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Histomorphometrical observations on the developing pancreas of female sheep

By: M. Orimi G. Staff Member and Lecturer at the Islamic Azad University of Babol, Mazandaran, Iran.

Mansouri, S. H. Department of Anatomical Science, School of Veterinary Medicine, University of Shiraz, Iran.
Gholami, S. Department of Anatomical Sciences, School of Veterinary Medicine University of Shiraz, Iran.
Developmental changes of pancreas were studied in different age groups of female sheep by calculation of frequency
and percentage of parenchymal and stromal structures of the gland, and measuring diameter of islets of langerhans.
In this study, glands were selected from four different age groups included, fetus(2.5-3 months), newborn(1 week
old), Sexually mature(6-7 months), and old (upper 3 years old). The results of histomorphometrical analysis showed
that frequency and percentage of parenchymal and stromal structures in fetal stage were: exocrine secretory units
11.84+0.63(%35.61), secretory ducts 3.72+0.37(%11.19), blood vessels 1.66+0.89 (%4.99), islet of langerhans
2.26+0.13(%6.79) and stromal connective tissue 13.76+ 0.33(%41.39); these findings showed that the minimum
percentage belong to blood vessels (%4.99) and the maximum to stromal connective tissue (%41.39). Diameter of islet
of langerhans in fetus was measured 43.59+21.9um. In newborn stage exocrine secretory units were calculated 19.15
+0.21 (%65.85), secretory ducts 2.43+0.29 (%8.35),blood vessels 0.88+0.07 (%3.02),islet of langerhans 2.29+0.08
(%7.87) and stromal connective tissue 4.33+ 0.21(%14.86); that the minimum percentage belong to blood vessels
(%3.02) and the maximum to exocrine secretory units (%65.85). Diameter of islet of langerhans in newborn was
measured, 52.75+1.35 um. In sexually mature stage exocrine secretory units were calculated 18.85+0.15 (%63.66),
secretory ducts 1.99+0.18 (%6.72),blood vessels 1.86+0.27 (%6.28),islet of langerhans 1.74+0.06(%5.87) and
stromal connective tissue 5.17+ 0.39 (%17.46) that the minimum percentage belong to islet of langerhans (%5.87)
and the maximum to exocrine secretory units (%63.66). Diameter of islet of Langerhans in sexually mature stage was
ascertainmented 51.56+1.20 um. In old stage exocrine secretory units were calculated 19.37 £0.36 (%64.07), secretory
ducts 1.9+0.21 (%6.28), blood vessels 2.29+0.37 (%7.57), islet of Langerhans 1.69+0.09 (%5.59) and stromal connective
tissue 4.98+ 0.18 (%16.47) that the;minimum percent belong to islet of langerhans (%5.59) and the maximum to
exocrine secretory units (%64.07).. Diameter of islet of Langerhans in old stage was measured 46.2+1.81um . In
comparison between differentage groups, the frequency of exocrine secretory units showed a significant increase from
fetal stage to newborn, sexually mature and old stages. On the other hand, there was a significant decrease in frequency
of secretory ducts from fetal stage to newborn, sexually mature and old stages and there was also a significant decrease
in frequency of blood vessels from fetal to newborn stage. Significant decrease was observed in frequency of islet of
Langerhans from fetal and new-born stages to sexually mature and old stage (P<0.05). In comparison between groups
there was a significant decrease in diameter of islet of Langerhans from fetal to new-born and sexually mature stage
and from newborn and sexually mature stage to old stage (p<0.05) and there was no significant difference between
the other structures. Our study revealed that, there was no significant difference in parenchymal and stromal structures
and diameter of islets of Langerhans between different lobes of the gland in each age group. However, the above
mentioned parameters often showed significant difference between different age groups. These differences were more
prominent between fetal stage compare to the other age groups. Therefore, it can be concluded that structural changes
of parenchyma and stroma of pancreas gland begin from prenatal period and will relatively continue in the period of

postnatal development.

