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I . INTRODUCTION
The wild rat poses a universal problem in urban a 

well as rural areas. It is estimated that as much as 
10% of this country's entire grain crop is consumed or 
contaminated by rats and mice (U.S. Food and Drug Ad
ministration, 1957) and that 50% of our grain shipped 
to India is destroyed by these pests before it can 
reach the people of that country. Efforts to control 
these pests with poisons have been inadequate. The 
more potent rodenticides have a repugnant taste co the 
rat, and consequently the animals fail to take a le
thal dose. The development of 'warfarin1, a tasteless 
anticoagulant rodenticide, has been followed by the 
development of genetically transmitted 'warfarin' re
sistance in the rat (Pool e_t a_l. , 1958) . It has been
suggested that chemosterility may be an effective 
method of regulating the sizes of these animal popu
lations. Although chemosterilization would not elim
inate these rodents, it is probable that their numbers 
could be significantly reduced to non-problematical 
levels by natural population mortality factors coupled 
with reduced recruitment from reproduction. This con-



cept is based upon the premise that the sterile indi
viduals exert a more potent controlling influence upon 
a population than if the same number of fertile indi
viduals were removed, since the sterile individuals 
presumably continue to compete for territory, food, 
social order and sexual partners (Howard, 1967). If 
sterilized individuals possess unimpaired libido, they 
will mate within the social framework and will exert a 
stabilizing influence on the local population. Stabi
lization and subsequent reduction of the rodent popu
lation from the carrying capacity to a lower level re
sults from a decrease in the size of the female 
breeding pool. The decrease in numbers of breeding 
females is based on an increase in pseudopregnancies 
induced from coitus with sterile males. The promis
cuous behavior of the female wild rat, (Calhoun, 1962), 
however, requires sterilization of approximately 90-95 
percent of the males in the population to insure a 
high percentage of sterile-male matings and effective 
reduction in the size of the female breeding pool 
(Johnson, personal communication).

Male sterility is seemingly more advantageous be-

2



3

cause it does not require continuous administration of 
the chemosterilant, and therefore avoids difficulties 
with bait acceptance. Such a problem became apparent 
when mestranol, a synthetic estrogen sometimes used in 
human contraceptive pills, was mixed with bait and 
placed in areas heavily populated by rats. Initially 
results were good, i.e., mestranol lowered the recruit
ment rate, but population expansion followed because 
the rats refused to sat the treated bait after the 
first taste (Marsh and Howard, 1969). Furthermore, 
male sterility has already been shown to be an effec
tive population control method in insect populations 
(Knipling, 1959).

A male chemosterilant suitable for use in control
ling the sizes of wild rat populations should possess 
these characteristics: 1 ) single-dose effectiveness,
2) activity by mouth in food or water, 3) relative non
toxicity to other wildlife, domestic animals or man,
4) drug stability in a harsh environment, 5) minimal 
cost, 6 ) acceptance of the drug in bait, 7) and of par
amount importance, the chemosterilant should not alter 
the libido of the treated animal (Ericsson, 1970).
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A. Characteristics of 3-chloro-1,2-propanediol
(U-5897)
1. Chemical properties

Recent evidence has shown that a group of re
lated compounds, the chlorohydrins, possess antifer
tility activity in male rats (Ericsson, 1969; Ericsson 
and Conner, 1969). Characteristically, these com
pounds incorporate a carbon bearing a chlorine atom 
adjacent to a carbon bearing a hydroxyl group. In ad
dition, the hydroxyl-bearing carbon is adjacent to 
another carbon bearing an oxygen either as a hydroxyl 
group or an ether group. The most active compound in 
this family of compounds is also the simplest, 3-chloro 
-1,2-propanediol (U-5897, alpha-chlorohydrin). Incor
poration of two chlorohydrin groups into one compound, 
1 ,1 ' (pentamethylenedioxy) bis (3-chloro-2-propanol), 
(U-15, 646), results in lower antifertility activity. 
Compounds in which the hydroxyl groups are esterified 
retain activity, but are less potent than the unester- 
ified compounds. Ethylene chlorohydrin, l-chloro-2- 
propanol and 1, 3-dichloro-2-propanol, which are 
chlorohydrins lacking the additional oxygen-bearing 
carbon, are without antifertility activity. Replace-
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ment of the chlorine atom with other halogens pro
duces inactive compounds (Ericsson and Yoangdale,
1970). U-5897 is relatively stable, showing no loss
of activity after storage at room temperature for one 
year (Ericsson, 1970).

In bait acceptance studies, rats consume enough 
U-5897 treated dog food to induce sterility but prefer 
untreated dog food when given a choice. Treated dog 
food shows no deterioration in antifertility potency 
when stored up to six months (Ericsson, 1970) .

2. Action of 3-chloro~l,2-propanediol
3-chloro-l,2-propanediol (U-5897) induces 

dose-dependent reversible or irreversible sterility in 
male albino rats (Coppola, 1969; Erickson and Bennett, 
1971; Ericsson, 1969; Ericsson and Conner, 1969; 
Ericsson and Baker, 1970; Kennelly e_t a_l., 1970; 
Samojlik, 1970). Permanent antifertility efficacy has 
been demonstrated in Norway rats (Bowerman and Brooks, 
1971; Kennelly e_t al., 1970) . U-5897 treatment pro
duces only temporary antifertility activity in the 
guinea pig, Cavia oorcellus (Ericsson & Baker, 1970),
the monkey, Maccaca mullata (Kirton e_t al., 1970;
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Setty _et a_l. , 1970) , the boar, Sus scrofa (Johnson and 
Purcell, 1970) and the ram, Ovis aries (Kreider and 
Dutt, 1969, 1970); however, sterility can be maintained
with continuous U-5897 administration. The compound is 
ineffective in the mouse and the rabbit (Ericsson, un
published data; Samojlik, 1970) and fails even at toxic 
dose levels to induce permanent sterility in ricefield 
or Polynesian rats (Kennelly et al., 1970). Induction 
of either reversible or irreversible sterility occurs 
only in albino and Norway rats.

Reversible sterility is maintained in the rat by 
daily oral or subcutaneous administration of a mini
mally effective U-5897 dose of 6-7 mg/kg body weight. 
The LD50 in the albino rat is 152 mg/kg (Ericsson and 
Baker, 1970). Reduced fertility begins 4-5 days from 
the first dose and normal fertility returns within one 
week after the cessation of treatment. These temporal 
changes in fertility suggest that the antifertility 
effects are limited to areas beyond the testis, i.e., 
the epididymis or sex accessory organs of reproduction 
(Ericsson, 1970). The time sequence of infertility and 
return of fertility could be explained on the basis of
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sperm transport through the epididymis; transportation 
in sexually active rats requires 7-10 days (Martan and 
Risley, 1953).

