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respect to its location in the mitochondrion. Super-dense
granules (100-400 A°) which are irregular in shape are often
included in the mitochondrial bodies. Endoplasmic reticu-
lum in the cytoplasm is sometimes arranged so that it
appears continuous with the outer mitochondrial mem-
brane.

DiscussioN

The mechanism whereby Acanthamoeba mitochondria
become cup-shaped or form large dense bodies in their
interior during cyst induction is not clear. However, it is
well known that aerobic respiration as measured by oxy-
gen consumption decreases rapidly during encystment
(Klein and Neff, 1960). In addition, Sobota et. al. (1981)
reported Ca*™ and Mg** accumulation in Acanthamoeba
castellanii under conditions of high cultural tonicity and
attributed specific developmental changes in mitochondria
and other cellular organelles to calcium binding sites where
these ions accumulated. Since large intranuclear microfil-
aments are also induced in Acanthamoeba during preen-
cystment (Tomlinson, 1984), it is tempting to postulate a
“Ca*™ trigger” for Acanthamoeba analogous to the role of
this ion in vertebrate muscular contraction. Storage of
excess calcium in mitochondria of Acanthamoeba may
alter respiratory mechanisms, induce mitochondrial mem-
brane invagination via local tonicity alteration, and serve

in some manner as binding sites for electron dense stains
such as those utilized in this study. And how are these
changes “reversed” in Acanthamoeba? That, too, is not
clear at this time. However, the fate of intramitochondrial
cups and large electron dense bodies in Acanthamoeba are
currently under investigation in this laboratory and will be
the subject of a future communication.
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ABSTRACT

The hypothesis postulating that prostaglandin Fje
(PGF,a) induces luteolysis by restricting blood flow to the
corpus luteum was tested. Immature female rats bearing
functional corpora lutea were treated with various vasodi-
lating or vasoconstricting prostaglandins, and levels of
progesterone and 20a-dihydroprogesterone in serum and
in medium of cultured luteal cells were used as the index of
luteal cell function. Although luteal function generally fol-
lows the vascular action of prostaglandins (i.e., vasodila-
tors are luteotrophic and vasoconstictors. are luteolytic)
this logic does not apply to all prostaglandins. These
results indicate that a vasoconstricting property does not
ensure luteal regression and PGFya-induced luteolysis is
caused by factors in addition to decreased ovarian blood

supply.
INTRODUCTION

In the mammalian ovary, the corpus luteum (CL) is
formed after ovulation from the follicle which releases the
egg. The main function of the corpus luteum is to secrete
progesterone which maintains pregnancy by inhibiting uter-
ine contraction. In the absence of conception, however, the
CL degenerates which is characterized by a sharp drop in
serum progesterone levels and a subsequent rise in the level
of its metabolite, 20a-dihydroprogesterone (20a-
DHP). This process, known as luteolysis, is caused by one

prostaglandin, PGFsa which is a 20-carbon unsaturated
carboxylic acid with a cyclopentane ring. Prostaglandin
F,a has been noted for its potent lyteolytic effect in many
species including humans (Vijayakuman and Walters,
1983). Evidence for the luteolytic action comes partly from
the ability of exogenously administered PGF,a in regress-
ing the CL and the identification of PGF,a as the
naturally-occurring luteolysin in sheep by Goding et al.
(1974). Other evidence includes: Increased length of luteal
phase in the rat following injection of indomethacin, which
suppresses production of all classes of prostaglandins
(Patrono et al., 1976); prolonged estrus cycle in the cow
and sheep when passively immunized with PGF;o antibo-
dies (Fairclough et al., 1981); and morphologic degenera-
tion of the CL by PGF,a in the guinea pig (Pavvola,
1979).