Key words: Sheep, Pancreas, Histomorphometry, Development

O

PY | Sil 5 gy



) P9y 99lse

15 e o155 oole i wnsS ol ¥+ anlllas ol 4o

S ol ¢ (aale VIO-Y) (it Jolds (i 09,5 oz
o Egb g (ale FY) (i &5l (gl my aiin
Lz (o (s iy ] (s JLa ¥ (53L)
o 9 (YY) (Crown-rump) Jsb (5 5 ojlail ulwl »
Pl OVV) (s Jgo 78 ol 5 &l Gl oS
Iy oS abgme doil ud 5 Sllsem a5l g 20,5
oolainl b 0ud s 90 )5 7 > Wl SO oae g 00,5 5L
e 2 el Ly o s0ls st Jloy oyl
4 o Sl slacdly (g5l lar S adsl 25 5l
A ot oz dadad g a0y ¢ Sl dadad Co B A
T 3l e 4yl sl ol slice 4 Clabi
Sladad 4y ¢ 8l Oladad Cel o YT 51 g ia jqabs
sl 5 4l yo () 3 5 o (6 in e S 55
gy sl eolaiwl b (uoen adald ool 13 5y 0aisS Il
B it & alo o 5 4088 iy GBS Jpmne
@boled slp od 4 (b)) 2le &jpots yeg s
S gilon (550al S5 008 (slog il 5 el LSl
Ol S egdyon (o) (VY) w35 eoliil o9l 5
Lattice) 6 o Js—5u5 1,5 3l ooliul b abolie
) :; o> S5 Jsen,3 o (line graticule
(59 eblEs LLE S Pe gz o STy 7, 3o
(1l o b o abolis JS olas 2, 5 i o 90 il
3 (oo o g Se) (5 7eg S oMbl g 9
S o aled S5 L 65 eS—s Soe mha
SlolP ey ST D30 25 G900 9 Ry Gan G
o0l (glo g sl g el soims LSt @laflis L
9o skl jl ahade¥e g cul askad sl dade B0 s
lakd I Sy jo (g adS a5 (g by oy 5l alalie Y
gy sl edliiwl b8 )5 18 b 18500 S5l 5 )
5 oz JB1 > 005 5o s g Sen 3
@iz o ol B g anilre SSice 19885 52 3 e |
Oygots pliz b ot sy A s JhE ke :Sike
e g Sy Olalad 51 S 2 0y Feyo ol
21y Sl (g S a5 (g 5boas iy Sleps Yo g
gy lools (5Ll o )5 B aile 9590 9,5
OeSles Oy gm0ty 99250 gl 0 ploxil SPSS 4l
S eolisal b Sl 5 4t 43,5 L 55 no sl
S G p <[00 o anglae SSls s g ANOVA
ROU{ T XT-X I I WA - -1 PES IR W A gt

og,S 15 5 ol ySily o calizes Slalsd 5 Log g
ool HLas Vo leds Jgaz j0 oole WS ;o g alizee

doddo

Sladllae lg—e 4 Wlgh co wl ,SOb ou e LalSG sl die) yo Sl ados
S lon leyd 9 S35 (siolom ¢ SioTs i i S0 psle 0 ol
Sge $9) LSSl JalSS 5 il e 5o SliERS it oS ke I SSL
Ol dlez SE(YVYYAY) cwl oo ploxl @muji Je plsieay olyoo
Jsb 5o l,S5L W] sl JolSS (55098550 sy 2 oO)l55 g0 Dlinio
5 Job—w g0z o515 50 ST anlllas ) o0, pb 1 Wl 51 |3 TS5
AYY) o 5 caslive iz Saij Job 0 gl o Jolw calizs sl L5
Sl gl alye (hge iz WISL 25 0959 ladsb oSS 59, 2 adlllas
() Wgd oo Fiie (i 039 poekinl 51 WISL 525 9,0 Glaolw el a5
g 5 S 25 09,0 S8L JelSS (59, iz 9 e 1Sl (59, p addllas b
Sl sho (g g Lol jo SN el iz a5 0l a8 5 asel gl ixo
YY) oo i 51 Jis B Jshos (0l (595 oo 36 izmed 0900 0052
az STab polas ool Gla sl (59, S y0gd50 anlllae b (oo anSg> 50
S0 ¥ e 3 Oigeals sla gl g i See g Wit (SwisTy o
Jsl sloolo Jsb 55 (il (slo sl ol 5l 5 JolSS Jy S5 gn o0y Slis
S 50 Sl 50y 9,0 G (6,50 Sladss [0 () dd oo (59, Wi 5l o
FoeelS S L pliz gam dn US55 el s @y a5 S0 00V e+ Guila SV
Eaiio Hlws K jo uile Y pli> IS0 g ojlail as sl lis ol as Sbj)!
°f?&9’5° S¢>9 u,JL_M: j)fbwdi})c)‘gg ud‘).—i)l) ixJL]a.a).) S|
s By San VoV F e LS5l (YY) )) o ools Lt ol SO
GO9Sl 5o 58 (45 See YOV b SzsS pliz 5 (Joas) (e g 8L )0
O OBl L aS e0g B s Joil 5 sla ol Jolis S5 pliz ol camlin 5
Jolis S48 plim o o0y sl j0 &y g atdly Lzals Ll s o>
o oI b ol by g 50 35250 (B slo sS4 Cl B (sla ol
3 09y S8l ez a4 wd oo ol Slalllas ol ol s loid oli8l s
Elgil g alizs lgi ;o plim o3lusl o) oo g Furuoka ool w4y aiulg
20,5 oy el 01008 5y g0 G oains LSS o Jolw oo
28 JS a0 plir ez o155 o eSilio i Sl 02é 55, axllhe 5 (1)
YIAF £ VY s amly 10 50 palim dasgio slss 5o [AYY £4/VY Ll S5l
638 95— Soe Slalllas o 58 g az g2 (ul,SOL aej jo (Vo) 0t ()15 5
polee a2 52 59,0 5 25 G938k G 6)e 3 (YHYY) cl a5 plox]
2 0995 5l Jsbor Cangli (ol | (5 lomn ) 5o 5 lome o ol 45 0
e )0 ) (nl 18U Grizmes aiad oo (I (gow Slge e Gl ,SSL
uu‘)i:l..\ )L.>l_~.) axdllas ) ..\JQ; U")‘; L}"")i)l‘ 0y 0 Mi 6[1&J91_~u
09 i 5 grasly (i 3 (6 lre dien 8L g SDlac §lg0 o yo 5le
o 090 8L JelSs Ao 1o (gl oauSTy Sli 158 caiawsS jo ol cdal i 3,
S 25 000 8l 5 (sl sladsbes el (plslis 5 (V) G po S0
ety gl lisle Lol cogzge oMbl aé, eV AVA) Conl 59750 AiiassS
Gz i )0 Glawslis &ygo 4 e ] 0ad (o Pl dad Gl ss g Leg iulg
L;;...s)lo ngloo]a...j @J))JAJCLAA}‘BOM 3y Sd] OOdel Lo 45

