
Tiirkish Neiirosiirgery 11: 87 - 94, 2001 Beknr: SeXltnl fllllClioli niid ferlilily nfler piliiilnry grafliiig iii ral

Fertility in Hypophysectomized

Pituitary Grafting: Part i
Function and·

Male Rats Af ter
Sexual

Adult

Hipofizektomi Yapilan
Sonrasi

Eriskin
Seksüel

Erkek Siçanlarda Pituiter

Fonksiyon ve Fertilite

Greftleme

AHMET BEKAR, VAHIDE SAvei, TÜLIN ALKAN, BÜLENT GÖREN,

ENDERKoRFALI, SAHSINE TOLUNAY

Uludag University, School of Medicine, Departments of Neurosurgery (AB, EK),

Pharmacology (VS), Physiology (TA, BC), and Pathology (ST), Bursa

Received : 19.4.2001 ~ Accepted: 6.6.2001

Abstract: Male rats underwent hypophysectomy and graft
procedures, and a normal control group (C) was also
established. In the hypophysectomy-plus-pituitary graft
(HC) group, a suspension of neonatal rat pituitary cells
(cortical ce lls in the hypophysectomy-plus-cortical graft
[CC] group) was implanted into the third ventride. Four
weeks later, the surviving hypophysectomy only H (n=21),
HC (n=21), and CC (n=21) rats were evaluated for

copulation/ ejaculation/ fertility. Endocrine target organs
were histologically examined, and serum levels of
luteinising hormone (LH) and testosterone were compared
among the four groups. LH response to endogenous (cold
stress) and exogenous (gonadotropin-releasing hormone
injection) stimuli was also assessed in the experimental
groups. The HC group had higher LH than the H and CC
groups (0.89 ± 0.2 pg/ml versus 0.58 ± 0.2 pg/ml and 0.47
± 0.3 pg/ml, respectively; p<0.05), but lower LH than
controls (p<0.05). The LH response to exogenous and
endogenous stimuli was greater in the HC than in the H
and CC rats (p<0.05). Only control rats had detectable
testosterone. HC rats (52.4%) were more sexuallyactive
than H (5.3%) and CC (5.5%) animals (p<O.OO1).
Histologically, grade 3 thyroidal and testicular atrophy
predominated in the H and CC groups (17 [89.5%] and

15 [83.3%] rats, respectively), whereas grade 2 atrophy
predominated in the HC animals (17 [81 %]). Implantation
of neonatal pituitary grafts into the third ventride of
hypophysectomized rats caused LH secretion to rise, but
not enough to stimulate testosterone secretion.

Key words: Hypophysectomy, pituitary transplantation,
sexual function, LH, testosterone, fertility

Özet: Erkek siçanlara hipofizektomi ve greft uygulamalari
yapildi ve normal kontrol grubu (c) çalismaya dahil edildi.
Hipofizektomi sonrasi hipofiz grefti (HC) uygulanan
grupta, yenidogan hipofiz hücrelerinden hazirlanan
süspansiyon, hipofizektomi sonrasi kortikal greft (CC)
uygulanan grupta ise kortikal hücreler içeren süspansiyon
üçüncü ventrikül içine enjekte edildi. 4 hafta sonra, yasayan
sadece hipofizektomili (H, n=21), hipofiz greftli (HC, n=21),
ve kortikal greftli (CC, n=21) siçanlar kopülasyon/
ejakülasyon/ fertilite için degerlendirildi. Endokrin hedef
organlar histolojik olarak incelendi. Luteinizan hormon
(LH) ve testosteron serum düzeyleri'" grup arasinda
karsilastirildL Deney gruplarinda, ayrica endojen (soguk
stres) ve eksojen (gonadotropin releasing hormon
injeksiyonu) stimuluslara LH sekresyon cevabi
degerlendirildi. HC grubunda LH düzeyi H ve CC
gruplarindan daha yüksekti (0.89 ± 0.2 pg/ml versus 0.58

