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Jotll Juadll
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Introduction

S sian e % 50 o L gl oo Ul 5 S Aoy 4 guall 55 51 aaluss
ALie WL (alahy Lasd g callall Jga al) o paall o sl 2 3 Apanl L 35 il o3 5 allal)
o ) G all s gl (e sl ilaaba) A Loga |50 Led Ol Biaa s L el
Culall s il s bgaally o galll ZUY Lulad (o 55 oed s AT ) dahiia (g Caliy L 53
35 Ailaia & Gall 3 Al 5 coland) 2l 8 Leidliad Jlextind (e Slad 351l
2l (8 L sae ol onl A i Ao 30 skl i L i ya0 ) 31 e (indl Co¥T e )
Ll il g Cageall (s sl 2U5) 5 e lall s Jie Y1 a5 ge JsY) caagl) 58 o gall
(Al-Kass ef al.,1993) & il (ye lua e

Y Seldly ale ) s duay 48 ) de) 30 50 5y Cilag peal Cauang
sany YV A jall b s 5 Casla 2022 alall Caasine ia Ll 5 16,520,727 ) 31 a1)
Li,5,270,816

4y 5aalll LA (Lymphoid organs & stalll sliac Y1 (e (s staalll Sleall o <5
Lymphatic vessels 4 siéalll & Y1 5 Lymphoid cells

L) (anii s A 591 2 slialll el W ¢ Cpaansd (1 Losanils Sy () s slialll el )
«Thymus 4_ie 3 3331l s Bone marrow abal) glas Jadi s 43 S jall 4y slaalll cliac¥)
4 slaalll dall Jadiiy Adaindll 4 gladdll liac ) Weadl andi 3y 63N 4 5laalll cloacy) Wl
Mucosa (hbaall slially ddasi yall 4y daalll 41 5 Spleen Jskll <Lymph nodes
Alally ddasi yall 4slaalll 4aiY) s cassociated lymphoid tissue (MALT)
sl i aagdl Sleall Jhlad)l cliadly ddag el 4 aall daw¥) ((SALT)
Al ¢ Agaall sl 3N 8 A glaalll clagally aslalll 8 b ciladal Jie ((GALT)
Y1 iyl Lt e Ja) mns (b (ol Sleall JLlaal) eliall 8 ddas yal) Ay glaall
(sl Je (NALT, LALT, TALT, BALT) 4 sell laaill 5 (ale )l 5 3 jaiall
(Mescher, (Tonsils) Jsils ((LDALT) el sllly ddagiyall 4 glialll das¥)
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(el Palatine Tonsils 48l 5 <Lingual Tonsils 4xballl 5l 1e) 53 430 o4 52024)
Pharyngeal 452l 3541l <Soft palate Tonsils 5l cliadl j ol o5 gadll o 2L} 8
Gl 5 ) slaall 35l Ll ¢ &) o saldl 3 Lgasen a8 Tubular Tonsil 48 sd) s <Tonsil
JSE (Cocquyt e al., 2005) soaisll asalill & #55 Paraepiglotes Tonsils e <l
"ol A" e bl s b Apadl Al e Al b 500 s
waldeyer’s ring (Ogra, 2000; Pabst and Brandzaeg, 2013; Girish et al,
ot Loty 10 canliy Lo TS e S oSl o500 5 A sl 35,510 I35 31 2020)
A all alaal) (e il SliaS 4 JANS (53l a8 gall 131 J 5Y) g 8al) b 2 gaclidll
0o A saalll Sl aas Y @l aa s (Corthésy, 2013) o) 5 33 ¢l anal)
(ol paY) Sl Gand JISE @B gas Jsa Goob JS Ll LeiSay ds cand (5 50al)
(Lugton, 1999; Cassidy Jull sa e Jie &l yiaall cunad Al 4y il ) oY) Leia
Leia A g plall () yaWl 5 ef al., 1999;Neill et al., 2001; Waters et al., 2003)
A o all Jeu¥ls (Zhang and Alexandesen, 2004) 43l ol
JSie) Lin e PrPSc (2 Sw s sl s (Liebler-Tenorio and Pabst, 2006)
(Jeffrey et al., 2003; Bellworthy ef al., TSEs sbie¥) & garall aidnl) ¢ Lall
2005).

ol il 53 pditiall & glial daui) 5 4 slial cilaie e 4 glaalll sliae Y1 alana (g gind
gy L el I3 g 4lanainnal gn pua Dl 2 slaalll LAY a8 ga b 55 b Laga 1 50
.(Breugelmans et al., 2011) 4 staalll LAY