285 plwl 398 Slaal ay S sy pol> B85 (nl

Sl g Gy

A



UYIYY) G55 B9y 4 o llw as jo o yieS oljgs (I SOL oa s
3,00 LAzl (FOINY) =) (9 p (b5 slasly 4 (n iion
S5 395 @ olig 5o WSl eas IS o la)lslw wo s 1 yeS
Lgipe (LFOIND) =5 (9 0 (e 5 Loy amy (g i 5 (1Y V)
ka3 )3 Log ywly ra—tihly sla b be Jlgl8 (m nnlie )0 090 o0
ashad 51 uile Y Sl Jlgl 3 o Lead olhes 4o o ankad 5 oy el
D>/ D) 00 dg2g o e Liuli8l Ay g o axkad 4 )
A odslive (o Jxe B8 jlge ol
Log sl § iy 58 LS5 (sl i los oo g lglb sl
o, Ll auo )0 (s eSS B0 oo Hlid cwiz ol Cly dalad o
3 09r b5 ety 4 n i 5 (LOITA) uila SV i
Golmo as o LSl ds )0 (1 eSoud diny (0.0 s elaiI(72Y/FF)
UPNY) 325 Gap =25 sbasly & o i 5 (FIVA) (b5
b sl o) (0 a8  WSOL 008 o axad 0 355 0 bgn e
laosly amy bgype (it 5 (LOIPY) Guila SV 5 Sl 4y gy e
2230 QS iz oo danlie (plall oo UFFIN) 32, (9 n (b p
S 5 Log sl g il 50ims LS5 (sl it lio s o e oS
it 3 CLOINY) ol S5 i o 5k 53 oS0l o

o)Ll o )0 yieS Dgud o0 0dalive Jgaz 10 a5 (5 shailes .l 0nlls
@ i s (LFNA) (So> B9ye 4 i S oad el anlad o
OtpeS wad didy 100l elazs (L FAY) 5, e (i 5 slaasls
Sod S8l 50 (il 9 (LN R) (Go B9 s 4 abgy o LSl 0o o
criaS ez oSl 0ad o ansd o ol o (15 +/VY) Loy
Log sl e C8L 4 0o 3 (2 i 5 (LFINY) (G933 4 o 5
oSk sag S ol s v as )0 oy yieS 09 i oo bgs e (. F+/AY)
P Lag ilaionn Sl &y (i 5 (LFIAD) 55 B5y0 &0 i o
35 Log il 5 aeetill sl L Jlgl 3 o alie o o s 3Las(/F)
b | e, SV i 13 53 L5 (i €50y 5 o« o ook
OS50yl )3 g (P /+0) 045 o sixe (ralS o dalad 4y coul
Ald oanliv gl pxe
iyl baes S is gl Ll aoj0 g Slgl 3 awslie
Aoy iiaS a5 a g s olg cly ashad (o Log sy
T Gladzly 4 it 5 (IYI07) (G95 B9pe 4 la)lislw
al5ei Lol eSOl sae d sy jo 0 4ls plaSl (LPA JAY) 50 ) 9,—
3 ot s IVINE) (555 3 o Loyl aoy (s S
oo dashd (87000 oo caalin (JEYIAD) 1) ap by oy

