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embryology, and Spneral morphology'
ou.elv ta*onomic or ecological nature

,1" ou'6U"ution. elsewhere be allowed'

" 
6i CJ c-", Divisionof Biological

lontributors on inside back cover lor

's consent that copies of the article may

,i tn"t" fi-it", eicep! as noted below'

ht Clearance Cenler, Inc'' 2I Congress

d by law, such as coPYing for genera

The morphology and cytolog'y of the pitu-

itarv eland'of the i{awaiian mongoose /}lerpes-

fus'auropunctatus) have nob been sluoleo'

iiunrt.ti- ('66) compared the anatomy -ol. the

;;i;y glands of three members of Lhe Viver-

iiJ". i""*ii"tt Herpestes belongs - lhe large-

.i"i.a s,eneE (Ginetta tigrina), the bush.y'

iiitra -""tt ut (Cynictis penicillata)' 3nd tlte

ruddy mongoose (Galerella caesi) - but tne

;ili"ct of"the gland was not described'
"The"Hawaiian mongoose is a sea-sonally

breeding mammal and exhibits annual tluctua-

iions in"the size and weighl of its reproducLive
orsans in both sexes (Pearson and ualdwln'

n3j So*"t and Hoffmann, 
'81)' During lhe

nonbreeding season from Seplember to Janu-
ary, the o.i*i". and pituitary gland.of the
female mongoose decrease somewhaL In
weight. He{estes has not been successfully
brel in captivity in Hawaii and little is known
about its reproduclive physiology.-As p.arL of
an investigiLion of reproductive -funcLion in
the Hawaiian mongoose, a sludy ol the se-ason-
al changes in the microanatomy ot the

Pituitary gland was conducted.

MATERIALS AND METHODS

Animals

Feral Hawaiian mongooses captured in

Kaneohe on the windward side of the island of

Oahu, were housed in wire cages and given
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caasond|ChangesinthePitui taryG|andof lheFera|
ilffii; Mongbos e (Herpesfes aurop unctatus)

MAIiITA L' NELSON exo JAN INAO

Department of Anatomy and' Reproduciiie Biology' John A' Burns School of

u"ai"'il"'" ii'i"itt oi Ha'ai"' Honolulu' Hauaii 96822

ABSTRAC\ The Hawaiian mongoose (Herpestes gurolunc:atud is a

seasonallybreedingmamma]whosepituitarygland-resemblesthatofotherViver.
ridae. Certain features, such as a prominenb pars luberalis interna and a double-

i"wrJil, intermedia foi,nl.rg a cup for the neurohypophysis, are unique'

With the light microsc;;if" different gell types can be recogxized in the pars

disralis after sraining ;i"h';;;ic acid-schiif (PAS)-orange G' Two tvpes of

acidophils are seen, u ...,Jt yellow-staining cell and a large angular orange cell'

Two basophilic cells ;; tlt" seen' one wilh fine PAS-positive cyloplasmic

Eranules and the ott 
". 

*itt, .oarse pAs-positive granules in the.cytoplasm' The

Iast cell type seen i. tt u.t.o-ophobe. Differential-cell counts indicaled an altered

distribution of chromffi, i., tn" ventral pars distalis of the female mongoose

with changing season u,,d t"ptod""tive status' bul lhe most striking change was a

decreased percenbage of uasopnlts in lhe pars distalis during the nonbreeding

season.