Permanent sterility is induced with 100% effec
tiveness in albino rats by a single 50 mg/kg oral or 
subcutaneous U-5897 treatment (Ericsson, 1970).
Slightly higher oral administrations (88-100 mg/kg) 
are required to render the Norway rat permanently 
sterile (Bowarman and Brooks, 1970 ; Kennelly et; al., 
1970). Sterility results from blockage of the extra
gonadal excurrent ducts with the epithelial cells from 
the initial segment of the caput epididymis. Approx
imately 4 hours after treatment, random initial seg
ment cells exhibit swelling of the tubular endoplasmic 
reticulum leading to vésiculation of the endoplasmic 
reticulum. These cells eventually round up, accumulate 
large lysosome-like bodies and slough into the lumen. 
Within 48 hours the lumen of portions of the initial 
segment is entirely filled with cellular debris and de
generating sperm, and the tubule is delimited by squa
mous cells (Hoffer and Hamilton, 1970). Lesion forma
tion in this area initiates accumulation of spermatozoa
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proximal to the lesion site, retention of testicular 
fluids, subsequent testicular swelling (causing pres
sure degeneration of the germinal epithelial elements) 
and inhibition of spermatogenesis.

The post-testicular antifertility action of Ü-5897 
provides a number of advantages: 1) almost immediate 
effectiveness, 2) ready reversibility, 3) reduced 
chances of mutagenic damage, 4) and presumably avoidance 
of endocrine impairment of libido (Ericsson and Young- 
dale, 1970) .

3. Mechanism of action
The interesting dichotomy presented by alpha- 

chlorohydrin1s ability to induce both reversible and 
irreversible sterility in the rat has led a number of 
investigators to examine the compound's mechanism of 
antifertility action.

Ericsson (1970) suggests that U-5897, at dose 
levels which induce permanent sterility, may operate 
by way of the vascular system, i.e., the epididymal 
branches of the testicular artery, producing a local 
ischemia in the initial segment of the caput. Accumu
lation of metabolic wastes and resulting oxygen debt
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cause the pathological changes previously described.
The testicular artery in the rat is highly con

voluted as compared with this artery in the mouse, 
rabbit, dog, monkey or man (Harrison, 1944). This ana
tomical characteristic produces a relatively pulseless 
blood flow to the sensitive rat seminiferous tubules 
and serves to reduce the rate of blood flow serving 
this area. Vascular surface area is increased due to 
the convoluted nature of the testicular artery in the 
rat and the close association of this artery with the 
pampiniform plexus suggests that a mechanism of 
counter-current heat exchange exists, similiar to that 
which serves the hand or the foot (Harrison and Weiner, 
1949). This arrangement cools the blood entering the 
scrotum from the abdomen and concurrently heats the re
turning blood, thus maintaining the abdomino-testicular 
temperature gradient, required for normal development 
of the seminiferous epithelium in the testes of a wide 
variety of mammals (Harrison, 1952).

Blood flow to the epididymis presents some unique 
regional variations as well as species differences. In 
the rat, relative blood flow in the initial segment of
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the caput epididymis is high in relation to the more 
distal segments of the caput, corpus and cauda epidid
ymis (Brown and Waites, 1968). This pattern is not ob
served in the caput epididymal arterial trunks of either 
the ram or the rabbit. It has also been demonstrated 
that cells from the initial segment of the caput epidid
ymis of the rat possess high metabolic demands (Setchell 
et al., 1954) and consequently should be more sensitive
to oxygen or metabolic deprivation than would the cells 
from the corpus or cauda epididymis or these cells in 
the initial segment of the caput epididymides of the 
ram or the rabbit. The vulnerability of the epithelial 
cells from the proximal caput in the rat to sudden al
terations in their blood supply has been demonstrated 
by ligation of the testicular artery (Oettle' and 
Harrison, 1952) or the caput epididymal trunks of this 
artery (MacMillan, 1952). If the antifertility ac
tivity of U-5897 is mediated by an alteration of the 
vasculature serving the testis and/or the caput epidid
ymis (causing increased testicular temperature, oxygen 
debt or metabolic deprivation), then the specificity 
of this vasculature serving the rat testis and caput
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epididymis may account for the failure of U-5897 to 
express antifertility activity in the mouse and the 
rabbit and its failure to induce permanent sterility in 
the ram, monkey, guinea pig and boar.

Induction of reversible sterility in alpha-chloro- 
hydrin- treated animals results most likely from impair
ment of spermatozoan maturation in the epididymis due 
to drug mediated alteration of the epididymal vascula
ture (Ericsson, 1970). Normally, spermatozoa from the 
caput epididymis are incapable of fertilization (Bedford, 
1966, 1967 ; Orgebin-Crist, 1967) . If such spermatozoa 
were prevented from acquiring the capacity to fertilize 
by action of U-5897, there would be no physical evi
dence of this from motility, gross morphology or length 
of survival, however they would be unable to fertilize 
ova. Ericsson1s (1970) inability to find spermatozoa 
from treated animals on recovered uncleaved ova from 
mated females and his observation that drug treatment 
does not alter morphology, motility or the number of 
spermatozoa recovered from the oviducts of these mated 
females or from the epididymides of the treated males 
support this explanation. This evidence may mean that
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the plasma membrane of the treated spermatozoan has not 
matured enough to initiate and maintain proper contact 
with the ovum (Bedford, 1966). There is agreement that 
the numbers of spermatozoa are not altered as a result 
of drug treatment (Coppola, 1969; Erickson and Bennett, 
1971; Samojlik, 1970 ; Setty et al., 1970), however 
there are numerous reports citing reduced sperm motility 
(Coppola, 1969; Erickson and Bennett, 1971; Samojlik, 
1970, Setty et aJL., 1970) .

Males rendered temporarily or permanently sterile 
by U-5897 continue to express normal libido, coitus and 
ejaculation (Coppola, 1969; Ericsson, 1970; Gunn et al., 
1969; Samojlik, 1970) and show no alteration in number 
or morphology of the Leydig cells (Coppola, 1969; 
Samojlik, 1970). This evidence indicates that the ac
tion of U-5897 is not mediated by any androgenic or 
anti-androgenic influences.