± 0.2 pg/ml and 0.47 ± 0.3 pg/ml, respectively; p<0.05),
ancak kontrol grubundaki LH düzeyinden daha düsüktü

(p<0.05). HC grubunda, endojen ve eksojen stimuluslara
LH sekresyon cevabi, H ve CC grubundaki siçanlardan
daha yüksekti (p<0.05) Sadece kontrol grubu siçanlarda

tespit edilebilen düzeyde testosteron vardi. HC grubundaki
siçanlar (%52.4) seksüel olarak H (%5.3) ve CC (%5.5)

gruplarindaki siçanlardan daha aktifti (p<O.OOl). H ve CC
gruplarinda histolojik olarak grade 3 tiroidal ve testiküler
atrofi hakimdi (sirasiyla 17 [89.5%] ve 15 [%83.3] siçan). HC

grubunda ise tersine grade 2 atrofi ön plandaydi
(17[%81]slçan). Hipofizektomili siçanlarin 3. ventrikülleri
içine yenidagan hipofiz greftlerinin implante edilmesi, LH
sekresyonunda artmaya yol açar. Ancak bu artis testosteron

sekresyonunu stimüle etmek için yeterli degildir.
Anahtarkelimeler. Hipofizektomi, hipofiz transplantasyonu,
seksüel fonksiyon, LH, testosteron, fertilite
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INTRODUCTION

it has been known for yea rs tha t tissues
transplanted to the central nervous system (CNS) can
survive (12,25,30,44,47). Many studies have
demonstrated the ability of neurons from the CNS
of neonatal and fetal mammals to survive,
differentiate, and function in the host brain

(13,18,19,33,44). Early grafting studies showed that
pituitary grafts transplanted to various parts of the
body survived but displayed no hormonal function
(1,16,24,27,38,41). Investigations of target tissue
cytology have demonstrated some improvement in
pituitary function after intracerebral implantation of
grafts into hypophysectomized rats (3,11,17,31,46).
In these animals, pituitary hormon e levels and target
cell cytology indicate that estrogen cycles improve
under hypothalamo-hypophyseal axis control (26).
Fetal pituitary tissue transplantation into the third
ventricle of hypophysectomized rats affects pituitary
hormone function at various levels (37), but the

functional effects of these grafts have not been
researched in detaiL.

The aim of this study was to assess the
neuroendocrine (pituitary hormone levels and
histological evaluation of endocrine target organs),
sexual, and reproductive function effects of neonatal
pituitary grafts transplanted into the third ventricle
ofhypophysectomized adult rats. We also examined
the effects of endogenous (coid) and exogenous
(gonadotropin-releasing hormon e [GnRH]) stimuli
on neuroendocrine function after pituitary grafting.

MA TERIALS AND METHOD

The study design was reviewed and approved
by the Animal Care and Use Committee of Uludag
University School of Medicine. One hundred forty
adult male Sprague-Oawley (SO) rats (250-300 g)
were placed in individual cages and kept in a
temperature-controlled environment (24-25 )OCon a
14:10-hr light/dark cycle. Twenty SO females were
used for fertility testing, and were kept under the
same conditions but did not undergo any of the
surgical or implantation procedures. All the male
animals were fed standard rat chow and 5% dextrose

saline. Each received a subcutaneous (s.c.) injection
of 20-pg adrenocorticotropic hormon e (ACTH;
Sinacten depot, 1 mg/ml, Ciba, Germany) every 3
days throughout the experiment. No surgical
procedures were performed on the control rats (C
group, n=lO), as they were used to assess normal
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pharmacological hormone levels and histology. The
other animals underwent hypophysectomy only (H
group, n=21 suryiyors), hypophysectomy-plus
cortical graft (CG group, n=21 suryiyors), or
hypophysectomy-plus-pituitary graft (HG group;
n=21 suryiyors).