Purina cat chow and water ad libitum' Adult

i 
--"r"ui" 

*i^uls with body weights over 400 gm

were used in Lhe study' Unless otherwrse rn-

ii""t"A ift" animals were autopsied within 2

davs of caplure.--6i* 
-ot}ooses caplured during bhe breeding

r"".". *&" placei at autopsy inbo either

Eroup I, pregnant or laclating-temales wtln r,e-

IenL-implantation scars in the uterus (Dooy

*"infrt, '477 + 24 gml, or Group II '  nonpreg-

nan-t females lacking implanlation scars. and

with a uterine weighL of Iess than 5 gm (body

*"igftt, 44g ! 23- gm). One mong-oose frorn

eroip Il was ovariecLomized (OVX)' and Lhe

Ein"it*o animals in this group were laparoto-

mized (sham OVX) to verify [heir reproducrlve

sLatus lwo weeks prior to aulopsy' . - -
During the nonbreeding season' l2 Jemale

monsooies lvere capLured' Their reproducLrve

;;ffi;;; determined ar auiop.sv, and.adults
(body weight, 431 + 10 gm) with u[enne rm-
planlalion scars and inactive mammary LISSUe

iormed grouP III.

Histologic methods

Two animals from group lIl -were used to ex-

amine the microanatomy of the pltul[ary

gland. The mongooses were ether-aneslne-

-;;^t**tt 
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tized. exsanguinated, and perf.used . wiLh

eluteraldehyde soluLions by a modrlrcaLlon or

fi;;;;h;i;-Forssman ef al' ('?6)' rhe.brain

i;"ril;; the cranial floor was placed in 67o

"i"t".ufi"nvde 
for an additional I 8 hours before

il;;;;;t; t"07o ethanol' After decalcificaLion in

iiio-fl"p"ge Kinetic Laboratories' Inc')' a

;"l"oc"k ;T ;; ;;" con t ai n i n g rhe preoplic. legion,
diencephalon, infundibular sba.lk' pltultary

;' l#, ';;J;phenoid bone was embedded in

3*^iiit 
"ta 

sectioned parasagilLally. at l0 pm'
'sections 

containing the piluitary. gland were

mounLed on slides, stained wiLh hematoxyttn

""J""ti", ""a 
a sagitlal-seciion line drawing

of the pituitary was made (Fig'. i) '  rr ---
All ;f the remaining animals. were eLner-

aneslhetized, weighed, and decapitated wlLnln

il^"ri"ti"t oi i.ti[iut handling' The.pituitary

*f ̂ "Jm tir" tn the cranial floor was immersed

i;l;;thl;;.epared 
'4'enker formol for I hour'

i"ri"*.J'Uv ui uaaftio"ul 2 hours in fresh fix-
itr""'i-"irt" Itoturca gland' During alcohol
i"rtuatuli""' ttt" pitJitaries were passed

;;;ff ; saturated iodine solution in 70vo

alcohol to remove mercuric chloride deposits'

fi;;ift; were then embedded in Paraffin
*J Uio"Xt of tissue were serially sectioned in a

il;;;;J plane ar 4 pm' The number ?l,t-T'
tions for eath gland was debermined' and lnree

;;;;;htt;e-sections e ach f rom t/a'..t/z' and 3/a

;;'Lh" ;"y through the gland dorsally Lo.ven'

;;"ji;*"; -outti"a on u"tlidt' Duplicate slides

;;;J;;; wilh sequenlial secrions Lo those on

the initial slide."'.3-;;A; iinct'orial properbies of cells in the

nars distalis of the Hawaiian mongoose were

il'r.""*", .everal Lechniques were. used to

determine the most effecLive meLhod ot sLaln-

i"*;.'iii; -"sb satisfactorv IgsYl!-s^ were ob-'t'a"ined 
with periodic acid-Schiff reagent

iil;;;. and Griesbach, 
'51) with an iron

ir-ematoxvlin orange G-phosphorungstic acid

counterslain (PAS-OG) according to- f:q*"
io6i,-"t p"ttormic acid-Alcian blue-PAS-OG

i -"aif l"ai-m Pearse,'6 8)' The descriptiorrs of

il;fit are t*g"tY based on the PAS-OG
method.