LAY e Liall Leditda 5 el e Aty g1 530 A0 ) Leiaai (S &y slaalll LAY
A yie M saal) 4 i bl glas e Lam ANl (T-lymphocytes) &bl 4 sliall
(B- 48L) 4 adll LAY 5 (Dono et al., 1996) 4uslall e lidl Llaiuy) & o i
& 55 Aahalal) oo Liall Llaiu¥) 8 & L W ) 52 038 5 abaall ¢ LA (e Lisi [ymphocytes)
)L (Natural Killer cells) demdal) 2860 UYAY o s Loayl adaal) ¢ 155 0 Lisy S
.(Horter et al., 2003; Kumar and Timoney, 2005b) 4 kil deliall 8

Peritonsillar 4l dsa 4 5¥1 & A4Sl Hlll sl ) (Al 4 slaalll de 5V
3 Pharyngeal lymphatic vessels 4 g2l 4 aalll 4.e s¥) s lymphatic vessels
Jos Bl 4y 5laalll adal) ) Caalll Jaw 4y glaalll dpe g¥) aren cdpa salill B 50 sl
.(Besoluk et al., 2006; Wally et al., 2020) e s 5l
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iblas cJﬁﬂlA_, cggmss: Lﬁj\sd@“uu\dm‘)l.g_la:\ﬁjw&_\ﬁ\)ﬁ@ ‘:QS.':;J\ J}M\

JSAl 4 gamny 5l o2 ¢ g Bac (15 ) sll) s Sy sla 4k Siad i s (e Adadaay
ST ails IS A jme Jha 5 danagl) 3Ll Jane die Luila #8345 ) o) o gan ilatd Gl
ailda; elliciy (Timoney and Kumar, 2008) Aalisall s d8iiiiall Glacaivall (e
(Zautner, 2012) 4alall deliall 5 4 5lal) deliall o JS (8 4 53 3

el 4 glialll Al (e de gene Ge ke "aeall awds dpagalill 350
i 5 e AN a gl (e LA ¢ Sall 8 i) Jgda e o ol Jas 8 Al M) 5 yuiiall
<l e (s giny mha s (Liebler-Tenorio and Pabst, 2006) dcald 4 saly SO lcasy
3 (Casteleyn et al., 2007; Indu ef al., 2017) 83323 (a gead ) Lgandd LLA
(Ogra, dacliall Aulain D A cﬁ\}a JRE ) 28xa L;J\Js\ u.ch ?LE':’ e sl sda
2000; Bocciolini et al., 2005).

:a.ub.ﬁ\ ey
£1320) Ladls ) (a5 5 il D) 8 (Gelall 5 alie V1) dlialdl i) gall 2l
oo Lol 4aall Zanldl) bl i 8 axad Aailis il ) e LIS (5 gaadly il LeaY
8 el gannsis ALIS Cilaglae gl Aals @llia (s daasalil 35015 GiiSiall o550
O (sl s iall) Aiall 56l A5 5l o) yal ) Al Al all i) &y pudl 5 dpalall
SV g5 Lae Liml il gaall SIS (s e salill 53500 45yl g ) sl el g Slizy)
ol Lo Al UMA e oA bl 3 L 300 iy sacli i 58
Grar) cmall ¢J shall) de galil s Aiall Lo i 55l el (ol Jlall Caa ) ]
sl e Yy el Gy saill Ja1a ) @ sl (003505
Qe gl LAY Ll QS ol Sl il il Caagll 2
(ad) SISl s i) g gagiall (5 slaalll gl 5 el il GLINI
ARl 5 Al 5 A 4 slaalll AL Aliiall Lo liall manill 4aS e Ciadll 3
(CD19 «CD3) dueliall cilabiadll
@Al Ciua gl A s2lill 35505 (omndls Sadl) dSiall 5l Bl S gl 4
Aglall g Aol ) ll
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gLl Jaadll
Aalyoll jal yrlizul
Review of Literatures

(stdU al.'\'s\ﬂ) dtial) i) gaal) 2122

o Al @y sl N dagall Alial) il sl (e Jelall g Alie V) 2l
sl G5 sl Lo 5 T jacme L o€ daalill bl 8 e ) 501 5 cdaslaiBY) slal) (panans
Ol Jie Cilaiiall (e Al 5 Ao sane Ul S addion 3 3 sadl e cadadl g (asalll)
(Dhanda et el s Cla guiall delia 8 axdiud Al GLIY) ) Gl gl 3l
(Berset 4o sall dndall & ganll Lgia 3ane Ylae Al 935 Wil (e Slad g/, 2003)
et al., 2020).