03lo WidwgS 53 (o) 2 990 (S hliso Grog )5 9 lakad 13 (ol S slog yiwl g peiilyly Sloy LS L wuo )3 g e s (ko Vg

oreile S e

w3 B

Hags Gt

wlxld

vesarh fn e Sy

seAE e el
3Bl

AR H L

ABCT

waat i)

DEF

[N R VR PP

W1 e

RATA 0% o PR ALy
ABC

e A
DEE

aiy

LA ELAT)

1

Tt o

D

111

cnd, L efeeiren |
1

s ST A U .w'“.': AR AR ik - Arites [Tl RO ER o A1 i b AR e
3 GHI 5]l ATC b SHI
el m:—'._ A e mavry | ok T r,!'-.-":'a'ju T i-.'."l"ll:;'!."“i‘i] RLESE R RATAC . IERTAL R P TFL R and
- JEL iH nj T JEL
- st crowipnnt | oeaed i [orad v ismae [FARRRERL S Ay sART S oA IR Lol

A ATE e A i S
i 8 = PO P | E_ni searivess) | orfank AT DAt oD it degr sl Ly

n 1 - D o

T . o reerimirl | o ot TR LA |ovAvEanieda) | s et i
DEFE A I 8 L

v Ao )
T

wiine A beethel

wund W

alygi

afma )
B

[RET R P AL AL ]

E

L PR R P Y
H

V1T S TS

A A s
B

LT

LT RO I

WO R e e

WA R
H

EATAT ST
- H

RV D= L S SRR T

[RR L L S
E

I H AR

AT e R T R Y

H

L il K A

K

R =S, R TR ]

g

[N S AT

AR S

H

wadne S )
K

| i 3

AT NIRRT
o

1 TR O

ke

RREY i L T |

e I 10N

R
T

(RVLE R PP ST TS
o

wite h e e

T R

[T L T
T

iy

PR L% O LA TR VA F )
1

sl TS0 eE)

L
AL e
111

i by

[

Ko e

LTRSS SV ERS E
I

T

L

oy

aé

i gl

T Sl g yee3y

A(p SeleB)add o0 LS Jeus s0g0c la(ygiw jO I NGl Wilahad g Waog S 4o 1) 410 Lo BT aline Sy Bg %




Esb ¢ oligs o Joleo Olehad b iz )0 o asxhad g 40y ccl) dalad
29 < lo0) s o plii ] gyls sre alS cow Eoly g i
als ednline g, goe Bl o lge nlu

DRz 0 3y Oaxt e gBasly Slslh8 o095 G anlie o
S8 Cbls g2y s ine sl Bl gmnr sl 5 i sl S
B39 S92 5 (o £k 5 (i £k Wi b iz (5 6l
ol Y Pl (Slglhd 00 ls s pre el Blis S b i (S0
OB (comzg (i €5l b 0395 g (o 5l g (ot 5l b i
Gl s OS5 lae plow 09 (P <o/+0) o cal i o Jxe

00é S ;5 Lag o ols el il (sla il &l i o 3
log le fiier @ S 5l (ge) 2 y5e (s sloog S 5o SSL

o E9b 9 339 e omiz Eob i 1y o (P slaaxly

Otz g 9ligh e omi Eob oo sl 1 b5 (s lme

o Esbr g (i Eob iz ligi 1S9 B9e

Sjg g (i o> €5 (oom G5l tmila S5V 3l

O 5 o Esb oo Eob g Log ulaian L,

Az a8 Sl (o l adole mlB Y o)l Jouor

30 e lis calitee Slalad g i [0 oole diawsS (o |, Luile SOV
axl 1 ol i o a5 ol SV iz b Sl penis i3 i
ol i a4 eS 5l 0l5es yo Ol () 0gs Ay g el axkad (>
S Ol o 5 iz 5k )0 50 g e anlal o) ankad Aoy
Sl s b 5 09 Cawly dnlad g o asndad iy ¢ Jold i in & S
aal iy ol g & S 5 o sl 5o ol Sl s
clizee @labad s (g pme BN dslin ;0 09y el azlal g >
ol Y Sl a8 Ol s o il sdlie SO 0 ol Sl ens