Other prostaglandins are effective in modifying luteal
function. For example, PGE,, although less potent than
PGF,aq, is luteolytic in some species, while PGE,« appears
to be luteotrophic in many species. Because of the major
physiological effects of prostaglandins is their ability to
constrict or dilate blood vessels, a hypothesis has been
formulated to explain the underlying mechanism of
PGF,a-induced luteolysis. The hypothesis is supported by
fragmented evidence showing that some vasodilating pros-
taglandins are luteotrophic, while vasoconstricting prosta-
glandins are luteolytic (Milvae and Hansel, 1983). In
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general, the PGE’s and PGA’s are classified as vasodila-
tors, while the PGB’s and PGF’s are classified as vasocon-
strictors. However, no systematic studies are available that
definitively test the universality of the “blood flow hypoth-
esis”. This study was performed with vasodilators and
vasoconstrictors in order to gain insight into the cause of
luteal maintenance and regression. The possibility of a
prostacyclin (PGI;) receptor on the ovary, and luteal
effects of PG, were also examined separately in this
experiment. This report describes the resulting progeste-
rone and 20a-DHP levels, as well as LH receptors on the
ovary of rats treated with one of six different prosta-
glandins.

MATERIALS AND METHODS

Animals

Immature female CD strain rats were obtained from
Charles River Laboratories (Wilmington, MA). At 25 days
of age, rats were primed subcutaneously with 50 interna-
tional units (IU) of pregnant mare serum gonadotropin
(PMSG), followed by 25 1U of human chorionic gonado-
tropin (HCG) 56 hours later. The animals were provided
with standard rat chow and tap water and were housed in
air conditioned quarters with a dark:light cycle of 10:14.

Chemicals

The prostaglandins used in this study, PGE,, PGFq,
PGF,a, PGA;, PGB;, PGy, and Lutalyse were purchased
from the Upjohn Company. Radiolabeled progesterone
(carrier free sodium 125;, Progesterone-11la-glucuronide-
125,-iodotyramine) and 20e-DHP (1,2,6,7-3H-20c
-hydroxy-pregn-4-en-3-one) were purchased from Amer-
sham Corporation (Arlington Heights, IL). All other
chemicals of reagent grade were purchased from Sigma or
Fisher.

Prostaglandin treatment and sample collection

In both experiments, prostaglandins were administered
as 250ug prostaglandin as described under the respective
experimental descriptions. Control animals received vehi-
cle only. At selected times, animals were sacrificed by
decapitation and trunk blood was collected for determina-
tion of serum levels of progesterone and 20a-DHP. Ova-
ries were removed, cleaned of fat, and either placed in
Eagle’s MEM/Ham’s F12 (E/H) tissue culture medium
(Gibco, Grand Island, NY) for ovarian cell culture or fro-
zen on dry ice and stored at ~70°C until LH binding
studies.

Culture of ovarian cells

Ovaries from each treatment group Wwere weighed,
pooled, and minced with a sterile razor blade. Minced
tissue was dissociated with Type V crude collagenase (2000
units/gm tissue added) in E/H medium. The dissociation
was carried out at 37°C in a Dubnoff shaking incubator
for one half hour period, and two subsequent one hour
periods, each using fresh collagenase. After dissociation
was complete, the final cell pellet was washed three times
in E/H media and was resuspended in E/H media with
109 fetal bovine serum, 0.2% gentamycin and 2% fungi-
zone (Gibco, Grand Island, NY). One and one half millilit-
ers of cell suspension were plated into each sterile 35mm
Falcon culture dish containing a sterile glass slip to facili-
tate cell attachment. Cells were cultured at 37°C in a

Forma Scientific water-jacketed incubator with humidified
959% air and 5% CO,. Culture medium was changed every
24 hours and frozen for steroid determination 48 hours
after initial incubation for each time period. Cells were
examined daily using an Olympus IMT inverted micro-
SCope.

Steroid level determination in serum and cell media
Serum levels of progesterone and 20c-DHP were deter-
mined by radioimmunoassay after extraction with hexane.
Steroid levels in culture medium were assayed without
hexane extraction. The procedures for radioimmunoassay
for progesterone were described by Gibori et al. (1977),
and radioimmunoassay for 20a DHP were described by
Resko et al. (1974). Dr. Gordon D. Niswender of Colo-
rado State University supplied the antibodies used in all
experiments. The hormone production by each culture
dish was corrected for total DNA content for each dish.