Diff e re ntial c e ll co unt s

Piluitaries from three animals in group I' the

rh;;'OVX- animals of group II' and. three

animals from group IIi weie used in .cell

"o""G. 
nrtnoufrt .uit counLs were determined

ior the OVX mongoose, ihis animal was not

included in the statistical analysis-' A drtteren-

liJ 
""""t 

of anterior piLuitary cells a[ each of

i-tt" llt"" levels (%, 
'th, 

arld 3Al through Lhe

Fig. i .  Diagram of the pituitarv.t f  , th3-1"-*"1]:1
- o i i o o " "  ( i e r p e s t e s . . a u . r o D u n c t a l u s ' '  t t r a l n  a n o

neurohypophysis, vertlcally suriated; pars inLermedia' solid

;i;;k;ffi.1i.r. "lis, 
large dots; sphenoid bone' oblique sl ria-

iilrr, i, inrrnaibular recess; M, mammillary bodyl t' pars

tuberalis'

sland was made using an ocular. migromgt-eJ

i.ia ttO X 10pm) and a magnll lcatron"ol. ^

iboO.'tftot" cells in every third -field of view

were counted lo a lolal of 200 cells trom eacn

;;;;;J secrion of che pars distalis' Counts

from rhe lhree secbions at each level were

urr"iug"a and expressed ̂as a, percenLagt' for

thal l-evel. The counls for the Lhree levets

;il;";; l-rt" Lru"a were likewise averaged.and

expressed as a percenlage for the gland

(Schooley ef al.' 
'66)' The Student t'LesL was

used lo determine the significangg of di!

ferences in the percentages or disLrtbul'ton ot

cells in the parJdistalis (Fisher, '58)'

OBSERVATIONS

The pituitary gland of the Hawaiian

rno"goo'"" Iies 
-ventral 

to the -lPTill?{l

ffii;; of the hvpothalamus (Fig' l)' In lhe

aduh, lhe posterior clinoid processes, trequerru-

h;;;;ffi; th" gtu"a u"d form a bonY roof

.i',;tlillt"'i-t.*v: idp;' ai'tuti' I l"' l:: 1'3
[o lhe spherical pars nervosa and venlral Lo t'ttu

i;ilil"b;il.iirr.' rl," iniu"aiuut- recess of
il; ;-il;.tricle does not exlend far into tne

stalk. The pat. i,,t"tti"a-iu, u Jo"Ut"-tuy-"^t.lf

cells cupping tl'" q;i;;;;':',:::"1"::Ti
from bhe pars disLalis by a promtnenL resruur

.r"i't *it-rJtt *iends between -:|"-':f:t:l lfi:
intermedia. Short anterior exLenslons 't :I
i;;;;;i"fi of lni. clef t p arci allt :."q "Iit:*'l'
J*".-ini"t-"dia from che pars distalis (|t8'

fi; i l;;;;irailY the two soon become,tn'
ilLilC"-h;tl". Th" p*t tuberalis' limited to

it 
",ru?t.uf 

surface of^ihe infundibular s.talkJs

;-i"y;; of cells intermingled wilh pial mem'

branes. In the pars dffi;i;a'i;;t'il'mtn3d
ffi;il';-;iJ i.'ip["'atv caps ihe anterior

end of the gla1d. (I

posteriorlY lr.om llts :
distalis on-elth€r sloe or

columns ot cells lorm a

Numerous follicles. cor
colloid are PresenL ln tn

A. Pars distal'

Based uPon their sbt
and size, five clearlY dir
cells can be seen in bh
Hawaiian mongoose: tvt
two tyPes of basoPhils
type.

AcidoPhils

Oval cells. Numero
brilliantly Yellow with
They average about l(
dimension and disPlaY
clearly defined cell boun
appears homogeneous,
fine refracli le granules i

Angular cells. A se
which stains with oran6
finity for PAS. Consequt
orange color wiLh PAS-C
formic acid-Alcian blur
acidophils are less nur
cells and are usually lat
pm in diameLer. The cy
stains diffusely and the
centrically. These cells
groups of oval acidophi
appear io be embedded i
the troundaries of angul
unclear.