Coppola (1969) also observed rapid drug-mediated 
reduction in fertility, but noted immediate return of 
at least partial fertility following the cessation of 
treatment and suggested that U-5897 acts upon sperm 
stores in the vas deferens. Coppola (1969) and Gunn et.
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a_l. (1969) have each offered an alternative explanation 
for U-5897-induced reversible sterility. They suggest 
that 3-chloro-1,2-propanediol, structurally similiar 
to the glycerol molecule, behaves as a toxic fopm of 
glycerol. Since glycerol is involved in phospholipid 
synthesis and since sperm motility is dependent upon 
specific phospholipids (Dawson and Scott, 1964; Hartree 
and Mann, 1959, Scott e_t a_l. , 1967), interruption of 
glycerylphosphorylcholine snythesis may serve as the 
mechanism, which induces temporary sterility.

Gunn et al., (1969) observed that U-5897 (15 mg/kg 
x 9) causes an increase in epididymal weight, the 
largest increase (41%) occurring in the caput, with no 
concurrent change in testis weight. Microscopic exam
ination showed that peritubular edema, confined to the 
initial segment of the caput epididymis, was the 
earliest demonstrable pathological change. The blood 
vessels of the internal spermatic artery-pampiniform 
plexus complex and superior epididymal branches of the 
spermatic artery, which nourish the proximal caput, 
showed no unusual changes, but the lymphatics always 
appeared dilated following U-5897 treatment. These ob-
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servations suggest that U-5897 may interfere with ab
sorption or utilization of testicular and/or epidid
ymal fluids, particularly since there is no response 
to the drug by the epididymal tissues when this ex
current duct is empty, i.e., after severance of the 
vasa efferentia or cryptorchidy. The dependence of 
drug activity on the presence of excurrent duct fluids 
demonstrates that the antifertility action of U-5897 
may result from interruption of a yet unidentified 
metabolic pathway. Interference with glycerylphospho- 
rylcholine synthesis, however, seems highly likely. 
U-5897 treatment, which renders the monkey temporarily 
sterile (30 mg/kg x 15) does not significantly alter 
epididymal phospholipid concentration in the treated 
animals (Setty e_t ad.., 1970) , although total epididymal
lipid concentration is markedly reduced. Glycerylphos- 
phorylcnoline is in highest concentration in the caput 
and lowest in the cauda epididymis of both treated and 
untreated monkeys but does increase in the caput (14%) 
corpus (13%) and cauda (10%) epididymis following 
U-5897 treatment. Such data indicate possible ab
normal glycerylphosphorylcholine utilization.
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In addition to the alterations in lipid concen
trations of the excurrent duct fluid, Setty et. al.,
(1970) observed a marked increase in zinc-65 uptake by 
spermatozoa from treated animals and suggested that 
U-5897 might be acting as a membrane damaging agent. 
Treatment of bull spermatozoa with a membrane damaging 
agent, digitonin, or by freezing, causes rapid uptake 
of zinc resulting from the exposure of strong zinc 
binding sites (Westmorland, 1967). This treatment does 
not alter respiratio*n or diminish oxidative phospho
rylation capabilities of the spermatozoa and reason
ably explains Setty1s observation that spermatozoa 
from treated animals consumed only slightly lower 
(8-11%) amounts of oxygen. However, reduced oxygen 
consumption by spermatozoa from rats treated with U-5897 
(40 mg/kg x 10) has been observed (Samojlik, 1970).

Treatment of rats, rabbits, and monkeys with 
C-14-U-5897 (labeled at the middle carbon) showed that 
blood levels in monkeys reach a maximum within 2 hours 
after the initial dose (Kirton et: aJL. , 1969) . Seminal
plasma carbon-14 concentrations of U-5897 fluctuated 
but were lower (60-80%) than blood levels. No detect-
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able radioactive compound was bound to the washed ejac
ulated monkey or epididymal rat sperm in vivo or fol
lowing in vitro incubation of rabbit, rat or monkey 
spermatozoa with C-14-U-5897. Drug elimination for all 
three species was 16-26% in the urine, 1-3% in feces 
and 25-32% in labeled CO2. Chromatographic evidence 
indicated that 90% of the radioactivity excreted in 
the urine was in the form of the unaltered parent com
pound. The failure of the radioactive compound to 
bind spermatozoa in vivo or in vitro and the low con
centrations of C-14-U-5897 in the seminal fluid suggest 
that the efficacy of U-5897 is not by direct action on 
the sperm or by concentration in the reproductive tract 
fluids. The excretion of a relatively large amount of 
unaltered drug also implies that alpha-chlorohydrin is 
the active molecule at the site of antifertility action 
(Ericsson and Youngdale, 1970) rather than glycidol as 
has been suggested by Jackson et al., (1970).

Erickson and Bennett (1971) administered daily 
10 mg/kg doses of U-5897 to rats and noted reduced 
sperm motility. Although normal sperm numbers were 
observed, very few had entered the fallopian tubes.
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When semen was collected from the uteri of females 3-4 
hours after mating with treated males and transferred 
directly into the ovarian bursa of an unmated female, 
the spermatozoa were capable of fertilization. Semen 
from untreated males transferred in the same fashion 
caused acceleration of egg transport in the fallopian 
tubes, which was not observed in semen from treated 
animals. These observations suggest that inhibition of 
sperm transport may be involved in the mechanism of 
U-5897 induced reversible sterility and this inhibition 
may possibly be mediated by a change in the semen of 
the treated animal. The prostaglandin-like effect on 
egg transport implies effects on oviducal musculature, 
possibly suggesting the role of the prostaglandins or 
some other smooth muscle stimulant.

4. Effect of U-5897 treatment on the sex accessory 
organs of reproduction

The effect of U-5897 on the male sex accessory 
organs is not fully defined. Coppola (1969) demon
strated no alteration of rat ventral prostate weights 
by U-5897 at a dose level of 5 mg/kg for a duration of 
14 days. No changes occurred in seminal vesicle fruc-



18

tose concentration or prostatic acid phosphatase ac
tivity in monkeys treated with U-5897 (30 mg/kg x 15), 
(Setty et a1., 1970). In addition, this same treatment 
did not alter testicular or sex accessory histologies, 
nor pituitary weight and gonadotropin concentration. 
Administration of U-5897 (15 mg/kg x 14) did not alter 
testicular, vas deferens, dorsolateral prostate, ven
tral prostate, seminal vesicle or coagulating gland 
weights in the rat (Gunn e_t al., 1970). Erickson and 
Bennett (1971) observed no changes in rat sex accessory 
weights with daily 10 mg/kg U-5897 treatment. No em
pirical evidence, which defines the effect of alpha- 
cnlorohydrin induced permanent sterility on andro- 
genicity in the male rat, currently exists.
B. Indices of Sexual Function in the Mammal

Several parameters can be utilized to evaluate the 
androgenic status of the male. Some of these may be 
described as follows:

1. Sexual behavior
Observational and experimental findings com

bine to indicate that various hormones, particularly 
those of gonadal origin, exert pronounced effects upon
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the sexual behavior of male and female mammals (Beach, 
1947; Commins and Stone, 1932; Daniels and Tauber,
1941; Stone, 1923). In males and females of seasonally 
breeding species complete mating performance normally 
occurs when the secretory activity of the gonad is at 
or near its peak (Beach, 1948). Studies of post-puber- 
ally castrated males have shown that ejaculation is 
the first element of the sexual behavior pattern to 
disappear following gonadectomy and that complete co
pulation undergoes a progressive decline in frequency. 
However some males display incomplete copulatory 
attempts for several months (Beach, 1944; Stone, 1927). 
Androgen treatment results in the restoration of normal 
copulatory behavior in pre- or post-puberally castrated 
male guinea pigs (Seward, 1940; Sollenberger and 
Hamilton, 1939) and rats (Moore and Price, 1938;
Shapiro, 1937). The progressive changes in sexual be
havior which accompany daily androgen treatment of 
castrate males are precisely the reverse of the modifi
cations that follow removal of the testes. These ob
servations illustrate that the intensity and complete
ness of sexual behavior depend in part upon the level
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of gonadal hormones but that copulatory behavior can 
persist for long periods of time despite removal of the 
hormonal stimulus.

2. Scructure and function of the sex accessory 
organs of reproduction

The significant correlation between the andro
genic state of the male rat and the histological and 
functional status of the animal's sex accessory organs 
is well documented. Moore, Hughes and Gallagher (1929) 
demonstrated that castration of the male rat reduces 
the tall, columnar epithelium of the seminal vesicle to 
a low, cuboidal variety. The epithelium from castrated 
animals evidenced disappearance of the cytoplasmic se
cretory granules within 2 days after the operation. 
Daily administration of testicular extracts restores 
normal adult appearance to the vesicular epithelium of 
the castrate (Moore and Gallagher, 1930).

The rat prostatic epithelium undergoes similiar 
involution following castration and recovery after ad- 
nimistration of testicular extracts (Moore, Price and 
Gallagher, 1930). Neither the vesicular nor prostatic 
epithelial cells respond in an "all or none" fashion
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to the stimulus of testicular extract, but rather in 
direct proportion to the amount of stimulus (hormone) 
present (Hansen, 1933) . Furthermore, the prostatic epi
thelium is more sensitive in its response to the hor
monal stimulus (Callow and Deanesly, 1935 ? Hansen, 1933 ; 
Korenchevsky, Dennison and Brovsin, 1936). Therefore, 
the epithelium of the sex accessory organs serves as a 
suitable indicator of androgenic activity in the male 
body.

Fructose has been identified in the semen of rats 
and established as the sugar supplying the readily 
fermentable substrate for the glycolytic systems within 
the spermatozoa (Mann, 1946). Furthermore, testosterone 
serves as the stimulus for fructose formation and main
tenance in the semen (Davies and Mann, 1947 ; Mann e_t al., 
1948 ; Mann and Parsons, 1947 ; Rudolph and Samuels,
1949). These studies have shown that lower fructose 
concentrations occur in the semen of immature and cas
trate male rats and that fructose concentrations are 
restored to adult, pre-castration levels by the admin
istration of testosterone or testosterone propionate.
Hence," the secretion of fructose in the male sex acces-
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sory organs of reproduction occurs only in the presence 
of the male hormone and is subject to characteristic 
fluctuations in response to decreased or increased ac
tivity of the testicular hormone.



II. STATEMENT OF PROBLEM

This study was conducted to evaluate the effect 
of a new, male chemosterilant, 3-chloro-l,2-propanediol 
(U-5897, alpha-chlorohydrin) on sexual function in the 
male rat. Gravitometrie, histological and chemical 
tests of gonadal and sex accessory function were em
ployed to determine whether androgenic regression
occurs with sterilization.



III. MATERIALS AND METHODS

A. Care of Experimental Animals
Sixty-four male Holtzman strain albino laboratory 

rats, weighing between 273 to 393 (x = 339) grams at 
the time of sacrifice and which were not previously ex
posed to sexual contact, were used in this investiga
tion. Each animal was housed individually and provided 
with Purina rat chow and water ad libitum and main
tained on a light:dark, 1 2 : 1 2 lighting regimen.
B. Method of Injection

Four groups of sixteen animals each were estab
lished with five animals in each of the groups serving 
as controls. Following light ether anethesia, each 
control animal was administered a single 1 . 0 cc. sub
cutaneous injection of 0.9% isotonic saline. A sterile 
2.5 cc. B-D (Becton-Dickinson) plastic syringe with 1̂  

inch, 20 gauge needle was used for all injections.
This same procedure was used to administer single, sub
cutaneous 50 mg/kg body weight dosages of 3-chloro-l, 
2-propanediol (U-5897, alpha-chlorohydrin) to each of 
the eleven experimental animals in a group.
C. Preparation of Alpha-chlorohydrin Stock Solution
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The density of alpha-chlorohydrin is 1.326 gm/ml 
and the stock solution was prepared with 0.75 cc. 
alpha-chlorohydrin per 100 cc. 0.9% isotonic saline. 
This preparation provided 10 milligrams alpha-chloro
hydrin per 1.0 cc. stock solution. Experimental ani
mals were weighed to the nearest 0.1 gram at the time 
of injection and administered 50 mg/kg body weight 
dosages of alpha-chlorohydrin in volumes ranging from 
1.2 to 1.5 cc. of stock solution.
D. Method of Sacrifice

Control and experimental animals in each group 
were sacrificed at intervals of 2, 4, 8 and 16 days 
following the administration of isotonic saline or 
alpha-chlorohydrin. Mild etherization followed by a
1.0 cc. intra-peritoneal injection of pentobarbitol 
and subsequent cervical dislocation were used in sac
rificing the animals. Immediately following cervical 
dislocation approximately 2.5 cc. of blood, to be 
used in steroid determination, were drawn from the 
heart into heparinized syringes. A blood smear was 
made -for later examination.
E. Tissue Processing
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The left seminal vesicle was extirpated immedi
ately, adhering connective tissue and the coagula
ting gland were removed and the seminal fluid ex
pressed. Following a thorough rinsing in 0.9% iso
tonic saline, the gland was blotted dry, weighed and 
iced for tissue fructose determination. The left lobe 
of the ventral prostate was removed and handled in 
the same manner for tissue fructose measurement. The 
right seminal vesicle, the right lobe of the ventral 
prostate, the testes and the epididymides were dis
sected and fixed in 10% buffered formalin for histo
logical evaluation. The tissues were sectioned (6 u) 
and stained with aliochrome stain.
F. Testosterone Determination