Hy po physecto 111 y

Prior to surgery, the animals were fasted
overnight but were allowed free access to water. Each
rat was pre-medicated with 0.05 mg atropine S.c.plus
a 10 mg/kg intramuscular (i.m.) injection of
dexamethasone, and was then anaesthetised with an

intraperitoneal injection of 30-mg/kg sodium
thiopental and intubated (PE250 polyethylene
tubing). The animal was placed in the supine
position, the surgery site was c1eansed with 10%
povidone iodine, and topical anaesthetic (10%
Xylocaine Spray, Astra Södertalje, Sweden) was
applied. A 2-cm supralaryngeal midline incision was
made in the anterior neck. The sternohyoid and
omohyoid muscles were bluntly dissected and the
trachea and oesophagus were retracted slightly with
a hand-held retractor. Then, using a surgical
microscope (Carl Zeiss 99, Germany), we were able
to visualise the base of the cranium and the

sphenooccipital fissure. A 2-mm burr hole was l1"lade
in the sphenooccipital fissure using a saline-cooled
high-speed drill (Aesculap, Microtron, G0412,
Germany). Through this hole, we carefully elevated
the inner table of the cranium using a microdissector,
and then made a large opening in the dura. The entire
pituitary gland was removed using blunt dissection,
suction, and irrigation, and the bone defect was
covered with bone wax. Finally, we closed the
incision with silk sutures and administered 25 mg
cephalosporin i.m.

Preparatioii of Graft So/utioiis

Neonatal male so rats (1-5 days) were
decapitated and their pituitary glands were
immediately removed using aseptic technique. The
tissues were collected into chilled (4 OC)sterile saline.

The pooled glands were then minced with sterile
surgical instruments and dispersed mechanically in
10 ml volumes of Oulbecco's modified Eagle's
medium (Life Technologies, Inc., Bethesda, MD,
USA), which was buffered to pH 7.3 and contained
0.1 % trypsin (Sigma, St. Louis, MO, USA) and
collagenase III (3.5 mg/ml) (Sigma). Oispersion was
allowed to continue for 1 hour at 37 oC, af ter which

the suspension was washed three times in trypsin
free Oulbecco's medium and then re-suspended in
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lactated Ringer's solution. At this stage, the ceii
suspension was ready for intracerebral implantation.
The viability fraction and yield were estimated using
a hemocytometer, tissue culture, and trypan blue
exelusion. The yield from this step was 0.5-2 x106 cells
per 20 pl of graft solution, and viability was 80-90%.
The graft solution was used within a maximum of 4
hours of its preparation. For the cortical graft
suspension, neonatal rat cerebral cartical tissue was
processed using the same steps outlined above.

Grafring

One day after the hypophysectomy procedure,
the animals in the HC and CC groups were pre
medicated and re-anaesthetised with sodium

thiopental, as detailed above. Each rat was placed in
a stereotactic frame (Harvard Apparatus, MI, USA)
in the prone position. After the skin was eleansed
with 10% povidone iodine, al-cm midline scalp
incision was made, the galea was retracted, and a
dental drill was used to make a hole at the bregma.
Once the dura was carefuiiy pierced, we used a
Hamilton syringe to slowly inject 20 pl of either
pituitary or cartical graft solution (0.5-2 x106 ceiis)
into the third ventriele (7 mm deep to the bregma) of
rats in the HC and CC groups, respectively. The
needle was withdrawn 2 minutes after the injection,
and the hole in the cranium was covered by bone
wax to prevent leakage of cerebrospinal fluid. The
incision was then elosed and the animal was given
25 mg cephalosporin i.m.

Testilig of Sexiial F'lI1etion and Fertility

The rats that survived 4 weeks were also

observed for their level of sexual activity. Each male
rat was housed for one night with three females
whose vaginal smears confirmed they were in pro
oestrus. A vaginal smear from each female was
examined early the next morning, and presence of
sperm was regarded as positive for copulation and
ejaculation. The test was repeated twice for each
male. To assess mal e fertility, each female that had
been bred by the male was housed individuaiiy and
foiiowed for pregnancy.

Weiglit Loss

Aii the animals were weighed preoperatively,
at 24 hours post-surgery, and at 4 weeks after the
surgery. Weight changes in the groups were
compared and analysed.