Quantification of LH receptors, protein, and DNA content

LH binding capacity in ovaries from control and
prostaglandin-treated animals was determined by a radi-
oreceptor assay using '2°1-HCG (CR 121) with specific
activity approximately 30 mCi/mg. Specific HCG binding
was determined by subtracting binding in the presence of
100 fold excess unlabeled HCG from total binding. The
LH binding capacity was corrected for ovarian protein
content which was determined by the method of Lowry
(1951). Total DNA in each culture dish was determined by
the method of Burton (1956).

Experiment #1

Forty-eight PMSG/hCG-primed rats were divided into
four groups, control rats (vehicle only) and rats receiving
250ug of the following prostaglandins: PGE,, PGF,a, and
PGF,a. Treatments were initiated seven days after PMSG
priming. Ovaries and trunk blood were collected at three
hours, one day, and three days after treatment to deter-
mine the effect of each prostaglandin on blood levels of
hormones and luteal cell function®

Experiment #2

Sixty-four PMSC/hCG-primed rats were treated with
the following: Vehicle only, PGA,, PGBy, and PGFyq;
PGF,a was given as Lutalyse (Upjohn, Kalamazoo, MI).
Treatments were, as before, initiated seven days after prim-
ing. Animals were killed at three hours, one day, and three
days after treatment, except for four control animals,
which were killed at the time of vehicle injection. Ovaries
and trunk blood were collected from all animals for steroid
assay, LH receptor quantification, and DNA and protein
determination.

Experiment #3

Twenty PMSG/hCG-primed rats were injected with
250mg prostacyclin (PGIy) seven days after priming. Five
animals were killed at each of the following time periods:
30 minutes, 80 minutes, 5 hours, and 2 days post treat-
ment. Twenty-four control rats (vehicle only) were killed
as above, except that four controls were killed immediately
after vehicle injection. Ovaries and trunk blood were col-
lected as in previous experiments for steroid quantifica-
tion, LH receptor quantification, and DNA and protein
determination.
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RESULTS

Experiment #1

Prostaglandin F,e induced a 60% reduction in serum
progesterone levels within three hours after treatment.
Although the levels are not different at 24 hours post injec-
tion but after three days the progesterone levels are less
than 509 that of controls. On the other hand, PGE, had
no effect on serum progesterone levels throughout the
experimental period, while PGF,« resulted in an approxi-
mately 60% increase in progesterone three days after
treatment (Table 1).

All three prostaglandins caused significant increases in
serum levels of 20a-DHP on Day 1 with PGF,« exhibiting
the most dramatic effect (2.5 fold increase). However, by
Day 3, the 20a-DHP levels had returned to control values
in all treatment groups except for the PGF,a group (Table
2).

Two days after culture, progesterone production by
luteal cells removed three hours after prostaglandin injec-
tion was essentially the same regardless of treatment (Table
3). When ovaries were removed three days after treatment,
progesterone production by cultured ovarian cells from
PGF,o injected rats was slightly less than controls. The
production of 20a-dihydroprogesterone production by cul-
tured luteal cells from PGF,a-treated rats was significantly
higher than controls and other treatment groups when
ovaries were removed three hours post-injection. However,
when ovaries were removed three days later, 20a-DHP
levels in medium from all three prostaglandin-treated
groups were substantially lower than controls (Table 4).
Total DNA content of ovarian cultures was not different
among the treatment groups except for PGF,a-treated rats
whose ovaries were removed at three hours. Therefore, no
correction of the steroid production by cultured cells for
DNA was necessary.