The blood plasma samples were processed by (A) 
solvent partitioning (peroxide free - ethylacetate: 
water), (B) thin-layer chromatography, (C) elution with
absolute alcohol and (D) quantitation of selected 
"spots". Estimates of testosterone were made follow
ing the procedure and fluorescence methods outlined by 
Udenfriend (1969). Details of each step in the anal
ysis are described below: a typical flow-sheet summa-
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rizing this procedure is presented in Figure 1. Only 
those samples in which there was a sufficient amount 
of blood plasma (0.2 to 0.5 cc.) and an adequate re
covery (35%) of the H-3 "marker" steriod were used in 
this determination.
G. Tissue Fructose Determination for Male Sex 
Accessory Organs

A slightly modified technique for measuring male 
sex accessory tissue fructose concentration, as de
scribed by Lindner and Mann (I960), was employed in 
this investigation. Details of each step in the anal
ysis are described below: a typical flow-sheet summa
rizing this procedure is presented in Figure 2. Paired 
samples were used in all cases and a mean value for the 
measurement was calculated.
H. Measurement of Male Sex Accessory Epithelium

Measurements of the epithelial heights from sec
tions of a seminal vesicle and a prostate for each con
trol and treated animal were made using a filar micro
meter eyepiece (American Optical #426 B). A maximum
of fifty measurements, ten measurements at five dif
ferent levels of section, were taken randomly for each
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accessory gland. Care was taken to measure only those 
epithelial cells that could be clearly delineated and 
which did not appear to be damaged by the tissue pro
cessing . Using these measurements a mean epithelial 
height for each sex accessory gland was calculated.
I. Statistical Analysis

The two-tailed student t test was used to deter
mine whether the means of control and treated animals 
in each group were significantly different (P < 0.01).



steroid0.2 - 0.5 ml. blood plasma and 25 ul. H-3 "marker"
+

3.0 ml. ethylacetate x 31
Shake for 10 min. x 3

Centrifuge 10 min. x 3
4-

Collect supernatant x 3
4-

Evaporate supernatant 25°C.
4-

Resuspend ethylacetate residue in 100 ul. ethanol (100%)
I

Spot 50 ul. on TLC silica-gel plate 
(Brinkman Silplate - F - 22)

Chromatogram one dimension in benzene :ethylacetate (6:4)

Chromatogram second dimension in ethylacetate rmethanol (99:1)
4-

Air dry and locate spots

Rf solvent 1 = 0.35 
Rf solvent 2 = 0.64

Scrape and collect spots and
4"1 . 0  ml. eluate (in cuvette)
i

Evaporate 25°C.
4-

Add 0.5 ml. cold sulfuric 
acid reagent*

4-
H e a t  at 56°C. 12 min.

i
Ice + add 0.75 ml. ethanol 
(100%) and mix

Add 4 ml. ethanol ( 100%) to 
read

'l'
Read against standards and 
blank on Turner (Model 111)
Fluorometer

1° 475 mu
2° = 530 mu

elute with 2 . 0 ml. ethanol (100%)
'I'

1.0 ml. in scintillation 
vial

Evaporate 2 5°C.
4-

10 ml. Liquifluor**
4-Gount on Uni lux

Liquid Scintillation 
Detector for 10 min. 
in H-3 channel

4-
Compute dis/min H-3

4-
Calculate percentage 
recovery versus H-3 
reference standards.

I
Correct ug. steroid for 
recovery

4-
Express as ug. steroid/ml. 
plasma

* (H2S0 4 reagent = 8 parts cone. H2S0 4 + 2 parts 90% ethanol)
** (0.4% POP and 0.003% POPOP in toluene)

Figure 1. Flow-chart for Steroid Determination
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Homogenize accessory tissues separately 
(tissue: TCA, 1:4)

4
Precipitate protein with 1.0 ml. 0.3 N Ba(OH)2

4

Add 1.0 ml. 5% ZnS04 • 7H20 
4

Adjust to 5 ml. with distilled H20
4

Centrifuge 10 min.
4

Transfer 1.0 ml. supernatant to cuvette
4

Add 1.0 ml. 0.1% ethanolic resourcinol
4

Add 3.0 ml. HC1 reagent (cone. HC1:H20; 5:1)
4

Heat at 80°C. for 15 min.
4

Read against standards and blank on Spec 20 
(Bausch & Lomb) at 525 mu.

Figure 2. Flow-chart for Sex Accessory Tissue Fructose 
Measurement



IV. RESULTS

The results of this investigation are presented 
below.

A. Effect of Alpha-chlorohydrin on the Testis and 
Epididymis

Administration of alpha-chlorohydrin (50 mg/kg, 
s.c.) resulted in bilateral lesion formation in the 
initial segment of the caput epididymis in all treated 
animals. The lesions were grossly visible and imme
diate increases in testicular and epididymal weights 
due to blockage of the excurrent ducts were indicative 
evidence. Histological analysis of the testes and 
epididymides confirmed these observations.

Testis : Two days following alpha-chlorohydrin 
treatment, testicular weight-body weight ratios in
creased significantly (P < 0.01) as compared with thè 
control values (Table 1). This value was slightly 
lower 4 days after treatment with the drug, but was 
still significantly higher (P <  0.01) than the control 
organ weight-body weight ratio. A similiar decrease 
which continued to show significantly higher testis- 
body weight ratios (P < 0.05) was observed in animals
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sacrificed 3 days after alpha-chlorohydrin adminis
tration. No significant difference in the testicular 
weight-body weight ratios was observed between paired 
control and treated animals 16 days after treatment 
with alpha-chlorohydrin.

Histology of the testis : Lesion formation in the 
proximal segment of the caput epididymis caused tes
ticular swelling, seminiferous tubule dilation, intra
tubular edema, subsequent pressure degeneration of the 
germinal epithelium and inhibition of spermatogenesis 
(Figure 3). Tubule dilation was reduced in the testes 
of animals sacrificed 16 days following administration 
of alpha-chlorohydrin. A few of the seminiferous tu
bules in the testes of these animals showed a slight ' 
degree of active spermatogenesis. Giant multi-nucle
ated cells were observed in 6 of the 11 animals sacri
ficed at 8 and 16 days after alpha-chlorohydrin treat
ment (Figure 4). These giant cells were not observed 
in animals sacrificed at 2 and 4 days following drug 
treatment.

Epididymis : Four days after alpha-chlorohydrin 
treatment, a significant increase (P < 0.05) occurred
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in the epididymal weight-body weight ratios of the 
treated animals (Table 1). A significant decrease 
(P < 0.01) in this ratio was observed in experimental 
animals 16 days after treatment. No other significant 
alterations of this value were observed. At autopsy 
the cauda epididymides in the 16-day animals appeared 
translucent.