Om dmnlie 0.0l plaiS I (LEYIFF) 5,y (g (P i ool 4
ez Esb yo G ankl g o Cunl) asad )5 (358 b LBl Sl
Al ednline (gl Se S

Log yiml g ity baims JSis slo)lis L oy g Jlgl,8
Lo, Lis b o )3 (3 %08 45 a0 oo i o> £l ]y aslad o
R Oan 0 SBaly 4 (n it 9 (LO10)) (5 (5 lre &
w0 b LEle vo )0 (pkeS sad A 0.8 s plasl (1 FAID)
CLOVIYAY 32, crgpt oy sy 1o oy yioss 3 (LVI+ V) il S5Y
w3 L 0o o 02 2aS « ol SOl 008 o daksd o o sval e
F0sn =55 sasly 4 it 5OV Guila SO ol
Doy S3L 0ad S jole il 0oy (51 e 0,k plazs | (/FF/YA)
slaosly 4 cp it 5 (B10F) (uila Y Jli 4 (o E5b 0
958 Lo o (LFF 12 V) 305 gy (5

0aé calizes Blialad o Logptil g pa—iil)lh 29,5 dslin
(s B i e 1) S (e BB (60 s o IS
Sl By Rl 13 S oo (Lt (conr E5ly g (i Eob iy
b oz 5o o aslad g iy ) asbad )5 5 g (20 5 slaaly
e o okt e sk Sl 55 Jolne Sl
Oz 5o ez g Sl Slakad o 55 6 )lre Syl S 5 (0 <10 0)
PO 2015 oy 5k 5 e sk 305 Jolan Slabih oLy
axkad )0 So3 §9,0 Glee (29,5 m dulie ,0 (P </ 0)3,00 842
Bl g (ot Esb b iz g )l (e S Sligi b i G o
oile Y Sl Slel 3. (p <o /e 0) al sanlice o ce ]38l com
axkad )5 g gomr E5ly g (i ol 0ligi b iz (e sl anlaB o
OLad )ls (e alS (pomr Eob g (o Eob e i Lol (o o
59 ded S8l g8 25,5 anlie jo pizmen (p < ¢ /- B)0ls

elo WihwgS jo Lalizio Wilahad g (Suw (509, T 0 il )y ild Y Jilse Lkl Hlao gllbas + (Slw :Y Jgu

Olekad
oud Js o dxlad Cowly 4nkad
g5
fr/oa+y/-4 f./a8£0/-¥ fY/A0£Y/AD
o EF FO/PALY]-Q AB &5
OYIVO£NIYD INVINEANidE INFAREA TR
ar . OV/YYY/5F AC olygs
INVNZIARS INTARERVAUN OYNOV/AY )
- v 0. 1552YVI8F 5D o ol
AZARERVIN Y/ Y£AVIY )
U ££19)£Y/5 FYIVYEY/AY oD oo fobs
FUPELVY -
ARTAV.EIAPN Fa/vvLV/FF AAREATA & R

V- -y Lis 5 SSo o S S oxo WS (Jgus jo awlio Sy p by
0 b w0l calizie ©ladad g Wog,S 50 1) s (Pro BB (Jguz jo ailine Sy Sy

Swilw g SRy,



f

b on il Bl 55 (Gle B pman g 4Bl 1Bl 5 Gjgec— IR
5 0o e samly i (5155 slemplads lp a0
2 S s e JelSS gy v e lis e pe Lt il
ey Eol 50 93 FSTa> g ol £9,5 Wi 5l LS

(o, iz sl sl b (g sl sl (5550 5 0dle
b (bl s )lme (oS slaob () Sem o)L 5o (S55LsS Slslllas
S 5o sl cnl i (VY F) 0o 0925 Sl sla ol
a2 oo olid Sllllas panm (V0) Casl oo Coli oo Jlim sl ol
35751 5 )lme 5 sl oo bl 5l ile S Sl sl Jsls
32509 9 5= 0ar S8l Ok cael Lo 5aa 0 (V9) 9o
305 (o0 0) 3979 JolSS Job 5o ul,SL