Blood Sampling for Hormone Levels

Twenty-one rats in each of the H, HC, and CC
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groups survived 4 weeks. For exogenous and
endogenous stimulation testing, each group was
divided into three subgroups of seven rats each. Each
subgroup was the n designated as baseline,
exogenous stimulation, or endogenous stimulation.
The rats were anaesthetised with ether atmosphere,
and the right jugular vein and carotid artery were
catheterised using PE50 polyethylene tubing. The tip
of each catheter was passed subcutaneously to an exit
site on top of the head. The jugular vein was used
for CnRH administration, and the carotid artery for
blood sampling. The rats were recovered after 4 hours
of anaesthesia, and the co11ectedblood samples 'Nere
analysed for LH and testosterone levels.

Samples from the three baseline subgroups
were drawn at resting conditions and at the same
time of day for all rats (1400-1500 hours). In the
stimulation subgroups, blood samples were drawn
just before and 45 minutes after application of the
endogenous stimulus (cold stress, which involved
lowering the cage temperature to +4°C), and just
before and at 10 and 20 mi nu tes after the exogenous
stimulus (1,000ng/kg intravenous CnRH). In the rats
in the baseline subgroups, blood sampling in control
and all experimental group s was done af ter
decapitation to minimise the stress effect. In the rats
in the stimulation subgroups, blood was drawn from
the arterial catheter at the times detailed above. The

serum was quickly separated oH and then stored at
70°C for later radioimmunoassay (RIA). LH was
measured with arat kit for this hormone (RPA552

Biotrak ceiiular communication assays, Amersham,
UK), and total testosterone was measured by
chemoluminescence, with immolate obtained from

the pharmacology laboratory.

Histopatliological Evaiiiation

After hormonal and sexual function/ fertility
testing at 4 weeks, all the H, HC, and CC animals
were decapitated and endocrine target organs
ineluding the thyroid, adrenal gland, and testes were
rapidly removed and fixed in 10% formalin solution
for later histopathological examination. The skull
base of each decapitated rat was evaluated under
light microscopy, and animals that had pituitary
tissue remaining were exeluded from the experiment.
The co11ected tissues were embedded in paraffin
blocks, which were then cut into S-pm sections and
stained with hematoxylin-eosin for light microscopic
evaluation. The findings were graded according to
Smith's criteria (o = no atrophy; 3 = all accepted
pathological features of atrophy) (Tabi e 1).
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Table 1: The evaluation criteria for endocrine target organ histhology in hypophysectomized rats as
described by Smith (45)

Adrenal gland

Testes

Atro h findin

TalI epithelial ceIls and vacuolated coIloid in foIlicJes,
The epitheIial cells are not as talI as normal, vacuolation
of the coIloid can stil1be seen,
Flattened epithelial cells and complete absence of vacuolation in
the coIloid

Significant loss of body weight,
Abnormal appearance of the cortex, with a pale peripheral and a
dark deep zone,
SmaIl cortieal cel1s,

Opacity of the thickened capsule in the atrophied organ,
Greatly reduced tubule diameter,
Absence of s ermato enesis

Atro h levels

0,1,2,3

0,1,2,3

0,1,2,3

Statisties

Statistical analysis was done using the Mann
Whitney U and Wilcoxon tests. P values <0.05 were
considered to indicate statistical significance.

RESULTS

Sixty-seven animals (67/140,47.9%) were lost
during the experiment for various reasons. Most
deaths (42/67, 62.7%)occurred between 1 and 3 days
after hypophysectomy surgery. Thirteen rats (13/67,
19.4%) died just after the implantation stage, three
(3/67,4.5%) died during catheterisation, eight (8/
67, 11.9%) died between 3 and 10 days af ter
hypophysectomy / graft implantation, and one (1/67,
1.5%) died during the functional testing phase.
The most frequent cause of death was respiratory
tract obstruction due to copious secretions. The
other causes were haemorrhage from the base of
the pituitary stalk, infection, and unknown
reasons.