Histology of the epididymis: Lesion formation was 
a result of the detachment of the tall columnar epi
thelial lining of the initial segment of the caput epi
didymis and subsequent luminal blockage (Figures 5 and 
6). Initially, spermatozoa accumulated in the region 
proximal to the lesion and extensive peritubular edema 
and tubular dilation was evident (Figure 6). Epithe
lial necrosis and fibrosis of the tissue resulted. No 
changes in the epithelial cells of the corpus epidid
ymis were observed, however cellular debris was seen 
in the tubule lumens of this region and a gradual re
duction in the number of corpus epididymal spermatozoa 
was noted (Figure 7).
B . Effect of Alpha-chlorohydrin on the Accessory 
Reproductive Organs and on Plasma Testosterone Levels
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Seminal vesicle : No significant changes were 
observed in the seminal vesicle-body weight ratios for 
alpha-chlorohydrin treated animals 2, 4, and 16 days 
following treatment (Table 1). A significant decrease 
(P ^ 0.05) in this ratio was noted in animals sacri
ficed 3 days following the administration of the com
pound , however, this lowered ratio was not observed in 
freshly weighed vesicles.

The seminal vesicle epithelial cells were tall 
columnar with basal nuclei (Figure 8). Epithelial 
height measurements for this organ in treated animals 
showed no significant differences from the paired con
trol measurements 2, 8 and 16 days following alpha—' 

lorohydrin treatment (Table 2) . A significant re
duction (P < 0.05) in vesicle epithelial height was 
observed in animals sacrificed 4 days after treatment. 
No histological alterations in vesicular epithelial 
cells were observed in any of the treated animals 
(Figure 8).

There were no significant differences in seminal 
vesicle tissue fructose concentration or content at any 
of thê  post-treatment intervals that were examined.
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(Table 3) .

Ventral prostate: The ventral prostate-body 
weight ratios for treated animals did not differ sig
nificantly from control values at 2, 4, 8 or 16 "days 
following alpha-chlorchydrin treatment (Table 1).

The ventral prostate was characterized by columnar 
epithelium with basal nuclei (Figure 9). No change was 
observed in ventral prostate epithelial heights 
throughout the duration of the study (Table 2).

Tissue fructose concentration and content were not 
significantly different from control values 2 , 4 , 8  and 
16 days following alpha-chlorohydrin administration 
(Table 3) .

Plasma testosterone : Mean plasma testosterone 
titers ranged between 0.57 to 2.22 ug./ml plasma in con
trol animals and between 0.77 to 1.46 ug/ml plasma in 
experimental animals (Table 2). No significant dif
ferences in mean plasma testosterone concentrations 
between control and experimental animals were observed 
in this study.
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FIGURE 3. TESTES OF CONTROL AND ALPHA-CHLOROHYDRIN 
TREATED (50 mg/kg, s.c.) ANIMALS

a. Upper Left: Testis 2 Days After Treatment (LOOx)
b. Upper Right: Testis 4 Days After Treatment (lOOx)
c. Center: Control Testis (lOOx)
d. Lower Left: Testis 8 Days After Treatment (lOOx)
e. Lower Right: Testis 16 Days After Treatment (lOOx)
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Figure 3



FIGURE 4 GIANT MULTI-NUCLEATE CELLS IN THE SEMINIF
EROUS TUBULES OF ALPHA-CHLOROHYDRIN TREATED 
(50 mg/kg, s.c.) ANIMALS AT 8 AND 16 DAYS 
AFTER TREATMENT

a. Top: Control Seminiferous Tubule Epithelium (lOOx)
b. Middle: Giant Multi-nucleate Cells (10Ox)
c. Bottom: Giant Multi-nucleate Cells (500x)
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Figure 4



FIGURE 5. CAPUT EPIDIDYMIDES OF CONTROL AND ALPHA-
CHLOROHYDRIN TREATED (50 mg/kg, s.c.)
ANIMALS

a. Upper Left: Caput Epididymis 2 Days After Treat
ment (10Ox)b. Upper Right : Caput Epididymis 4 Days After Treat
ment (lOOx)

C . Center Control Caput Epididymis (lOOx)d. Lower Left: Caput Epididymis 8 Days After Treat
ment (lOOx)e. Lower Right : Caput Epididymis 16 Days After Treat' 
ment (lOOx)
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Figure 5



FIGURE 6. CAPUT EPIDIDYMIDES OF CONTROL AND ALPHA-
CHLOROHYDRIN TREATED (50 mg/kg, s.c.)
ANIMALS

a. Top: Control Epithelium (500x)
b. Middle: Spermatozoa Accumulation 2 Days After

Treatment (500x)
c. Bottom: Peritubular Edema 4 Days After Treatment

(500x)
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FIGURE 7.

a. Upper Left: Corpus Epididymis 2 Days After Treat
ment (lOOx)

b . Upper Right : Corpus Epididymis 4 Days After Treat
ment (lOOx)

c. Center : Control Corpus Epididymis (lOOx)
d. Lower Left : Corpus Epididymis (lOOx)
e. Lower Right : Corpus Epididymis 16 Days After Treat

ment (lOOx)

CORPUS EPIDIDYMIDES OF CONTROL AND ALPHA-
CHLOROHYDRIN TREATED (50 mg/kg, s.c.)
ANIMALS
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Figure 7



a. Upper Left: Seminal Vesicle Epithelium 2 Days After
Treatment (500x)

b . Upper Right: Seminal Vesicle Epithelium 4 Days
After Treatment (500x)

c. Center: Control Seminal Vesicle Epithelium (500x)
d. Lower Left: Seminal Vesicle Epithelium 3 Days

After Treatment (500x)
e. Lower Right: Seminal Vesicle Epithelium 16 Days

After Treatment (50Ox)

FIGURE 8. SEMINAL VESICLE EPITHELIUM OF CONTROL AND
ALPHA-CHLOROHYDRIN TREATED (50 mg/kg, s.c.)
ANIMALS
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Figure 8



a. Upper Left: Ventral Prostate Epithelium 2 Days
After Treatment (500x)

b. Upper Right: Ventral Prostate Epithelium 4 Days
After Treatment (500x)

c. Center: Control Ventral Prostate Epithelium (500x)
d. Lower Left: Ventral Prostate Epithelium 3 Days

After Treatment (500x)
e. Lower Right: Ventral Prostate Epithelium 16 Days

After Treatment (500x)

FIGURE 9. VENTRAL PROSTATE EPITHELIUM OF CONTROL AND
ALPHA-CHLOROHYDRIN TREATED (50 mg/kg, s c )
ANIMALS





TABLF 1. RELATIVE WEIGHTS OF GONADS AND ACCESSORY REPRODUCTIVE 
ORGANS OF THE ADULT MALE RATS TREATED WITH CHLOROHYDRIN (50 ag/kg B.W., S.C.)