Wi 5l )3 AthessS o Eob G 50 (B9 B2 Olime I
sla,balos nlow gl (G55 G0 45 35000 0975 |, Jloio!
sl Sl o3 cdlad 2Slas Bod S 5VL s 0 1) (ol
Dbl 5 el sl S8 Gk e lS s Gl codled on i
sload aslw glagge,se il o b cdlow )3 o 25 L g 1) G
e Sl ol (TS Sl el (03T ) 090 L
oz 51l cnl sla ol o5 w3 oo (i3 wibsS i Log il
sl sk gl ar Jlad © )50 4 (i 0,99 (Ll Bgantilye sl S5k
asdl, (elS 5 of codlad algr 5o il oo pled Log yiwl e 23 Ly
el bl 4 g0t s (sloog S 50 Log il dian 8L Cuoles g
Alides (w53 Sl 00l oS 5 (Jongd O (il diren 3L
L1y ook BB 5 039 S3U Lag ol wion b Culies (A 5o
IREX PR NS

iz Sl ol Canl 4 4295 b (uila Y Sl JolS5 5550 50
S5z ojlily yeS ao ;0 5 (Slgl S L ari g ;3 Gule SV
ol sledsbes Slsld 5o Solis al o9 o o el 4 S
Jyol 25 sl Ollwliny Sliz oopillgySes (sipe 9,135 oo 51 50
L alio ) Jobo o QU5 Sl sl el e ) (Sge 90 Slxd 5
OSos layg0)90 Slgi 50 calie (i 900 gy Dlow 5l gl Lo
50 Pl olasd g ojlail Wgh 5l o Jia WS 0 ((YV) wil cglaze el
Al a5 aas oo 0l cpl el G b g (i 5l s g 098
Sl 4l oo | 995 S o (i 0)99 (bbb il SOV
A58 o8 oll ,uSTas 8 Sl Wgy 1o asan S oljg oA S
o3Il fals Wb oo F B WS b g S sS i s 4 g 5l o
2 om GRIBIL 0,3 VL ablise Sl (Jsho 0095 alS &l 50 Sl
e yso Agi dmr (i 50 355 Jlax & Sl ol (liee (e g5
POV P IRV P I RO PSR PESCHI PSS
09,0 8L (38 Jdod Judo (rem 4y 00 052 , oS 4l Jslow
Ot P gme DS poe ol azr g BB ) gy <8k Rl 5,
JlSS (nl gy &5 S (o0 (o (G 095 2 53 (ISl aliSie lalad
o dxdad g oy sl dshad 5 ol ,SOL slecia—ud asn jo Ol s g
chlie Slabsd (g5, 1y 055 Dl lajen 59,8 e bl (LS Ly s
S oe (Bl o Olor 3 ISL

SYYIEY solo diawsS [0 uila, SOV sl a8 Ol sy asalo

Sl g Sipg3y

o Esk 9 3Ll i G Sl aalad )3 (089 G alie )3
S (e 2l o 5l b (o B0k 5 0198 (9 1S (e I
e Gl i 5l 590355 b i o x5 30 05
G odline (glo g BWST 5 las wle j0 9 (p </ Q) il go)lo
S 3l il (sloegS (59 il SV S5z b Sl iS5
Hlas)le fin @

Sjg g (ot Egb oo Eob iz el anlad

S35 5 (ot 5l iz (oomz Eol iy

Sig g (o Eob oo E5lr iz 1oy axlad

Sjg g (ot Egb oo Eob iz t0se JS

O 03lo didnS aliSmigin ) Sl had (o298 e dlia o
b iz 5l 5 31555 ot 5 Mgino Gial3H o sl 5 9055 b i
Sad o3lasl Dl L@/ 0) 5l 3935 o ixe ialS o Eols
&5k ook (il (i 4 0 eSSl Gl Y
O s (S eg S 4 Pli el teS a5 aBb e B398 g (i
S,le plaisl olje 09,5 4 lad

blsy 51 S oad o bog il 5 el sla bl (o)
s O e Dlalllas ool adex 51, oo S jg0 9 SUsS
Golme b loaxly cnl () on ) (90 (85 slo woly slo Ll
ko 0959 Sl bbe (65098590 (o) e mile SV iz g (3
Ll ol 5 g (s gl Jboo Dl (o 2 i glamly
3 090 S8l 3,90 0 (VAN AV ) 0,06l g5l 5,55 il cosw
53 Oladllas el 0o plowl cpiizne bawgs S95UsS sl sy p
Sl el by JB 5l SSL (2 )lge bl 4 aie
SOVATALY) o400 ool calizes Slolgs ¢ yladl (59, 0,8 9 Cubio
Sl o515 Gl Gam a5 Gam 99 IS (o p 4 Slilllae iy
ook Dbt 5 (liee g g9 Wobe (ul woys Sl ladob gl
305 0o iy Slaasly 0 ol o515 09 g (b slasilS el
bbby ol 5k dnlie . cmnl 35 e 0081y 0990 slashe 5
Oy el Sladllas ol el 48,5 & g0 Wgb 5l am g 8 i o
el ool (5155 (6la3sS (b g 4355 S il i (o (i g0
(YYYONO)
Sladsbos 4 009 Gy (0358 adsl slo sl ¢ iz 0990
ol ) Sigd oo ploe 008 53y (95 Cond 5 (WSOl sl e (]
Sl (e JalSS Jsbo 5 03,5 oo 2 il Jos o520 g S5 s ol
5 sazly Jio sl abl Ko (ol S ladsl glgil o
b st ouds oSt ooy Jobows VA o 51 ¥ s0m0 a5 325 (39 (s
Sloazls b sl sl sk (6550 aiily oo LI o (25 (5 e
(VA AP) canlosds o)l5 (dgudl - 6:..,_“7 oSS el 335 (5950
Al e 53 =y oy (P ey o515 sl asllae ulwl
iy Gazly o515 el Wi 5l am 5l ieS Jlews (AVO/PY) S
a5k Folas mlisl cplas caslie 1FF e Ve gom E5b )0 55 5
S )0 el (i 0590 & Cend Jl Sllg> 50 (25155 slaes 3



