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* The pituitary gland is a complex organ, developing from the craniopharyngeal oral ectoderm
(adenohypophysis, anterior pituitary) as well as from downgrowth of the neural ectoderm
(neurohypophysis, posterior pituitary).

* Connected to the hypothalamus via the infundibular (pituitary) stalk, the pituitary gland lies ventral to
the hypothalamus, on the floor of the cranial cavity in the hypophyseal fossa of the sella turcica of
sphenoid bone, and is covered by dura mater (diaphragma sellae). The arachnoid membrane reflects at
the level of the pituitary stalk (arachnoid sleeve of the pituitary stalk) and the pia mater extends along

Infundibular recess the hypothalamus and pituitary stalk to cover only the neurohypophysis.

* The adenohypophysis includes the pars distalis, pars tuberalis, and pars intermedia, which contain
hormonally active cells sensitive to hypothalamic releasing hormones (corticotropin-, gonadotropin-,
thyrotropin-, growth hormone-releasing hormones, dopamine, and somatostatin) delivered via the
hypophyseal portal capillary system from the median eminence of the hypothalamus. Rathke’s pouch
forms the hypophyseal cleft between the pars intermedia and pars distalis.

Infundibular stalk (I1S)

3rd Ventricle

Pars tuberalis
Pars nervosa (PN)
Pars intermedia
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APgRIvegerciet * The neurohypophysis (an appendage of the brain) includes the pars nervosa and infundibular stalk
_ | _ through which axons run from hormone-producing neurons (oxytocin and vasopressin) in the
Meninges:  Duramater  Arachnoid mater Pia mater hypothalamus. The neurohypophysis and median eminence form part of the floor of the third ventricle,

o . . . . . and an extension of the third ventricle, the infundibular recess, extends into the infundibular stalk.
Pituitary gland diagram (lateral view) and dog specimen (inset, caudal view)

Introduction

As a master endocrine organ and relay between nervous and hormonal systems, the pituitary gland plays key roles in health and disease. Pituitary
gland assessments by organ weights and microscopic examination are included in many nonclinical toxicology studies and in regulatory guidance,
particularly for endocrine and carcinogenicity screenings. No defined sectioning algorithm exists for canine pituitary glands, but a recent diagnostic
publication employed a mid-sagittal approach.* Given the organ’s structural complexity, small size, and protected anatomic location, consistent retrieval
and sectioning pose challenges. Histological capture of substructures and/or appearance of cell populations within substructures may also vary based
on sectioning planes. Due to suspected section orientation-related observations, including an appearance of increased cellularity and/or vacuolation in
the neurohypophysis, a review of canine pituitary gland slides was performed to document sectioning planes and associated histologic appearance.

Methods

Pituitary gland slides were reviewed from two canine studies conducted according to good laboratory (GLP) practices without systemic test article-
related effects. Dogs were >5 months old. Pituitary sections were classified by approximate section plane orientation (Figure 1), cysts were recorded,
and findings (vacuolation, increased cellularity, and eosinophilic globules) within the neurohypophysis were graded on a scale of minimal (1) to severe
(5). Historical control data for pituitary gland findings (Nov 2022-Dec 2024) were also compiled.

Figure 1. Pituitary Gland Section Plane Classification

Representative images (20x) of histologic section plane classification: (A) straight/distal transverse, (B) angled/proximal transverse, (C) angled/parasagittal longitudinal, (D) straight/sagittal
longitudinal, and (E) fragmented/other.
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Figure 2. H ‘ ’

. Histologic ‘Normal Findings’ Graded in the Neurohypophysis
A T e = = = TR o o - - = T s o rar = S T e ™ v Ly = L E ez T e B . 5 T . = 0 = R = : o ;L NP - - - L3 ¥ = 7, - e L 5 T AR o Ly = 3 " — T Y 7 Fi S L T L
RN S SR R B T e R S ARG et A U e A NSNS N e A S e et BT S T A et ; KSR s S e TR s N "N S RS W TN S i P D (AT S e {:.-.'.'. N T i e e L s L
» ‘. e & 3 » Py ' 2 :-‘ : [ S, e n ® ‘4\ e N _'Q., s = e e e ky .Y o e o (W <L A, v > - e ‘.-’: o e rSZa i_{i', e A s & ¢ e - 3 - - o Gy Uy - .k i - = "t . . _‘ e LN AR A SN 7 o 4 ;U8 s 'S >, ok