Basophils

Oual ceLls. These
granulaled cvLonlasm w
PAS stains ipigs. ae,C
throughouL the gland b
Peripherally and rosLr
stmilar to thal of the ov
are slightly smaller, avr
olameter. The nucleus
the cell boundaries me
olsophils usually occur
w'lth chromophobic cells
.Angular cells. The lt

ll9 P*r distalis are t
urgs. 3B,C) which conir
Sranules staining stroni
Sranules are a b-lue-purl
contrasL to the maeei
oasophils. The nucleirs.-,

& . X

,*.

a

;
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Based upon their staining.affinity' shape'

^JA- tir", five clearly distinguishable.iypes ol

l.fft .un be seen in the pars distalts ot tne

ii^*"i i"t mongoose: twoivpes of acidophils'

two types oI Dasopnrls' and a chromophobe

tyPe.

AcidoPhils
Ot al cells' Numerous oval cells slain

urlii""tfv yellow with orange G (Fig' 3A)'

ir'ou uuLruge about 10 pm in their- longest

i irn'"ntion and display a single.nuclgus,anl

Jf.-fv defined cell boundaries' The cyboplasm

;;;;. homogeneous, alLhough occasionally

fin-e rcfraclile granules are seen'
""ino-ulo, 

"ritt. 
A second and larger. cell

*i i .fr t i" i"t *itt ot*g" G also has,weak af-

finiry for PAS. Consequenbly' these cells are an

.tiun'n" 
"ofot 

with PAS-OG with or without per-

il;il *ia-Rt"iutt blue Lreatment' Angular

".il"oi,ir. 
are less numerous than bhe oval

;;ih ;;J ; usuallv larger' ranging. up to 2.0

'm in diameLer. The cyLoplasm ol these celrs
'stains 

diffusely and the nucleus is localeo ec'

il;;i.;i;. Tliese cells are often located with

;;;;";;l oval acidophils, and oval cells mav

;;;;;; to be embeddud itt att angular cell since

itJtou"a*ies of angular cells are sometimes

unclear.

Basophils

Oual cells. These cells contain finely

*"""LL"J cytoplasm with a weak affinity for

il's*;;;i;' iFies' 3B,c)' Thev are dispersed

throughoul the gland but are mosL numerous

p"tipf["."ttv ani rostrallv' . Thqii, :h",p:, ]:
ii-itor Lo that of the oval acidophtls but tney

are sliehtlv smaller, averaging abouL E.irm ln

diarrreler. ; l 'he nucleus is often eccentrtc ano

the cell boundaries may nol be clear' Oval

basophils usually occur in clusLers togetner
wiLh chromoPhobic cells'"Ari"tii 

i[ti... 
- 

rn. least numerous cells.in
the Jars dislalis are Lhe angular bas-ophils
(Fig;. 38,C) which contain coarse cytoplasmlc
gra-nules staining slrongly PAS-po.siti :S' The

c.;;;i;; *. u uiue-purpli color with PAS in

conlrast, Lo lhe -ug"nlu color of lhe. oval

basophils. The nucleus may be eccenLric' an

end of the- gland. (Fig' 2A)' Extending

-^crpriorlv trom trus cyJt through t'he pars

5';;lit on either side of lhe median-plane' two

iiir-tt "r 
cells form a pars tuberalis interna'

fu"u."rout follicles conlaining PAS-positive

;;iilld -t Present in these columns'

A. Pars distalis: cell tYPes

PITI'ITARY GLAND OF THE HAWAIIAN MONGOOSE

oval nesaiive Golgi image is often seen in the

cvtoplaim, and cell boundaries may not be

iirt"ii.t.'iit.* are bhe Iargesl cells in the gland

averaging up to 20-25 pm in diameter'

ChromoPhobes

Cells of varying shapes and sizes and show'

i";-ii;b amniti toi pRs, Alcian blqg'. o,r

o.*utts" G are found throughoul lhe pars orslar-

is. Tf,eir cy[oplasm appears clear' aitnougn-a

i"*- -u" 
".onLuin a 

-single 
clump of,, PAS-

oositive malerial. The nucleus is generarty cen'

tral and coniains finely dispersed chromaLln

granules with one or more nucleoll'