the rat fetus. Arch. Histology Japanese. 42(4):467-476.
10-Furuoka, H., Ito, H., Hamada, M.,Suwa , T.,Satoh, H.
and Itakura, C., 1988, Immunocytochemical component of
endocrine cell in pancreatic islets of horses. Japanese Journal
of Veterinary Science. 51:35-43.

11-Galabova, R. and Petkow, P., 1975; Electron microscopy of
the endocrine pancreas of cattle. Acta Anat. 92: 560-569.
12-Getty, R., 1975; Sisson and Grossman’s.The anatomy of
the domestic animals. W.B. Saunders Company. 12th ed. PP:
491-492.

13-Govendir, M.,Canfield, P.J. and Church, D.B., 2002;
.Effect of d,I-ethionine administration on the histomorphology
of canine pancreatic acinar and beta- cells.Exp.Toxicol Pathol.
54(2):77-83.

14-Hastings, H.M.,Schneider, B.S., Schreiber, M.A., Gorray,
K.Maytal, G. and Msimon, J., 1992; Statistical geometry of
pancreatic islets.Proc.R.Soc.Lon.B.Biol.Sci. 250(1329):257-
61.

15-lIaglov, V.V., 1977, Comparative morphology of the
endocrine portion of the mammalian pancreas.Arkh.Anat.Gis
tol.Embriol. 72(4):83-8.

16-Kirsanova, L.A. and Bliumkin V.N., 1990; Some
characteristics of the histological structure of the fetal bovine
pancreas .Biull.Eksp.Biol.Med. 110(9):330-2.

17-Luna L.G., 1968; Manal of histologic staining methods of
the armed forcess institute of pathology. 3 ed.MC Graw-Hill
Book. PP:32-46.

18- Mukherjes , G., Singh , L.P., Roy; M.,Barnwall, A. and
Sharan, A., 1986; Acinar cell types ofsheep pancreas.Indian
Journal of Animal Sciences. 56:930-934.

19-Mukherjes, G., Singh, L.P.,Barnwal; A<K., and Sharan, A.,
1988; Endocrine pancreas of sheep. Indian Journal of Animal
Sciences. 58: 91-93.

20-Mutoh, K., Wakuri, H.,Bol, T. and Taniguchi, K, 1997;
Intercalated duct cells in the chicken pancreatic islet.Okajimas
Folia.Ana.Jpa. 74(4):147-53.

21-Nagasao, J., Sugiyamam, D., Yoshioka, K;Amasaki, H., An,
T., Yue, Z. and Mutoh, K., 2003; Morphological relationship
between intercalated duct and pancreas islet in streptozotocin
and/or camostat mesiolate administrations in the chicken.Anat
.Histol.Embryol. 32:89-93.

22-Nakajima, S., Kitamura, M., Yamada, J., Yamashito,
T. and Watanabe, J., 1988; Immunohistochemical study of
the endocrine pancreas of cattle with special reference to

coexistence of serotonin and glucogon or bovine pancreatic

il Y il5 s calies Sllgs o wawl Gy ieg S YOIV
ol Y Slim ad (VY) cwl ool (5,138 jieg Sae Fe-Yor 0
IS (A) OS¢ )—Ms)g.a.ﬂ YO -Y-- slf)«)jj_l.oﬁ)sﬂAa’—VV’ L_i_w)d
35 50 LSS S5 Sl S8 Gula Y Sl 55,5 6 50 asdllas
0035 (515 098 VO Ve 0 SzsS Jliz 5 (g rSee Vo VP
59 0oke wiawsS jo uils Y Sl Jhad ol sl ol gl (P) col
Sl 18 bl ple aials