> Y -
& 5
5 & 2 ) - ’ i i v i ” - A 9 S il W [ . e ~ - - - B LA T e - 78 . i o T b " - 1 V% X $ . o g,
» T A, G W L ' S LR Oy S S N 5 t] Y v B S Woes Ry Aol AL Ak e i il B el S B R AL s o L ST g e e ¥ o =z : e - + < "o » . L o o g ARt L, o e BN g W LR * CRE s
() R % o 5 - - e . Y 8 YN e a'lg
3 o = < 2 b A . S « 4 . . 5 ol o ) A Prdalag AT ol L s LS e BT . . b el Tl Ay Gl el A e - i V- & .= .- _- = - b T [~ s = o W iPs et - - iy ot ey 03 WL e
- 4 - . 7 5 gty v Nty n »ela ~ LD ] » = 4 W Ll il - . . (] - . - M E v - T < > 3 s
@ 3 Q% R ) 0 v 5 : RO R e A < : ‘ s 2 < Y SR AHR AR PR L ol L ABpE T anE . RE 0P ¥ R O P R - - 5 L s G, = - - . 3 = 5 g . RS e e % an e LA e B & B A v »
f ‘ & SR ; y i 7 = R L = © Wl L 1 i e iy i L YR | Bl ; 5% T hY -, B T 1 ",-"-" - "_,.\).r 5 “.-.-’ i AL B e = - ) ", ) > S 2 ey Sl ;.‘ 3 B .g_ 54 ; P > --_-s ‘s“ ~ o 4 e ", 2 ‘;“: & L-"‘ %
. i : A 4 St R 3 - B bt - 5 - = .
A - A . & A . . B o T . 3 Vop >a .
Bty * N v - -+ ceg i ® o T - Lo g p i W ooy - ma'e s o als
e L% Y b A P L ¥l % ‘;’ - £ }'v{ £ o o - - (g e L X " B & it A g™
w0 P ae = ' -~ a’ e e - e R 7 *- - y ~ ‘x - H PR AL
. p i (3 h o = : # e .
W '."-:.:v ' A3 . B M “ 7Y 8 S " Wi 3 « 'n.' L SRS NE_ L b R ¢ i - ’o X Pee? - S o L s .y 4.
W A v, ! i s st t:’ ; ‘ R . e U =cs 2 SN 2 b g e T 0 Ve U
- w;* . g g ritay iy -~ 3.8 e « L S < e > P el 5 T ot 5 S . S P33 i A
§ g ) ; ! . - . i & P & :
3 L SO R ! N\ v p F'Y'ﬂ : ;”,‘- 7 ot Jl’ '_ )n t‘ - - » a " [l - - o & - if erad * . 8 . ;-_ ,,; E‘.(,‘_ e
Y > [ . & e - %t e Ao - £
g . LS o~ X (i gy 7 Dot i £ - » " ¥ . N o TSy £ . pr > G e
R ¥ -+ LR oy N 3.5 Palrye poe @ - s = e - e, 1 3 = b P 2 b %
'y o - A & "4 od it ,..J i g - - ~ - s s ‘s . . ] i o~
’ S -4 ¢ Kk W 4 ; .- = = = e : - - - .
< AP oS 2 ) PG I % PR U Kol - S 3= B T A & in " >y PIRE
; ¥ % it . » * v . S *
. Ty B ooy AR ¥ A 8 % L Yo oAT o 4Py | 3 - Ul AMis Lo
- i ') # v . . [ #
4 B = e L ’ A 7 AL S 2 - : 3 bt e V.- 7 VT e T g iy ol AW
- oo > .,:, :‘ﬂ;" s i P W Lige e T O s s s ] ™3 - =
- ¢ anle i ‘s Rl P M 2 4 W S e - = - > >3 i f o N, *fd‘ K ek X T -y
g 5 - . 1 o [ BN - {' . e G " TP S ;. Y e .
et o ¥ e T '.'.l‘ . P b - Ol s WA, 4 P %y 4 e e S Lk ok w2
- ;. L\(.n g = J o Ry R 4 ) i ) - % e Lie g ) . 3 5 i s 2 i s o
l§ ! g s - -~ o (O 1. | =g - E v ’ - o ¢ e < - - > X
G o a - ~ f . » '3 % - V) ® oy » i s Wl A N F o R < s A A
Fs »hy . I b* “ o i iy = Pl -= IRl g, ol w g Ll s " e -
"l x & ‘ oY G A o oW 7 3 . - ¥ W BN A g T : %
NSy - - f . ‘; ? . - > - 5 s 'f‘,,;"., T & I F e - % - - 42
@ < (1 3 > s o 3 77 L [ 5 -~ X -
». G\ - =t v, o e - N e £y ” _ e o . L8 (o