il gaally 45l Vs Auaddie CaillSiy g de giie At 55k 8 el alieY)
ol g Alalal) 4 g Adalal) i) ae ol e Adlall L3 oy 5lias LS SN Jie 5SY)
(Al-Kass et al., 1993) 4 )| Cladinall e paall ha 3 Lga 155

oagdl Jleall e aledall g e cCpage Grilen O gl a el Jelall g alie ) cllias
glad,yl ol Liagl 5 3 yminll ol espall I lagii b (8 il Sleall e elsgll )5 a5
&jw\@)ﬂ\‘;)%ﬂguu \)ja«._u_\gbjz)z,;d\gu\ﬁg\wdggﬁeuu\
@35 A il Clagall g 55l 2 ga g () o seldll dpea) (S35 (Wally, 1989) @lia¥)
.(Houssainy, 1991) il 3 duall 4882l Lpal) i<l s dpulal 4pelds dayd

g sHalll Slgadl :2-2

s canly 3 eliadl Sleall e Te ja dgliadl cilil gl 8 o slaalll Sleadl aey
(sl 5 Gl eV (e anaad) dlea 8 Lusll

5 anall 353 s gall elacV) 5 Aana¥) s LAY apes 5 slalll Slead) Jady 3)
33 _yia LA La) (65 ) ¢ g slaalll LAY e Lo ol dpe Liall UDIAN 0 €81 T jaime )5S0
AN aliall ol & dilra 58 3 jnae 4ygliad Glade 5 WA (e A5 re Claand
slaac] (& e 5l il 5 dpniill) édaacagl) ¢Lac S Loose connective tissue
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e 3V saall <Tonsil )i «<Lymphatic gland 4: slielll 032018 cAdlea (5 58 430 58 4, 5lidl
slact 2al 2ay 5N Bone marrow aball glass Spleen Jakll «Thymus gland
e i) iVl g slaalll Sleall il s Jiaii 4y glaalll LAY iy 43Y (g slaalll Sleal)
53,150 &y il e N1 ook e A stialll saial Caalll Jany 3 os 353 1 Ayl o) sall
de V) ye AV qulal)l ) saiall e el #5305 (Afferent lymphatic vessels)
(Kelly et al., 1983; Indu et al., (Efferent lymphatic vessels) 5_2tall 4 slaall

2018).

4y gdall) LAY 2322

DA (e Bl Ao liall i oS el Jlea) 35 salea LA o & ladlll LAY
Aaa HA Jal sl Gilaaiie e o3 e UJS.“_“_"J\ Gilacativall dgal go dey Bana At e
LAl dplla yuall LAY Jie dilaly Jal gl (5 A) 5 o sandl 5 el gyl g ol Sl (Jia
B- Al 4gslaalll LI 4y slaalll AN (e Glawtt ) (e sh 2 Sla g il Abadll
T- Zaul 45kl WAlls Bone marrow abell glad e &8 Lymphocyte
Al 5 4000 4 slaalll LoD e o patll Sy Y (4yie 3 3aall (e &i5) Lymphocyte
& glad Jy ¥ 5 Gl silaned) e dmnsail) ClaaallS dpalaal)l Gl Hlad¥) alaaiuly
AR Lo i) el Aald e lie (Ul sla) it

B- 4l 4 slaalll LAl (6 LAY &l J5 gad) 85 Baliaad) a1 (Y 15k
A0 A glaall) LAY 5 oS5 Laiy cdpdalal) e Liall Alaiu¥) (e A g 5use (5S35 [ymphocyte
2 Al LN e 4AIGN dal) e Ay lal) delidl e 4l 55ue T-lymphocyte
AL LA 2l palll asmtial) Jiis ) (Natural killer cells dpmsdall AN LAY
O 1 81 ()5S oAl Claaional) e iyl ol e 5 5a) adiad 3) 4l LAl
PEEER RUPE RN FUETNRIPRPCH RIS

Clay sl DA (e 4 slialll Al () 5 piilee aal) (e 4 slialll UIAY (e Al
High endothelial Zladl ddle Gy sl and dgseall Gl pualdll 2y daiadiall
Aadaieal) Apitladl LAY (e (il e ¢ JREN e Anilay LA, s Al veinuols
a8 58 Jardi s 4 5lialll Al 85 b 5 duanadiiall Cilay 5l oda (5 AY) 4 seall e U
(Eurell and Frappier, 4xseal 35l (e 450 LA 400l LIAN (e JSI J
2013).
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4 5aal) A Y1 5 4 gliall) 4o g¥) 242