DisLribution of cell types within the

pars dislalis

The five cell types are distributed evenly

tttt"rnn.tt most & the pars distalis excepl,in

the eitreme rosLral area and ad.;acenL.Lo une

;;t i;;;;"dia where basoPhils and chromo

.,hob"t predominate' A few angular basopnlrs
';;;;; 

iound in the pars tuberalis inlerna' but

i i " i r "  e t " " t r^ t "d oval  basophi ls  
"  

and

chromophobes consbitute lhe majortly oI celis

in Lhis region.
l'able liompares the distribution of chromo'

oh;[;i t'tt" uttt." levels through the pituitary
-gi;a 

pt""iously described' From dorsal to

ienrral, there were no differences -in ̂  the

aitltiU,ili"*of acidophils in lhe glands from

srouDs I and Il captured during Lhe, breedlng

i"r.on. However, females caplu-red durtng tne

nlnbreeding season (group-IIl) .tr1$ 
slsnlfi

;;il;;;; stainable"acidophils in -the dorsal

iliiJr;i;; cl;;Jtnun in rhe ventral' The dorsal

pltt-ait i" i l t of-the Dresnant or lactating

animals (group rt 
"onfui-tt"d 

slightly.fewer

""ja"pttif.-rfta^n 
did lhe same region in lhe

.it"#OvX females (group II) and in animals

"""it*a 

- 
auiing th6 autumn (group III) '

sffiii;;;"Ji; w"ere obbained when numbers of

acidupftils were compared midway through the

niu"i fo. all three groups, but a striking dif'

il;;;"it 
".iJoprtlt 

diitribution was found

*ir." tft" ventral regions of -bhe piluitaries

;;;;""-p*"d. Signilicantlv fewer acidophils

;;;; f.""'d in the vent'ral quarber of lhe glands

i."-?.""J lll animals than in either of ihe

olher two groups'--it 
e aittiiUufion of basophils dorsally in the

pars disbalis did not change in any group'
"il;";;; ;hen the grouPi were comPared

*ith ott" anobher, several differences were

i.""a.'ftt" most significanl change was seen in

iili-u"irnutt of gtoup III where the smallest

;;;.;;hs; of b"asophils was found' ln addi'

ng an ocular micrometer
:rE u *uenificalion- of. X

everv third field ot vtew

r"f 
"i 

zoo cells from each

it't. o*" dislalis' Counis

lioni aL each level were

ssed as a Percentage ror

;;f* lhe lhree levels

"r" 
rix"*it" averaged.and

;;;;" for the gland

l. The Studeht !'tesl was
''tt."t ignititance of dif-

""iunu.-ot 
distribution of

.alis (Fisher, 
'58)'

I.)RVA'TIONS

'land of the Haw.attan

it.ul to lhe mammlllary

;; i ;" ; ; '  (Fig'  1) '  In the

clinoid Processes frequent-

""Jl"i 
r"t- a bonY roof

inJ"*. al.talis lies rosLral
. 

""i*"" 
*a ventral !o [he

t'tt. i"i"tatbular recess of

ao.t noJ.*rcnd Jar inlo the

;;;ai^, a double-laYer of

;;;";;;.'", is seParaLed

iifr it'; o;-inent iesidual
il;i*""-n the laYers of the'";;;;i;; 

extensions of the

li"ii o-ti"tlY seParaLe the

.;; tfi; Pars distalis (Fig'

' the lwo soon become tn-

n" plrt tun"ralis' Iimited to

, it'tf" i"fu"dibular stalk' is

rtermingled wiLh Pial mem'