- = ) LI A ﬁél' gt i “ae Pk i il A o e e i i v L 3L
: .i ] - z O NG ¥ W s B e T R a2 e - e s ¥ 5 '..‘:l S o - . < R e
ot . o 4 2 . LY o g an Bl oty : ¥ ~= e e G YR E e rY, * b ST
- vy g2 - o o i i‘i- L h?l 4 :H‘B - o = s e A L W e i ik T'—;e - :‘c v e "él;" " i d
f - . = - - - 2 : ¥ 5 o 3 3 - ¥ Pew PIAESE
S | bt oy TR S i et ¥ 5 ¥ b S [~ ae T i T 5 A s "343-‘ Py AL ™ “ e -“._~ Y k!
¥ * PANL ” 4080 . g : 5 3 4 f -1 . : s,
- :}: A o A gl eyt 7 z 1w - A N >z h - = L e LY TR N S D
g 5 e . Ve Y - . oy P L ; H
S - Ty ek 4 » - - g Zen el P y S &> A ET o % i el e - 4t rige ‘- Sk o
et o R A Sdgt A PRy s ey - o P oa” e o I <34 ke ]
. - . « il a . g
%, b R e el 1y . 2y R -t v 3 o - St Pal et e B . T
- (o ; u A AR ; Sl P4 ; S8 e ; L b R oo X 5 e b Pl PIAE
S T ; CRNRG . 2 " ’ A ST v i  F AN A O™ S E et oy LR AR e P I i Lo - W A ? a1 B gibs VR N U - g WO T d Lol S
5 o s e 5 . TN A e e 2 2 Ty A " %, % T Jerihde . e = N Y T B g e A I, PP it o s - e .}_‘ [ § DA i A 2 — oy B2 ‘!‘_ i
b . S o e - - - s R & - ~ e : - - 23 R Yo e N G ; 5 % et
At mec R R ; = = a ; - Ty el o - e e SO i o A e O TR 3 ..,‘v,} §oh o 5 A ."t L) y $R0A :".'ﬁ’ff-,‘ ’ 5 Lo 0 v 6o el bt ot <) % 9]
=7 oLt R e ety - i 7 e R e e iy St S A Rt e it S b e A LB e L = O e ST N % Cuqels =~ % = i \ 27wy b byt / iy Foi = ) e T
- S S Gt e - N T " CHERE Y- B S S e =Ry e o n sk G VA T e S A e e NG e o X W i 5507 { e RO I A ek, HedLd
@ W g " e A SO o . g, oo S i R N Ty T L i a4, > Taft Al . B - . ¥, v, a2 e iyar] v y s b f L " oy - - ) - o ob - g b N o SR -
, SRS axa S S A e g A DR e T T, PR k) . f!" B 2 g 2y 1% - e b e B S .'."r B LR TN S0 A2 S T s % & =1 % L " - 4588 P o x N £ g . Aol pu S
N L% e { ? A - v - p SRR L o 3 - - - “ (s . Al A i e i RSO LSS P « T 0r 3 vy L - [ P ~ ¥ L W 35 . *. 2.t i s o5
e 2 A T S ® e U - iy L s e LAXTR L eae s B e - X P pdyl it Ty Bt ol el Bt A - gl W 5 = -, Z n i U Gee BATE ~ e T e o ke . AR
v -2 - g Ze %S, s O B 3 & = A o Tt el U >y e g = A * ~ : In,‘:{ f\~"e el 143 Al e L ¥ i e - Y bew o 01 . N o v e ) ‘. . g e A e e W i U B P .'ii:"ﬁ P Aty Wi
s :a e .- e o . Y e - L e T 5.5 R, g ’ tiaee, o : > - . 8 e 0 T L vied el : (= e T i) P % N 1 v = = A-a P - s 3 - - Hed el VAR 2 (/ o el o r Y
X s % Fre LT A i » T A - x= A 4 a e i - - % - - i . vl S0 4% ps - P 1 o i . ) . 8 e e d 3= & ¥ o Rt T e ¥ e, e - s 7y ;
. » B - i L AR ¢ » i » N i A ™ e . . Y e M ) §e 2 3 ; . » . = — * * # o ol [ - 5 <oN = Y.y e Al ezt Ve 2 L A al
i, £ . S g i ? o5 Ec s V) Y ;*r it 4 rais bR e A »." KN s gt ok P o ow. o ¥ A Wbty il LA ) T ~ e o —— . S e ;‘z,?_ o Uﬁ’ Al ¢ :HI T o ap L & @y satytT o) : 3 !':."1# ¥

