144 hours post-expul- 
sion. Two does had difficulty expelling fetuses (dys- 
tocia), with the process requiring 1.5 and 2.5 hours 
after their conceptus was first visible on video- 

tapes. Soon after expulsion, does interacted with 
their fetuses, licking them repeatedly and lapping 
placental fluids and placental membranes from the 

ground. However, 4 of the 7 does also cannibalized 

their fetuses, eating >25-95% of one or more legs. 
Two does partially consumed one twin fetus but 
not the other. Inspection of does and stalls at 
15-24 hours after abortions revealed that 4 of 7 
does had placental tissues extruding from their vul- 

vas, evidence of a delay in placental expulsion. Pla- 
cental tissues were expelled by the next day, but 
were not found in the stalls. Health of each late-ges- 
tation doe also appeared normal during the experi- 
ment (Table 2). 

Discussion 
Treatment efficacy 

Becker and Katz (1994) recognized that to pro- 
vide effective population-level fertility control in 
deer, contragestation agents must abort pregnan- 
cies and prevent estrous cycles for the remainder of 
the breeding season. In their study, they treated 13 
does with increasing doses of PGF2, (10-50 mg) as 

gestation progressed from 76-124 days. Only 8.8% 
of these does aborted, and the authors concluded, 
"A single exposure to exogenous PGF2oc does not 

reliably induce abortion in white-tailed deer" 

(Becker and Katz 1994:322). Only when combin- 

ing treatments of PGF2oc (50 mg, i.m.) and 
betamethasone (15 mg, i.m.) at 140 days of gesta- 
tion did they achieve reasonable efficacy (71%, n= 

7). In contrast to their assessment, a single 25-mg 
implant of PGF2o at 94-135 days of gestation abort- 
ed pregnancies of 16 white-tailed does (100%) 
within a 1.8-km2 enclosure (DeNicola et al. 1997a). 
DeNicola et al. (1997a) attributed improved effica- 

cy to remote delivery of PGF2, via biobullets and 

possibly less stress-related adrenal production of 

progesterone. They also hypothesized that com- 

pared to injections of aqueous solution, the extend- 
ed release time from biobullets increased exposure 
of corpora lutea to PGF2c,. 

Using the biobullet delivery method, we demon- 
strated that PGF2o effectively aborted fetuses of 

captive white-tailed does, but stage of gestation 
influenced treatment efficacy. Treatments were 
more effective during late gestation than during 
early gestation. Stress-induced adrenal proges- 
terone possibly compensated for luteolysis in 3 
early-gestation does and maintained their pregnan- 
cies (Plotka et al. 1983). Even when early-gestation 
does aborted, they resumed estrous cycles and sub- 

sequently fawned during the same season. This 

finding is not surprising considering that early-ges- 
tation (40-70 days) treatments of PGF2o in cattle 
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resulted in abortions followed by new conceptions 
in 13-33 days (Lauderdale 1972). 

Our late-gestation treatments provided reliable 
control of fertility because when does aborted, they 
entered postpartum anestrus rather than resuming 
normal estrous cycles. Although ovarian-produced 
progesterone is responsible for maintaining preg- 
nancy in white-tailed does for >156 days (Plotka et 
al. 1982), PGF2oc treatments beyond this stage of 
gestation remain untested. Little evidence exists to 
suggest maintenance of late-gestation pregnancies 
in white-tailed deer by placental progesterone 
(Plotka et al. 1982), as occurs in some mammals 
(Davies and Ryan 1972). 

Behavior and health 
Because preparturient-like behaviors and fetal 

expulsions were not evident in videotapes of early- 
gestation does, both abortions would have gone 
undetected if we had not closely inspected each 
doe daily. In addition, an apparent lack of doe-fetus 
interactions suggests that these does were unaware 
of their abortions. This hypothesis seems reason- 
able considering the small size of the fetus at expul- 
sion. 

Late-gestation does displayed behaviors that 
were similar to those of does before, during, and 
after normal parturition. Because the intensity of 
muscular contractions needed to expel a fetus is 
directly related to fetal size (Townsend and Bailey 
1975), stage of fetal development likely accounted 
for differences in behaviors of our early- versus late- 
gestation does. We believe that late-gestation does 
perceived they were fawning. Typically, uterine tis- 
sues and fluids repulse female herbivores, except 
for a few hours around parturition when they read- 
ily consume them and some materials that they 
contaminate (Arnould et al. 1991, Pinheiro-Macha- 
do et al. 1997). Therefore, doe-fetus interactions 
and consumption of uterine tissues and fluids sup- 
port our assumption that late-gestation does per- 
ceived they were fawning. We believe our observa- 
tions of fetal cannibalism are the first reported for 
deer, but will not speculate on the cause of this 
behavior. 