DAYS MEAN TESTIS WT. EPIDIDYMIS WT. SEM. VES. WT. PROSTATE W T . _
GROUP N POST

U-5897
BODY

WEIGHT
(gna)

BODY WT. tSeE 
x m 3

BODY WT. ISeKe 
x 103

BODY WT. IDeEe 
x 10*

BODY WT. I3eEe 
x 103

CONTROL (5)
2

307.8 11.7610.43 3.7310.09 3.3510.48 1.8510.24
EXPERIMENTAL ( ID 292.2 15.9610.44* 4.0410.12 2.6911.37 1.6110.08

CONTROL (5)
A

348.2 11.0410.38 3.4710.07 2.7510.30 1.7710.19
EXPERIMENTAL ( ID 348.9 15 .6710.62* 3.7710.12** 3.0810.18 1.4710.06

CONTROL (5)
8

344.2 10.7810.28 3.6410.11 3.2010.29 1.5910.23
EXPERIMENTAL (11) 337.6 14.1411.26** 3.3310.11 2.4610.11*** 1.6810.87

CONTROL (5)
16

375.8 10.1910.17 3.5710.10 2.9010.21 1.6410.08
EXPERIMENTAL ( ID 368.4 10.3311.85 2.5310.12* 2.8210.20 1.5910.10

♦Significant at P<0.01 
♦♦Significant at P<0.05

♦♦♦Significant at P<0.05 ; but no significant difference in weight-ratios of fresh tissues



TABLE 2. MEAN EPITHELIAL MEASUREMENTS OF ACCESSORY REPRODUCTIVE ORGANS AND 
PLASMA TESTOSTERONE CONCENTRATIONS IN ADULT MALE RATS 

TREATED WITH CHLOROHYDRIN (50 mg/kg B.W., S.C.)

GROUP N
DAYS
POST

U-5897
SEMINAL 
VESICLE 

EPITHELIUM 
(ylS.E.)

VENTRAL LOBE 
PROSTATE 

EPITHELIUM 
(piS.E.)

PLASMA
TESTOSTERONE 
(pg/mllS.E .)

N

CONTROL (5) 9 16.67±0.57 19.6410.77 0.5710.17 (3)
EXPERIMENTAL (ID

L

15.89 + 0.19 18.8510.18 1.0010.17 (5)

CONTROL (5) 17.4910.54 20.3110.55 1.3410.32 (3)
EXPERIMENTAL (ID

4

16.0510.22** 19 .3410.55 1.0410.17 (8)

CONTROL (5)
8

16.4810.31 19.9110.57 1.4110.29 (3)
EXPERIMENTAL (ID 17.2510.24 20.0210.38 0.7710.10 (9)

CONTROL (5)
16

16.8910.43 19 .2310.84 2.2210.74 (3)
EXPERIMENTAL (ID 17.0310.10 18.8910.38 1.4610.38 (7)

**Signifleant at P<0.05
Ul





V. DISCUSSION AND CONCLUSIONS 
The results of this study show that 3-chloro-l,2- 

propanediol (50 mg/kg, s.c.) induced bilateral lesion 
formation in the initial segment of the rat caput epi
didymis rendering the treated animals permanently 
sterile by extragonadal excurrent duct blockage. Se
quential alterations in testicular and epididymal his
tology observed in this study were similiar to the se
quence of changes observed by Hoffer and Hamilton 
(1970). Testicular weights increased to a maximum 2 
days after treatment and these weights gradually de
creased with time probably as a result of testicular 
fluid resorption and inhibition of spermatogenesis. 
Photomicrographs showed maximum inter- and intra-tu
bular dilation 2 days following U—5897 treatment (max
imum testicular weight), followed by a general reduc
tion in dilation and an increase in degeneration of the 
seminiferous epithelium (Figure 3). Recovery of active 
spermatogenesis in some seminiferous tubules of rats 
rendered permanently sterile by U-5897 has been ob
served 9 months after treatment (Ericsson, 1970).

The testicular pathology observed in U-5897
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treated animals is similiar to the pathological changes 

induced in the rat testis by a wide variety of treat
ments: occlusion of the testicular artery (Oettle1 and
Harrison, 1952), ligation of the superior epididymal 
branches of the testicular artery (MacMillan, 1952), 
efferent duct ligation (VanWagenen, 1924, 1925 ; Oslund,
1926), and by cadmium chloride administration (Parizek, 
1956; Kar and Das, 1960 ; Mason et al., 1964). It is 
generally believed that damage caused by these testi
cular insults is the result of tissue ischemia. The 
similarity between testicular damage induced by U-5897 
treatment and that damage resulting from the treatments 
mentioned above invites speculation that U-5897 pro
duces local ischemia in the proximal caput epididymis. 
Accumulation of metabolic wastes and oxygen and metab
olite deprivation cause the cells from this region to 
slough, undergo necrosis and block the tubule lumen.

Giant, multi-nucleate cells observed in the semi
niferous tubules of some (50%) of the animals sacri
ficed 8 and 16 days after U-5897 treatment are be
lieved to form by cytoplasmic coalesence when sper
matids, in the Golgi- or cap-phase, cease to differ-
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entiate. The precise mechanism of their formation, 
however, is not known (Kanwar et aJL., 1971) . Interes
tingly, these cytoplasmic masses have also been ob
served in the seminiferous tubules following occlusion 
of the testicular artery (Oettle1 and Harrison, 1952), 
ligation of the superior epididymal trunks of the tes
ticular artery (Harrison, 1952) , efferent duct ligation 
(Smith, 1962), scrotal hypothermia (Macdonald and 
Harrison, 1954) and scrotal hyperthermia (Kanwar et. 
al., 1971). Observation of giant cell formation in
duced by U-5897 treatment lends further support to the 
preceding speculation on the mechanism by which the 
compound induces permanent infertility.

The significant increase in the epididymal weights 
of animals 4 days after U-5897 treatment was the result 
of spermatozoa accumulation proximal to the luminal 
blockage, which caused extensive peritubular edema to 
develop (Figures 5 and 6). Gradual reduction in epi
didymal weights resulted from the removal of sperma
tozoa and cellular debris from the segments of the epi
didymis distal to the lesion site. (Figure 7).