TABLE 1. Serum Progesteron (% of Control)

Treatment 3h 3d

PGE, D 108 116

PGF ,a D 746 165*

PGF,a C 39.6* 47*

PGA, D 72 175*

PGB, C 83 228*

(5 hours) (2 days)

PGl, D 128 179*

*statistically significant (p < 0.05)
D = vasodilator
C = vasoconstrictor

TABLE 2. Serum 20« dihydroprogesterone (% of Control)

Treatment 1d 3d

PGE , 135 100

PGF ,« 164 87

PGF,«a 250* 52.5

PGA, 31 85

PGB, 63 95

(5 hours) (2 days)

PGl, 177 120

*statistically significant (p < 0.05)
D = vasodilator
C = vasoconstrictor

TABLE 3. Progesteron in Media (% of Control)
24 hour culture period

Treatment 3h 3d

PGE , 110 95

PGF |« 71.4 73.5

PGF,a 104 60

PGA, 47.6 -

PGB, 54.9 -

PGl, 76 (5 hours) 179 (2 days)

TABLE 4. 20a-dihydroprogesterone in Media (% of
Control) 24 hour culture period

Treatment 3h 3d

PGE , 138 26

PGF |« 85 12

PGF.,«a 247 53

PGA, 60

PGB, 64

PGI, 67 (5 hours) 129 (2 days)

Experiment #2

At three hours after treatment, PGA, and PGB, had
below control levels of progesterone; but these levels rose
to over 100% of control values by Day 3 in both groups.

Serum levels of 20a-DHP were lower than control
values one day after PGA, and PGB, treatment, but they
returned to control levels within three days. Levels of pro-
gesterone in media was stimulated in cell cultures all three
days of culture in cells from PGA,-treated animals when
the cells were stimulated with 8-Bromoadenosine 3,5
cyclic monophosphate (cAMP) or isoproterenol (epineph-
rine). Progesterone levels otherwise were not significantly
affected by treatment group or cell stimulation.

Cells from animals treated with PGB, and PGF,a pro-
duced higher than control levels of 20e«-DHP on Days 1
and 3 of culture. Cells from PGF,a-treated animals pro-
duced more than control levels of 20a-DHP when not
stimulated or when stimulated with cAMP or isoprote-
renol. Also, cells from PGB,-treated animals which were
stimulated with cAMP or isoproterenol produced more
20-DHP than unstimulated cells or any control or PGA,
cells.

Experiment #3

Animals who were treated with PGI, had a steady
increase in serum progesterone levels beginning 80 minutes
after treatment (data not shown) and remained high
(179%) through Day 2. Serum levels of 20a-DHP re-
mained near control levels until 5 hours post treatment
when they rose by 77% and remained slightly higher (20%)
than controls through Day 2.

In cultured ovarian cells, levels of progesterone from
PG, treated animals were significantly higher than from
control animals until five hours after treatment. Progeste-
rone levels were again higher in cells from PG, treated
animals than from controls on Day 2 after treatment.

Levels of 20a-DHP fell steadily through the five hour
time period, and rose by Day 2 in cultures from PGI,
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treated animals. Cultures from control animals produced
increasing amounts of 20a-DHP until Day 2, when levels
fell.

DISCUSSION

The purpose of this study was to examine whether re-
striction of blood supply to the corpus luteum is the pri-
mary mechanism of PGF,a-induced luteolysis. Our ap-
proach was to examine whether the effects of various
vasoactive prostaglandins were in agreement with the
effects expected due to the vascular action. Although the
luteolytic effect of PGF,a was undisputable, our study
indicates no clear pattern of luteal regression or mainte-
nance related strictly to vasoconstriction or vasodilation.
The results indicate that when luteal cells are exposed to
vasodilators and vasoconstrictors in vivo, the resulting
maintenance or degeneration of the corpus luteum does
not necessarily correspond to the expected result based
solely on knowledge of vascular action of the treatment.
The results question the importance of vascular action in
luteal function. These will be addressed in the following
discussion.

We elected to use 250ug for all prostaglandin doses,
because at this dose, the luteolytic effect of PGF,a is well
established. Based on our knowledge about the short half-
life of all classes of prostaglandins and the similarity of
chemical structure and metabolic pathway (site of metabo-
lism), this dose should be sufficient to exert effects, if any,
although a dose-response study for some of the prosta-
glandins would be in order.