We did not observe health complications associ- 
ated with our use of PGF2oc treatments. However, 
prolonged preparturient-like behaviors of late-ges- 
tation does suggest they had difficulty expelling 
fetuses and possibly placentas. Townsend and Bai- 
ley (1975) reported dystocia in a white-tailed doe 
associated with fetal death and improper fetal ori- 

entation. In the cow, placental retention is com- 
mon when PGF2o is used to induce abortion or par- 
turition (Copeland et al. 1978, Bo et al. 1992). We 
believe that the probability of other health-related 
problems from PGF2oc treatments is low because 
FDA-CVM addressed safety and toxicity concerns 
(e.g., carcinogenicity) before Lutalyse was 
approved for use in cattle and swine (Pharmacia 
Animal Health, Kalamazoo, Mich.). 

Management implications 
Treating white-tailed deer does with PGF2oc dur- 

ing early gestation provides little control of fertility 
because abortion rates are low and does might 
abort, but then rebreed. However, unless provided 
with supplementary feed, it is unlikely that late- 
born fawns will contribute to population growth 
where fawn mortality is common during severe 
winters (Hesselton and Hesselton 1982). Deer 
managers in northern climates must consider ani- 
mal welfare concerns (i.e., late-born fawns that die 
of starvation during winter) and potential effects of 
prolonged out-of-season breeding on deer sociobi- 
ology. This is a similar concern for some forms of 
immunocontraception (H. B. Underwood, Biologi- 
cal Resources Division, United States Geological 
Survey, personal communication). 

Late-gestation treatments of PGF2o provide effec- 
tive control of fertility, but with some undesirable 
characteristics that might complicate their use. If 
detected, prolonged preparturient-like behaviors, 
expulsion of well-developed fetuses, and fetal can- 
nibalism might be objectionable to residents in 
communities using this management tool. We 
believe that abortions will mostly go undetected 
where understory vegetation is dense year-round 
(e.g., coastal areas of the southeastern U.S.) 
because free-ranging deer typically isolate them- 
selves in dense vegetation before parturition 
(Schwede et al. 1993) and expelled fetuses might 
be consumed quickly by scavenging carnivores. 
Residents of a coastal South Carolina community 
where PGF2o-mediated fertility control was tested 
at the population level for 2 years have filed no 
complaints, despite confirmation of abortions (Jor- 
dan et al. 2000). Where deer sometimes minimize 
weather-related stress during winter by choosing 
bedding and feeding sites close to residential areas 
(Grund 1998,Waddell 2000), chances of detecting 
abortions might be greater. Future contragestation 
research should test efficacy of PGF2c, treatments 
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during mid-gestation in communities where free- 
ranging deer are overabundant. Because fetuses are 

relatively small during mid-gestation (e.g., about 
80-100 days), we suspect that treatments at this 
stage of pregnancy might be ideal (i.e., cause abor- 
tions without rebreeding or dystocia). In many 
locations, mid-gestation treatments will coincide 
with low food availability, low temperatures, and 
possibly snow cover, thus providing easy baiting of 
target individuals. 

Although PGF2c-mediated fertility control might 
prove useful to managers of overabundant deer 
herds in urban and suburban communities, practi- 
cal and regulatory obstacles exist that limit routine 
and widespread management applications. It is 
unknown whether enough does can be treated dur- 
ing the appropriate stage of gestation to slow pop- 
ulation growth. Recent research has shown that 
fertility control might be applicable only to local- 
ized herds with <100 does (Rudolph et al. 2000). 
Furthermore, FDA-CVM currently authorizes use of 
Lutalyse in deer on an investigational basis (i.e.,"off 
label"). Applications are designed to test safety and 
efficacy of treatments in controlled experiments. 
Before any widespread use of PGF2oc in free-ranging 
deer herds is authorized and "labeled," the drug 
manufacturer must conduct additional health, safe- 
ty, and efficacy trials. It is unknown whether the 
level of demand for PGF2o. by managers of urban 
and suburban deer herds will justify the drug man- 
ufacturer's cost of obtaining regulatory approval. 
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