;:";i;;;Ti;' a large flaLt'ened

,ipit..^frv caPs ihe anLerior

r:}S&
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Fis. 2. Horizontal sections through the pituitary !!and
of the Hawaiim mongoose taken from 'zo(A)' v2lBl' ̂ no "/1lLl
oi ttt" *uy throughlhe gland from dorsal to ventral' l,

i \

rostral cysh 2, pars distalis: 3, pars intermedia; 4' neurohy'

pophysii. Stained with PAS-OG X 10'

v . ,
n 1t*
..+ /

Fig. 3. Cells of the p;
mongoose. A. Oval (a) and
numerous chromophobes i:
anestrus season. B. Angula
pregnant mongoose. C. Ar
granulated oval basophils
mongoose during ihe breedi
with colloid (e) is part of th(
tions at 4 rrm; stained with
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tion, increased numbers of basophils were pres'
ent in the ventral half of the gland when group
II animals were compared lo those in group I.

Seasonal variations

Table 2 gives the mean percenlages of
chromophils and chromophobes throughout
the pars dislalis for each group' There was no
difference in the total percentage of acidophils
when animals trappedin the spring and fall of
the year were compared (groups I -* II vs'

sroup III). However, when basophil percent-
ig"t-*"t" compared, a striking decrease was
fo*und in group Itt with few stainable baso-
phils evid6nt and an increased percentage of
chromophobes. During ihe breeding selson'
more basophils were piesent in the sham OVX
females than in eiiher the pregnant or lac'
tating mongooses' ' l 'he grealest percenlage ol

basop'hils un.l t he fewest acidophils.wet. 191"3
in th; OVX female (22.2Vo acidophils, 21'67o
basophils, 56.2Vo chr omoPhobes).

B. Pars tuberalis and purs tuberalis interna

The pars tuberal is  in  the Hawai ian
mongooi" lies on the venlral surface of the
dista-l half of the infundibular stalk. It does nol
encircle bhe stalk and consisls of a layer of
chronrophobes closely associated with the
overlying meninges. An occasiqnal pale-
staining-basophil may be seen, bul no colloid
foll icleJwere found in lhe pars tuberalis'

Within ihe pars distalis, two broad columns
of cells extend from roslral to caudal ends
lhrough the gland on eilher side of ihe midline'
'fhe columns are most noLiceable in the
midhorizonlal plane of the gland, although
they exLend vertically through most of the
thiikness of the pituitary. ' l 'his region cor-
responds to Lhe pars tuberalis inLerna or zona
tuberalis (Hansiri jm, '52; Holmes and Ball,
'?4). 'fhe predominant cell is a chro-mophobe
wilh a single cenLral nucleus. 'Ihe cells are ar-
rangcd in-cords along sinusoids. Many foll i-
clesl.composed of simple cuboidal epithelium
surrounding a lumen filled with PAS-positive
colloid, are icaLtered throughout the zones and
varv in diameter wilh most averaging less
than lO pm. Follicles are mosl numerous in the
venLral pituiLary, where Lhey averaged 89
foll icles per section.

C. Pars intermedia

The pars inLermedia cups bhe neurohypo-
nhvsis in two sheeis of cells, each sheet three
to ioo. cells thick and separated incompleLely
from the other by a narrow clefl. Adjacent to
Lhe pars distalis, the anterior wall of the

';'er)r 
- - t

t \

lis; 3, pars intermedia; '1, neurohY'
AS.OG. X IO.

Fig. 3. Cells of the pars distalis of the Hawaiian

mongoo.e. A. Oval {a) and angular (b) acidophils among

nu,,t, iror" chromophobes in an adult female during the

ancstrus ."uson. B. Angular (c) and oval (d) basophils in-a

proHranL mongoose. Cl Angular basophils {c) and. f inely

griri lulated oval basophils (d) in an ovariectotnlzed adulL

i,r,,guu"" during the Lreeding season; a small foll icle.fi l led

witl i  colloid (e) i i  part of the pars tuberalis interna' All sec'