This study produced some interesting results. PGB,
treated animals produced high amounts of progesterone in
the second experiment. This prostaglandin is a vasocon-
strictor, and progesterone levels would be expected to be
low by Day 1 and remain low through Day 3 under these
treatments. We did not expect high levels of progesterone
at any time points. Another interesting result of this exper-
iment was that treatment with PGA,, a vasodilator,
resulted in lower progesterone levels than PGB, on Day 3.
These results indicate that luteal and vascular actions of a
particular prostaglandin are not always logically con-
nected.

It is important to examine the observed effects in light
of several studies on the effects of prostaglandins. The
blood flow hypothesis has met with conflicting evidence.
In the transplanted sheep ovary, inhibition of progesterone
following PGF,a treatment is not necessarily associated
with decreased blood flow (Labhsetwar, 1974).
These results, as well as the results of our experiment sug-
gest that these prostaglandins are involved in complex
hormonal interaction when exerting their effects on the
corpus luteum.

The simple blood flow hypthesis may not be sufficient in
the face of other evidence about PGF,a. For example, the
effects of PGF,a are not limited to vasculature. Increased
amounts of progesterone have been observed in vitro fol-
lowing treatment of cell cultures with PGFza (Labhsetwer,
1975). There is more than one explanation for this occur-
rence. It is possible that the PGF,a contains PGE,, which
is known to stimulate progesterone production through
formation of cAMP. Also, PGF,a has been converted to
PGE, under laboratory conditions by Garcia et al (1977).
Whether this type of reaction can take place in the body or
in vitro is unresolved.

There have been many proposals as to how prostaglan-
dins affect luteal functioning. Possible explanations in-
clude desensitization by release of luteolytic levels of pitui-
tary luteinizing hormone (LH) (Rothchild, 1981), change
in viscosity of luteal membranes (Carlson et al., 1982), or
uncoupling of the receptor-cyclase complex in the luteal
cell (Jordan, 1981). Direct action of prostaglandins on ste-
roidogenesis is also a distinct possibillity. The increase in
pituitary LH following PGF,a injection indicates another
possible mode of action, since LH is luteolytic in pseudo-
pregnant rabbits (Labhsetwar, 1974). Clearly, vascular
insult is not the only possible mechanism for luteolysis or
luteal maintenance.

Other evidence questioning the role of vascular insult in
luteolysis culminated from research by Labhsetwar (1975).
First, some researchers failed to detect decreased ovarian
blood flow following PGF,a treatment in sheep, hamsters,
and rats. Futhermore, PGE, is a vasodilator, yet some
have found it to be luteolytic in rats and hamsters. Finally,
transplantation of luteal tissue (which involves transient
withdrawal of blood flow) results in survival of the tissue
in sheep. This particular experiment would be analagous
to mechanically performing what PGF,a has been believed
to do chemically, i.e. severely interrupting blood supply to
the corpus luteum. All these investigations imply some
other cause of luteolysis than vasoconstriction.

The mechanism of the antifertility effect of PGE, was
studied by Chatterjee (Chatterjee, 1975). It was shown that
prolactin can, to some extent, reverse the antifertility
effects of PGE,. In our experiment, PGE, had no signifi-
cant effect on serum progesterone production, though it is
classified as a vasodilator (Kadowitz, et al., 1976). 1t is
possible that vascular effects are masked due to a short
half-life or that PGE,’s antifertility effects are unrelated to
regulation of blood flow. In prostaglandins in general, the
vascular effects could possibly initiate some effects on the
corpus luteum, but the regression or maintenance could
conceivably be due to ovarian hormones themselves. To
illustrate, PGF,a is a vasoconstrictor, but more specifi-
cally, it is a venoconstrictor, acting on the uteroovarian
veins in the rabbit and rat (Jomes, 1977). Venoconstriction
could cause progesterone to build up within the corpus
luteum, activating its own feedback mechanism to stop
progesterone production (McCracken, 1970). If this were
true, vasodilators such as PGE, may have no particular
effect on the corpus luteum.