Seminal vesicle weights of animals sacrificed 3
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days after U-5897 treatment were significantly lower 
(P < 0.05) than the weights of control vesicles. A 
similar decrease in the fresh-weights of these organs 
was not observed; nor were the epithelial heights in 
the fixed vesicles significantly lower than the epi
thelial heights of vesicles from control animals.
These observations suggest that the significant reduc
tion in weight of the fixed vesicles was due to the 
fixation process and not the result of drug treatment. 
However, the water content of the vesicular tissues may 
have differed at this time, since 8-day animals showed 
higher (33%) plasma levels of adrenocorticoids. In
creased sodium retention stimulated by the rise in 
plasma adrenocorticoids, would be accompanied by in
creased water retention and more interstitial fluid in 
the vesicular tissue.

Vesicular epithelial heights were significantly 
lower (P <  0.05) in the seminal vesicles of animals 
4 days after U-5897 treatment. Failure to observe con
comitant loss of fixed or fresh vesicular weight in 
these animals implies that the reduction in epithelial 
height resulted from tissue fixation and histological



57

processes. However, these animals were probably suf
fering from pain; the post-treatment trauma to the 
testes of the animals may have adversely influenced 
gonadotrophin release.

Mean plasma testosterone titers were variable in 
both control and experimental animals but were not sig
nificantly different. Titers were found to range from 
0.57 to 2.22 ug/ml plasma in control animals and 0.77 
to 1.45 ug/ml plasma in experimental animals. Levels 
of this hormone have been measured at 0.025 to 1.6 
ug/ml plasma in the spermatic vein blood of humans 
(Hollander and Hollander, 1958) and observed at approx
imately 3 ug/ml and 0.6 ug/ml in the peripheral blood 
plasma of the bull (Savard et al.( 1961) and the rhesus 
monkey, respectively (Rose e_t a_l. , 1971). Plasma 17- 
keto steroid levels, which are indicative of the tes
tosterone concentration, range between 0.6 and 1.8 ug/ml 
plasma in the human (Migeon and Plager, 1954). The tes
tosterone titers observed in this study correlate 
reasonably well with measurements of this hormone in the 
plasma of other species. Individual variations may 
possibly be attributed to social rank differences among
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the animals (Rose _et a_l., 1971) .
Previous studies have noted that the ventral pros

tate contains remarkably high concentrations of citric 
acid, but completely lacks fructose. The dorsolateral 
prostate, however, produces both fructose and citric 
acid (Humphrey and Mann, 1948, 1949). In a number of
species (man, monkey, bull, ram, goat, boar, deer, 
guinea pig) the bulk of the seminal fructose is se
creted by the seminal vesicle (Mann, 1964). However, 
in the rat the coagulating gland secretes fructose and 
the seminal vesicle secretes only citric acid (Humphrey 
and Mann, 1948, 1949; Lutwak-Mann, Mann and Price,
1949). Results of this present study indicate concen
trations of fructose in both the seminal vesicle and 
ventral prostatic tissues. Although the sugar was in 
higher concentration in the vesicular tissue, it was 
also readily measurable in the tissue of the ventral 
prostate. It seems unlikely that the fructose present 
in these tissues was residual seminal fluid sugar which 
remained in the tissue following removal of the seminal 
fluid by isotonic saline rinsing. If this were the 
case, then one would expect large variation in measure
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ments and this was not generally observed. Low, but 
measurable fructose concentrations, therefore exist in 
the tissues of the ventral prostate and seminal vesicle. 
Furthermore, fructose concentration and content in 
these tissues were not significantly altered by U-5897 
treatment, but were generally higher in the sex acces
sory organs of treated animals.

Characteristic seminal vesicle and ventral pros
tate epithelium of control and U-5897 treated animals 
are shown in Figures 8 and 9. Without exception these 
epithelial cells maintained their normal tall, columnar 
appearance and demonstrated no involution to the low, 
cuboidal variety such as is observed following cas
tration (Moore, Hughes and Gallagher, 1930; Moore and 
Gallagher, 1930 ; Moore, Price and Gallagher, 1930).

Normal sex accessory organ weights, epithelial 
heights and tissue fructose concentrations and normal 
plasma testosterone titers in animals permanently ster
ilized by a single, 50 mg/kg, subcutaneous adminis
tration of 3-chloro-l,2-propanediol (U-5897) clearly 
indicate that endocrine control of sexual function was 
not altered by sterilization. This observation is in
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agreement with those of other investigators who noted 
no change in libido of male rats treated at comparable 
dose levels (Coppola, 1969; Ericsson, 1950, Gunn et al., 
1970; Samojlik, 1970).

The collective data on gonadal function strongly 
suggest that wild rats permanently sterilized by U-5897 
will continue to compete normally for territory, food, 
social order and sexual partners and would therefore 
exert a stabilizing influence on the local population 
in the manner previously discussed (see Introduction).

Andrews et al., (1972) have demonstrated in a
freely-growing wild rat population that a single oral 
dose of bait-administered U-5897 caused reduction (50%) 
in density due to mortality. Reduction of fertility 
was produced by induction of permanent sterility in 30% 
of the adult males. However, better juvenile survival 
(presumably resulting from better maternal care) was 
evident in the reduced population and was typical of an 
expanding population. In a similar field trial, Bower- 
man and Brooks (1971) sterilized 78% of the adult 
males, but did not observe a reduction in the number of 
visible pregnancies. The failure of U-5897 to prevent
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expansion in these populations is probably due to the 
promiscuous behavior of the female wild rat. Unless 
a large percentage (90-95%) of the adult males are 
sterile, the probability of a female mating with a 
fertile male is high. This situation will necessitate 
development of an efficient means of drug delivery or 
multiple bait administrations, such that sterility in 
a high percentage of adult males is attained.

3-chloro-l,2-propanediol (U-5897) possesses 
single-dose effectiveness when administered by mouth 
in food or water and is accepted by rats without alter
ations in libido. Moreover, the relative non-toxicity 
of the drug to domestic animals and wildlife makes the 
drug reasonably specific for rats.

These characteristics in association with in
creased drug stability in the environment by micro
encapsulation (Ericsson et al., 1970) and the com
pound's minimal cost (5 cents per sterility dose, 
Ericsson, personal communication) make 3-chloro-l,2- 
propanediol (U-5897) not only an attractive male 
chemosterilant but also one well-suited for wild rat 
population control programs.
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VI. SUMMARY

Evaluation of several indices of sexual function 
demonstrated that. 3-chloro-l, 2-propaned.iol (U-5897) in
duced permanent sterility in adult male rats, but did 
not interfere with the androgenic status of the treated 
animals. Therefore the compound should not alter the 
libido of the wild male rats rendered permanently 
sterile; this characteristic, particularly, as well as 
others possessed by the drug, suggest that 3-chloro-l, 
2-propanediol (U-5897) will serve as an effective agent 
for regulating expansion in wild rat populations.
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