tions at 4 um: stained with PAS-OG. Scale line = l0 pm'
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which the pars tuberalis is ventral to the stalk
is the mongoose Myonax, (Hanstrijm, '52). A
double-layered pars inbermedia like that of
Herpestes has also been reporled by Hanslriim
('66) in Genetta and the bushy-tailed meerkat
lCynictis penicillata). The cuplike shape of the
pa-rs inlermedia is found in all mongoose
gen".a studied (Myonax, Galerella. and Her-
6estes), but the presence of an extensive cleft
ieparating the intermedia into two distinct
layers throughout, a characteristic of the
aninrals in this sludy, has only been reporLed in
G ol e rella (Hanstri im,'66).

A pars tuberalis interna has been found in
many species ranging from the South African
hedgehog to the giraffe (Hanstrdm, '521.

Among the Viverridae, however, a poorly
developed pars tuberalis inLerna has been seen
only in Cynictis. The pars tuberalis interna of
Herpestes, in contrast, is large, well-developed,
and contains many follicles. Considering lhe
wide range of variabions in pituilary mor-
phology reported among the Viuerridae
(Hanslrdm, '66), lhe Hawaiian mongoose
pituitary gland is neither the simplesl nor the
most complex in its microanatomy.

In the pars distalis, the oval acidophils
resemble the typical yellow acidophil seen in
rnost species. These cells are usually con-
sidcred to be somatotrophs (Purves, '66),

although no attempLs were made lo ascribe
functions to any cells in this study. The angular
acidophils described in this study may corre-
spond to the red acidophils of the dog (Purves
and Greisbach, '57), the orange mucoid cells of
the ferreb (Holmes, '60), and the red cells of lhe
vole (Clarke and Forsyth, '64). These cells have
been given different names based upon Lheir
affinilies for differenl staining methods, but
they are morphologically similar and may have
similar funciions. In the Hawaiian mongoose,
there were no seasonal differences in the total
nunrber of pituitary acidophils; however, the
dislribution of stainable acidophils in the ven-
tral pars distalis varied significantly with the
reproductive slabus of the animal. The ap-
parenl absence of an increase in acidophils in
group I may reflect enhanced turnover of sbain-
able rnalerial. The degranulalion of bhese cells
during pregnancy and lactabion needs further
invesLigation with immunocytologic tech-
niques and electron microscopy.

A dramatic seasonal change occurs in the
basophilic population of the pars distalis of
Herpestes. The large numbers of basophils
seen in the spring of the year appear to de-
crease during pregnancy and lactation. Many

of these basophils must be gonadotrophs, since
this cell population in other species produces
lhe glycoprolein hormones, follicle-slimulat-
ing hormone, luteinizing hormone, and thyro-
trophin (Purves, '66). In this regard, it is in-
teresbing to note bhat the single ovariecto-
mized mongoose in bhis study had the greatest
percentage of basophils in its pituitary. In
future studies, differentiation of the basophilic
cell population will be investigated by cor-
relating Iight and electron microscopy with the
resulls of immunocytochemistry.

Seasonally breeding animals, such as the
13-lined ground squirrel (Citellus tridecem-
lineatus), the male vole (Microtus agrestis), and,
the male Columbian b lack- ta i led deer
(Odocoileus hemionus columbianusl show
decreased granulation of basophils during bhe
anestrus season, but some PAS-posibive reac-
tion persists in these cells lhroughoub the year
(Clarke and Forsyth,'64; Hoffman and Zarrow,
'58; West and Nordan, '76). However, the
Hawaiian mongoose, like the ferreL (Holmes,
'63), loses almost all granulabion in the
basophils during the anestrum. Correlating
changes in basophil numbers with hormonal
Ievels in the pituiLary gland has not yel been
attempted in the Hawaiian mongoose. Such
studies together wilh immunocytochemistry,
conducted throughout the year and wilh
animalc in differdnt reproductive states, can
yield valuable information about reproduction
in seasonally breeding mammals.
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