Five of the surviving hypophysectomized rats
(5/63,7.9%) that had remnant pituitary tissue were
excJuded from the experiment (two [2/21, 9.5%] H
group and three [3/21, 14.3%] CG group rats). All
rats in the HG group were confirmed to have
undergone total hypophysectomy.

Sexual FIlI1etioli aiid Fertility

None of the 21 H group survivors that were
tested for copulation bred the females in the first test.
In the second test, the vaginal smear of onlyone of
the six female rats that were caged with the two rats
with grade 2 testieular atrophy showed a few sperm,
but she did not become pregnant.
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Similarly, none of the 21 CG survivors tested
for copulation bred the females in the first test. On
the second test for one of the CG rats with grade 2
testicular atrophy, the vaginal smear from one of the
three females in the cage showed a few sperm, but
no pregnancy resulted.

In the four HG group rats with grade 3 testini1ar
atrophy, no copulation was recorded. In the 17 rats
with grade 2 atrophy, copulation occurred in 8 cages
on the first test (8/24 female rats bred in 8 cages),
and in 3 different cages in the second test (4/9 female
rats bre d in 3 cages). In 10 of the cages there was no
copulation on either test (0/30 female rats in 10
cages). In total,lI of the 21 HC group rats (52.4%)
were positive on sexual function testing. However,
the smears in all the copulation cases showed
azoospermia, and no pregnancy resulted.
Comparison showed significantly more sexual
activity in the HC group than in the H or CC groups
(p<O.OO1).

Weiglit Lass

Most animals lost weight in the immediate
postoperative period, and then slowly gained or lost
weight in rough proportion to their hormonallevels.
Comparing weights at the beginning and end of the
experiment, the HC group showed the least weight
loss (p<0.05) (Figure 1).

Hormaile Assays

The RIA hormone findings for each group are
listed in Table 2. Testosterone levels ,,,'ere

undetectable in the H, HC, and CC groups. The LH
levels in the control s were significantly higher than
the H and CC levels (2.35 ± 1.2 pg/ml versus 0.58 ±

0.2 pg/ml and 0.47 ± 0.3 pg/ml, respectively;
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Table 2: Serum LH levels detected at 4 weeks after 2,0

hypophysectomy / implantation procedures.

Hypophyseclomy Cortical graft Piluilary graft

Groups

Figure 1: Animal weights at the beginning and at the end
of the experiments.

Luteinising Hormone
LevelsMean±SEM

Min-Max

Group
(pg/ml)(pg/ml)

Control

2.35 ± 1.21.5 - 5.3

Hypophysectomyonly

0.58 ± 0.20.0 - 0.9

Cortical graft

0.47± 0.30.1 - 0.9

Pituitary graft

0.89 ± 0.20.5 - 1.3

T·n
i i

iT

Piluilary graft

_ O.min

c:=i 10. min

is:ssi 20. min

_ Resting leiiels

c:::i Cold slress

Hypophysectomy

1,0

1,5

0,0

1,5

0,0

Cortical graft

Groups

Figure 2: Luteinising hormone response induced by GnRH
in a subgroup (n=7) from each of the
experimental groups. GnRH was injected
intravenously (l000 ng/kg), and blood samples
were drawn from the arterial catheters at times

pointing zero (O),10, and 20 min after injection.
Serum samples were separated and stored al
70°C until they were analysed. Data were
presented as mean ± standard error of the mean
(SEM) of 7 measurements. *, P<0.05; significantly
different from the group's own basal (o) levels.