Example images (100x) of graded histologic findings: (A) no findings, (B) minimal increased cellularity, vacuolation, and eosinophilic globules (arrows indicate examples of globules), (C) mild
increased cellularity, minimal vacuolation and globules, (D) mild vacuolation, increased cellularity, and minimal globules, and (E) mild vacuolation, increased cellularity, and globules.

Results

Pituitary sections of 79 dogs were reviewed, with findings summarized in Table 1.

Table 1. Summary of Pituitary Gland Section Plane Classification and Findings in the Neurohypophysis

Approximate Section Plane Orientation

Straight/

Angled/

inEtiV Variation in Canine Neurohypophyseal Histology Associated with Sectioning Plane

Angled/

Number

Cyst present

Findings Graded Within Neurohypophysis®

Distal Transverse

I : 14 (18%)
(percent of total pituitary sections)
Neurohypophysis absent in section

o)
(percent within section plane type) 1 (7%)

(0)
(percent within section plane type) 8 (62%)

Proximal Transverse

31 (39%)

3 (10%)

19 (68%)

Parasagittal Longitudinal

17 (22%)

0 (0%)

10 (59%)

Straight/ Fragmented/
Sagittal Longitudinal Other
7 (9%) 10 (13%)
0 (0%) 1 (10%)
2 (29%) 6 (67%)

Vacuolation

Increased cellularity

4 (31%)
Average histologic grade
4 (31%)

Average histologic grade
Eosinophilic globules (consistent with
neurosecretory/Herring bodies)

Average histologic grade

2 (15%)

20 (71%)
1.0
24 (86%)
1.4
15 (54%)
0.6

15 (88%)
1.5
16 (94%)
1.9
13 (76%)
0.9

7 (100%) 2 (22%)
1.6 0.3

7 (100%) 9 (100%)
1.9 1.2

3 (43%) 2 (22%)
0.4 0.2

a = percentages calculated from pituitaries with neurohypophysis present in section

Historical control data encompassed 12 GLP studies with 87 animals (44 males, 43 females). The only observations were cysts in 18 (21%) animals (7, 16% of
males; 11, 26% of females). Cyst sublocation (pars distalis or pars intermedia) was not consistently recorded.

Conclusions

* There is variability of canine pituitary gland sectioning and accompanying variation in histologic appearance.

* An appearance of vacuolation (minimal-mild) and increased cellularity (minimal-moderate) within the neurohypophysis occurred at increasing incidence and
grade with section proximity to the third ventricle (infundibular) recess, from 31% in straight/distal transverse to 100% in straight/sagittal longitudinal sections.

This is consistent with normal anatomy and mimics the “pituitary bright signa

infundibular recess.

seen on magnetic resonance imaging as a hyperintensity around the

* Eosinophilic globules consistent with Herring bodies (neurosecretory bodies, reported to contain antidiuretic and oxytocin hormones) were most common in
angled/parasagittal longitudinal sections, consistent with normal anatomy due to greater visualized area of the pituitary stalk and proximity to the

hypothalamus.

* Cysts occurred in ~2/3 of most section planes but were less frequent in straight/sagittal longitudinal sections. The lower rate of cyst identification in
straight/sagittal longitudinal samples was intriguing, but inconclusive due to low numbers of this section orientation. There was no correlation between cysts

and appearance of cellularity and/or vacuolation.

* Despite a higher rate of ‘normal findings’, reviewers preferred the relative uniformity of straight/sagittal longitudinal sections and found that inclusion of the
infundibular recess was a helpful reference point in contextualizing variations in histoarchitecture related to normal anatomy.

Future Directions

* We are continuing to explore standardized sectioning approaches for pituitary glands of dogs and other species in nonclinical toxicology studies.

* Standardization of pituitary gland sectioning is expected to improve interindividual consistency and avoid potential confusion with ‘non-lesions’.

* Consideration of sectioning approach is especially warranted when pituitary gland is a likely target tissue.
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