39 e JolSS 5l b odes WS 055 o (5 T Al S jebbay
dolol cond &g g Wb 5l oy i 0 g 00l aloml Wgy 5l LB
IRV

3 oRily S ipaals 0aSliils alg 4y Gudzs ol Slociy
@ sludl 8wl g o8l WS wlis CBL o le;] wlis I8
AS oo S dsdllas ol Job jo lisleSS bl

ST

1- Intercalated duct

oolaiwl 0,50 ol
1-Assis, G.F., Cestari,, T.M., Sesso, A. and Taga, R, 2003;
Post-natal maturation of acinar cells of the guinee pig pancreas:
An ultrastructure morphometric study.Anat.Histol. Embryol.
32(1):36-41.
2-Avila, C.G. and Robinson, P.M. 1986; The histogenesis of
endocrine pancreas in the fetal sheep. Journal of Anatomy.
149:259-261.
3-Badawound, M.H. 2003;
morphometric study of the effect of maternal diabetes on rat
foetal pancreatic islets. Folia Morphol(Warsz). 61(1)19-24.
4-Baetens, D., Malaisse, L.F., Perrelet, A. and orci, L., 1979;
Endocrine pancreas: three- dimensional reconstruction shows
two types of islet of Langerhans.Science. 206(4424):1323-5.
5-Bloom, W. and Fawcett, D.W., 1994; A text book of
histology.10th ed. W.B.Saunders Co.Philadelphia. PP:726-
742.
6-Booner, W. and Like, A.A. 1990; A dual population of islet
in bovine pancreas.Cell Tissue Research. 206(1):157-170.
7-Ermak, T.H. and Rothman, S.S., 1986; Large decreas in
zymogen granule size in pancreas in the postnatal rat pancreas.
J.Ultrastracture Research. 70:242-244.
8-Findlay, J.H. and Thomas, N.W., 1980; Histology and
cytology of the islets of Langerhans in the Monglian
gerbil(Merions unguiculatus). Acta Anatomy. 108:446-462.

Immunohistochemical and

9-Fujii, S., 1979; Development of pancreatic endocrine cells in

Sl g SRR Py



polypeptide. Abstracts Anatomy. 131: 235-240.

23-Noden , D.M. and De Lahunta A., 1985; The embryolo
of domestic animals:developmental mechanisms and
malformations/Drew M.Baltimore:Williams. PP:93-115.
24-Nurhayat, G., 2003; Are glands present in goose pancreatic
ducts?A light microscope study.J.Pancreas. 4(3):125-128.
25-Puzyrev, A.A., 1975; Types of the secretory cells in the
pancreatic islands of some vertebrates. Arkh.Anat.Gistol.Em
briol. 69(9):73- 7.

26-Puzyrev, A.A., 1979; Formation of human islands of
Langerhans cells from the epithelium of the acini and ducts.
Arkh.Anat.Gistol.Embriol. 76(1):20-5.

27-Reaven, E.P., Curry D.L. and Reaven, G.M.1987;.Effect of age
and sex on rat endocrine pancreas. Diabetes. 36(12):1397-400.
28-Redecker, P., Seipelt, A., Jorns, A ., Barbsteen, G. and
Grube, D., 1991; The microanatomy of canine islets of
Langerhans:Implication for intra islet regulation. Anatomy
and Embryology.185:131-141.

29-Stinson, A.W. and Calhoun, M.L., 1981; Text of Veterinary
Histology.2th ed. Delmann and Brown E.M. Lea and Feibieger
Philadelphia. PP: 255-257,375-376.

30-Tadjelli, M. and Meamary, A., 1998; Histological and
histochemical studies on pancreas of camels(Camelus
dromedarius).Journal of Camel Practice and Research. 5:
61-66.

31-Taniyama, H., Hirayama, K., Kagawa,Y.,kurosawa,T.,Tajim
a, M.,Yoshino,T., and Furuoka,H.,1999; Histopathological and
immunohistochemical analysis of the endocrine and exocrine
pancreas in twele-cattle with insulin- dependent diabetes
mellitus(IDDM).J.Vet.Med.Sci. 61(7)803-10.

32-Uchiyama, Y. and Watanabe, M. 1984 ; A morphometric
study of ‘developing pancreatic acinar cells of rats durings
prenatal life.Cell Tissue Res. 237(1):117-22.

33-Watanabe, S., Wakuri, H. and Mutohk, K., 1989;
Histological studies on the endocrine pancreas in the dog.
Anat.Histol.Embryol. 18: 150-156.

Fr | Saisle g Glwg