Hypophysectomy Cortical graft Piluilary graft

Groups

Figure 3: Luteinising hormone response to endogenous
slimulation (cold stress) in a SUbgroiip (n=7) from
each of the experimental groups. The cold stress
group animals were kept at +4 oC for 45 min, At
the end of 45 min, all animals were decapitated
and blood samples were taken for serum LH de
termination. Serum of samples were separated and
stored at 70oCuntil they were analysed. Data were
presented as mean ± SEM of 7 measiirements. *,

P<0.05; significantly different from the control
group value.
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Histopathological evalilation

In the H group (final n=19), 17 rats (89.5%)
exhibited grade 3 thyroidal and testicular atrophy
and 2 rats (l0.5%) showed grade 2 atrophic changes.
Testinilar examination in the latter two rats revealed

anatomical abnormalities and just a few sperm cells.
EvaIuation of the adrenal glands revealed grade 3
atrophy in 13 (68.4%) and grade 2 atrophy in 6 rats
(31.6%).Four of the six rats with grade 2 atrophy had
cysts in the ad renal medulla.

500

450

p<O.OOl).The HG animals' LH levels (0.89 ± 0.2 pg/
ml) were higher than the levels in the H and CG
groups, but were still significantly lower than control
levels (p<0.05). In the HC group, LH rose to 40% of
control LH levels (p<0.05). There was no statistical
difference between the LH levels in the CC and H

groups (p>0.05). The LH responses to the
endogenous and exogenous stimuli are depicted in
Figures 2 and 3. The responses in the HC group were
greater than those observed in the H and CC groups,
according to analysis with the Wilcoxon test (p<0.05).
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In the CC group (final n=18), 15 rats (83.3%)
had grade 3 thyroidal and testicular atrophy, and 3
(16.7%) showed grade 2 atrophy. Testicular
evaIuation in the latter three animals showed

anatomical abnormalities and just a few sperm cells.
Adrenal gland examination revealed grade 3 atrophy
in 12 rats (66.7%), and grade 2 atrophy in 6 (33.3%).

In the HC group (n=21), 4 rats (19%) had grade
3 thyroidal, adrenal, and testicular atrophy, and 17
(81%) showed grade 2 atrophy in these tissues. No
sperm ceiis were present in the animals with grade 3
testicular atrophy. The rats with grade 2 testicular
atrophy showed abnormal anatomy, but had a few
sperm.

DISCUSSION

Research has shown that when the
neurohormonal link between the brain and the

pituitary gland is interrupted by stalk section, or by
destruction of the arcuate nueleus or the median

eminence region of the hypothalamus, pituitary
ganadatropin secretion is essentiaiiy abolished and
gonadal 'function arrested (6,42,43,45). Some
experimental studies have attempted to implant fetal
grafts of the pre-optic area (POA) containing CnRH
with the aim of improving sexual function
(4,22,23,34,39). The results have shown that
transplantation of this tissue into the third ventriele
of hypogonadal mice increases pituitary
gonadotropin levels and results in the formation of
connections between the graft and the median
eminence. if these axonal connections hmction

properIy, foiiiele-stimulating hormon e (FSH) from
the pituitary, and serum FSH, LH, and testosterone
levels all rise to different degrees, leading to
spermatogenesis and development of interstitial cells
in the testides (21,22,28,32,34,40). However, the
extent to which the restored hormone levels affect

sexual function and fertility has not been investigated
in depth. As outlined above, our purpose in this study
was to learn mare about these changes.

The issue of where graft tissue should be placed
in order to maintain the normal structure of the

pituitary was first investigated by Halasz et aL.,who
determined that transplants to the hypothalamic area
main tain pituitary hormone hmction (26). More
recently, Knigge showed that implanting grafts into
the third ventriele in mice resulted in weight gain.
The same study revealed that the transplanted tissue
must have contact with cerebrospinal fluid in order
to survive (31). The consensus is that the mast
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important factor with regard to function in pituitary
graft experiments is the ability of graft ceiis to connect
with the median eminence (3,5,26,27,34).

Theoretically, a certain amount of time is
required in ord er far implanted cells to take hold,
and for a connection to be established between the

grafted tissue and the host brain. During this period,
the endocrine target organs in the
hypophysectomized host may atrophy and signs of
hypopituitarism may appear. EI Shennawy et aL.
stated that replacement therapy must be
administered in this interval (15). In the post
hypophysectomy period, apoptosis tends to be
particularly striking in the adrenal glands on days 3
7, and atrophy may be evident by 15 days (8,45).
Atrophy of the adrenal cortex after hypophysectomy
can be prevented by exogenous ACTH
administration (9). In our study, we used this method
to successfuiiy prevent early-stage ad renal cortical
apoptosis.