In summary, vasodilators appear to have either no effect
or luteotrophic effect when injected into PMSG/hCG
primed rats. Vasoconstrictors, such as PGB, do not, how-
ever, appear necessarily luteolytic. Prostaglandin Foe, 2
potent vasoconstrictor, has been suspected of causing luteal
demise by reducing blood supply to the corpus luteum. If
this were true, vasoconstrictors such as PGB, would also
cause luteolysis, but this did not happen in our experi-
ment. We speculate that prostaglandin-induced luteolysis
is different from luteolysis resulted from vasoconstriction
but is the result of complex hormonal changes. Experi-
ments using non-prostaglandin vasoconstrictors to study
luteal function are underway in this laboratory.

ACKNOWLEDGEMENTS

The authors would like to thank Ms. DeAnna D. Hatmaker for her aid
in the design of the experiments. Thanks are also due to Ms. Denise Wal-
lace and Ms. Idelia Meade for doing much of the technical work. Authors

S



-

Current Distribution of the Native Brook Trout in the Appalachian Region of Tennessee 101

are also grateful to Dr. Patricia Coulson for supplying the prostaglandins,
and to Ms. Gayle Porter for typing the manuscript. This study was sup-
ported by NIH grant HD-14505.

LITERATURE CITED

Burton, K. (1956). A study of the conditions and mechanisms of the
diphenylamine reaction for the colorimetric estimation of deoxyribonu-
cleic acid. Biochem. J. 62:315.

Carlson, J. C.. Buhr, M. M., Wentworth, R. and Hansel, W. (1982). Evi-
dence of membrane changes during regression of the bovine corpus
luteum. Endocrinology 110:1472.

Chatterjee, A. (1975). The possible mode of action of prostaglandins. 1V-
cortisone, reserpine and the reversal of the antifertility efficacy of prosta-
glandin E, in rats. Prostaglandins 9:75.

Fairclough, R. J., Smith, J. F. and McGowan, L. T. (1981). Prolongation
of the oestrous cycle in cows and ewes after passive immunization with
PGF antibodies. J. Reprod. Fert. 62:213.

Garcia, G.A., Maldonado, L. A. and Crabbe, P. (1977). In: Prostaglandin
and Research (P. Crabbe, ed.). Academic Press, N.Y. p. 125.

Gibori. G.. Antczak, E. and Rothchild, L. (1977). The role of estrogen in the
regulation of luteal progesterone secretion in the rat after day 12 of preg-
nancy. Endocrinology 100:1483.

Goding, J. R. (1974). The demonstration that PGF,a is the uterine luteo-
lysin in the ewe. J. Reprod. Fert. 38:261.

Jones. R. L. (1977). In: Prostaglandin Research (A. T. Blomquist and H.
H. Wasserman, eds.). Academic Press, London. p. 72.

Jordan, A.W. (1981). Effects of prostaglandin F,a treatment on LH and
dibutyryl cyclic AMP-stimulated progesterone secretion by isolated luteal
cells.

Kadowitz, P. J.. Joiner, P. D., Greenberg, S. and Hyman, A. L. (1976). In:
Advances in Prostaglandin and Thromboxane Research (vol. I. C. B.
Samuellson and R. Paoletti, eds.). Raven Press, New York. p. 403.

Labhsetwar, A. P. (1974). Prostaglandins and the reproductive cycle. Fed.
Proc. 33:61.

Labhsetwar, A. P. (1975). In: Prostaglandins and Reproduction (S. M. M.
Karim, ed.) University Park Press, Baltimore. p. 241.

Lowry, O. H., Rosebrough, N. J., Farr, A. L. and Randall. R. J. (1951).
Protein measurement with Folin phenol reagent. J. Biol. Chem. 194:265.

McCracken, J. A., Glew, M. E. and Scaramuzzi, R. J. (1970). Corpus
Juteum regression induced by prostaglandin F,é% Endocrinology 30:544.

Milvae, R. A. and Hansel, W. (1983). Prostacyclin, prostaglandin F,a and
progesterone production by bovine luteal cells during the estrous cycle.
Biol. Reprod. 29:1063.