Many published studies have evaluated solid
versus suspensian grafts (2,5,36). Baker-Cairns et aL.
compared intraventricular and intraparenchymal
transplanted solid and suspension grafts, and faund
that the latter were highly vascularised and ineluded
many more donor vessels than the solid grafts (5). In
our study, we prepared ceii suspensions foiiawing
the methad of Maxweii et aL, and tested them in iii

vitro ceii cultures before they were used (37).

To prevent stress during blood sampling, we
used carotid artery catheterisation as described by
Du Ruisseau et aL, and coiiected blaod via these
catheters (14).Our findings shawed that the LH levels
in the HC group were significantly higher than the
levels in the H and CC groups. AIso, the serum LH
levels in the HC rats reached 40% of control levels.

These findings are in accordance with those of
Maxwell et aL.(37). However, the fact that only our
control rats had detectable levels of testosterone

suggests that the LH increase in the HC animals was
not adequate ta stimulate normal testasterone
secretion. A higher level of stimulation may be
achieved by implanting alarger amount of graft
tissue. Although 52.4% of the surviving HC group
rats engaged in copulation, azoospermia likely
explains the fact that no pregnancies resulted.

We examined the group s' LH responses to
exogenous and endogenous stimuli in order to more
specifically assess graft function. The HC rats'
response to exogenous stimulus (CnRH) was



TlIrkisli Nelll'Osilrgery 11: 87 - 94, 2001

statistically significant at 10 and 20 minutes af ter

injection (p<0.05). Similar1y, this group's response
to the endogenous stimulus (cold stress) was also

significant (p<0.05). Studies have shown that,
although the effect of induced LH secretion in
hypogonadal mice does not differ from that of natural

LH, synthetic GnRH injections generate less pituitary
LH secretion than occurs in normal rats (29). CharHon

et aL. reported that more than one daily injection of

GnRH for 5 days in hypogonadal male rats markedly

elevated pituitary FSH secretion, but did not change
the weight of the seminal yesiele (LO). Gibson et aL.
found similar results with fetal POA grafts implanted

into the third ventriele of hypogonadal mice. In their

experiment, progesterone administered 2 months
after grafting produced increased serum LH levels

in only 30% of the mi ce (20).

One immunochemical study investigated

GnRH-producing cells in the graft, and the link

between the graft and the median eminence. The
investigators were unable to demonstrate an
association between the GnRH cell count and the

level of connection with the median eminence using
the negative and positive feedback determination

technique (23). In more re cent studies, these same
authors have reported that not all GnRH cells in the

graft are able to project axons to the median
eminence, and that the GnRH cell count required to

restore the hypothalamic-testicular axis is actually

lower than previously estimated. Further, they have
shown that the scar tissue in hypogonadal mice with

damaged arcuate nuelei blocks the formation of these
axonal connections (23). •

Reports state that the most important factors in

pituitary graft survival and hinction are the
vaseularity of the graft tissue, scars resulting from
transplantation, and tissue rejection (5,23,35). Baker

Cairns et aL. noted thatthe antigen-presenting

capability of the microglial cells surrounding the

donor vessels make them potential immune targets
for graft rejection. The same authors suggested that

replacing the donor vessels with host vessels should
reduce the potential for graft rejection, and that the

iiKreased vascularity of donor tissue should increase
the probability of graft survival (5).

In our study, transplantation of neonatal

pituitary cell suspension grafts into the third ventride
of hypophysectomized male rats led to a ri se in LH

levels. Although this significant increase in LH
improves sexual function to some extent, it appears

to have no effect on testosterone secretion or fertility.

Beknr: Se:wn[ fiiiictioii niid fatilily nfter pitiiitnry gmftiiis iii mt

Elevating LH levels by injecting more cells into a

larger area may have a greater impact on these
funetions.
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