Paavola, L.G. (1979). The corpus luteum of the guinea pig. IV. Fine struc-
ture of the macrophages during pregnancy and post partum luteolysis,
and the phagocytosis of luteal cells. Am. J. Anat. 154:337.

Patrono, C., Ciabattoni, G., Greco, F. and Grossi-Belloni, D. (1976). In:
Advances in Prostaglandin and Thromboxane Research (vol. 1. C. B.
Samuellson and R. Paoletti, eds.). Raven Press, New York. pp. 126-127.

Resko. J., Norman, R., Niswender, G. and Spies, H. (1974). The relation-
ship between progestins and gonadotropins during the late luteal phase of
the menstrual cycle in rhesus monkeys. Endocrinology 94:128.

Rothchild, 1. (1981). The regulation of the mammalian corpus luteum. Rec.
Prog. Horm. Res. 37:183.

Vijayakuman, R. and Walters, W. A. W. (1983). Human luteal tissue pros-
taglandins, 17B-estrodiol, and progesterone in relation to the growth and
senescence of the corpus luteum. Fertil. Steril. 39:298.

JOURNAL OF THE TENNESSEE ACADEMY OF SCIENCE
VOLUME 60, NUMBER 4, OCTOBER, 1985

CURRENT DISTRIBUTION OF THE NATIVE BROOK TROUT
IN THE APPALACHIAN REGION OF TENNESSEE
Rick D. BIVENS, RICHARD J. STRANGE, AND DOUGLAS C. PETERSON
The University of Tennessee
Knoxville, Tennessee 37901

Tennessee Wildlife Resources Agency
Talbott, Tennessee 37877

ABSTRACT

Survey reports and field data of brook trout (Salvelinus
fontinalis) inventories made from 1974 to 1984 were exam-
ined to determine the current distribution in Tennessee.
Brook trout currently inhabit 275.6 kilometers in 135
streams of eight east Tennessee counties. Brook trout
occur allopatrically in 195.7 kilometers and sympatrically
with rainbow trout (Salmo gairdneri), and in some cases,
brown trout (Salmo trutta), in another 79.9 kilometers.
Thirty-two previously undocumented streams were found
to have brook trout populations. Tennessee brook trout
are generally found in small headwater streams above 925
meters elevation. These streams usually have soft water,
low fertility, and are slightly acidic. Adult brook trout
(100 mm) collected in 1974-1984 from 41 streams had an
overall mean total length of 151.5 mm, weight of 45.5 g,
and condition factor (K) of 1.12.

Brook trout now occupy 20 to 30% of their estimated
range in 1900. Habitat degradation from development proj-
ects, logging, forest fires, unregulated harvest, and intro-
duction of exotic salmonid species have severely reduced
the brook trout’s range. Most of the loss probably oc-
curred in the early 1900’s, but recent surveys demonstrate
that the process is ongoing. Current losses of brook trout
populations are attributed mainly to the encroachment of
rainbow trout as well as stream degradation. Only 33% of

the current brook trout streams are known to have water-
fall barriers that restrict the upstream movement of rain-
bow trout.

INTRODUCTION

The brook trout (Salvelinus fontinalis) is the only sal-
monid native to eastern North America and is near the
southern limit of its natural range in Tennessee. Although
its commonly accepted name is the brook trout, it is actu-
ally a member of the char genus, and often called the
mountain or speckled trout. Brook trout populations have
been declining in the southern Appalachians and especially
in Tennessee since the early 1900%. Prehistorically, brook
trout probably inhabited almost all streams on mountain-
ous land throughout the Appalachian region of east Ten-
nessee. Due to the influence of man, mainly through habi-
tat degradation and the introduction of exotic trout
species, the numbers and range of this southern trout have
been severely reduced. King (1937) was among one of the
first to note the change in distribution of this species in the
Great Smoky Mountains National Park (GSMNP).

Due to its status as a prized game species and its impor-
tance to the native fish fauna of Tennessee, fisheries biolo-
gists and resource managers of various agencies began
population inventories in the mid to late 1970’ to deter-
mine the brook trout’s current range and distribution. For