A slaalll Ao Y15 B ) gl A slaalll e V1 & Ay aalll elacY) 581y ) dae oY)
A gl iall 1510y Cialll Ji 5ol oy il e gl a2 55500 8 431 W15 Ll
.(Shah and Garritano, 2015; Standring, 2021) 4ié.a’ (2 yal 48 )l 4

(g s ASiall Hlll g 381wt ) yuadll (Facial artery) (e sl QLill aa
bl A 4Lyl (Ascending palatine artery) acbaall (Siall oL )3l 4c 55
aadl Jbal e g % 5 (Ascending pharyngeal artery) clall (oo sald)
(Descending JoWll Suall o 8l & )Ly WS (External carotid artery) > &)
25 % 4 (Maxillary artery) s stall S8l b il e & % 2 53 palatine artery)
@Y (Facial vein) e sl 25l Jiaid 4Saall 55l ooy sl g sl el caally dakaiall
.(Shah and Garritano, 2015) (Internal jugular vein) A3 ol gl & ) b Juaty

(Ascending eball asnldl GLOAN Giyh e aallh 2535 dasald) 550
(Sphenopalatine artery) Siall s3isll oLydll e ¢ 585 pharyngeal artery)
8_stually Jid (g )5l ca paill Wl (Greater palatine artery) =Sl (Siall ol 8l
(Facial vein) ¢ 5! 25!l -4 caai (Pharyngeal venous plexus) 4 sl 4ue s2lil)
(Farid et al., 2019; Wally et (Internal jugular vein) 3l sl a4
al., 2020; Al-Ramadan, 2022).

ASA) Al Al )al) :5-2
Gross morphological study of 4sSiall jll 4l dyitall 4w ol :1-5-2
Palatine tonsils

sl 5 Ll i) o i)y il pald) 8 Alin) ) il 5 Al 550
sliall 8 lelw )l Uiy (Barone, 1997; Achaaban ef al., 2016) e s2ldl Siall
ey oS ol sl il (e A JAlae B ) Galdae ae e gl i)
I sl o3 Jiad (Casteleyn et al., 2011) s sl e sald) plasll 855 jaal) cpally
550 Jala Ly 8 Baid) dus pnay Cupeda s ha¥) ge S (A de it (Crypt) <l sk
SOt (I Lgani iy sl Adadadl (ge didiy L Aasnal) Aaiil) (e Lebiadi Adaiagy
A ) 2 il Cladial) (pe el e i gl o3 Cilm by giall ATy ¢ s A3

(Secondary lymphoid nodules) (Cocquyt et al., 2005; Farid et al., 2019).
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5 shte 500 ol Jlaadl L i) ol CUAL Ainl 5l oy o) i) Cilia
o A )l by sl dady (W) agalid) Jlas ails o adiy (uad e 435S pals S0
Dol 138 midsy dadinall i) (Lymphoid nodules) 4 stéalll cilagall mal 5 35 5
.(Zidan and Pabst, 2009; Achaaban et al., 2016) Zawall Juall &

(B s 5y (NS IS 4 Cplidaions (S 55 GiSaadl (35 ) ol il galad)
(= 2-1 o (583 o 3 L jo 5 o 6 Led sha iy el o salill s ol alaal) laal
.(Zidan and Pabst, 2011) (Tonsil sinus) sl < s e ) 4555l culal)

o 12-10 Ledsha A slia dm pa 8155 0 3 ke ASia) 5l s Jall 3 Ll
Slad 3308 ) suieall Bhall e Tuday glalll jds ails o xiai an 2-1.5 e e
.(Kumar and Timoney, 2005a) s !

Gross morphological study of 4w gl 3 ll AN dital) Aol :2-5-2
Pharyngeal tonsil

(Caudal sessld) Salall e QLA ¢ 5ol e agaldl Gl 3 e saldl 53500 o
«(Casteleyn et al., 2007) o 1S G w35 cpart of the pharyngeal septum)
A glill 3 ol agiul 33 8 (2007) Nagpal s Kumars (2005) ielea s Cocquyt LS
Al ) lsee S5 dane s alifie i oedau Gl dadi e AES g Ll SLieY) b 2yl
Gl 3ay W gha dga ga Lpalina cuilS bl Bae 3501 o3 mhas sl 5 ALY daa sl
Cuasll Gati S5 iy sl e o 5 psia slian ol )b e il (e
(Farid et al., 2019) Jelall & 4 s2lill 3 ) 511 ooy i)

(o AN e 3l 8 a8 A alill 3561 ) HY) 8 (2011) 4deles g Palmer L)
il Casatll e e ) izl e Slie S e g 3 Y] psald
el (A Apasald) 550 agiul 23 3 (2024) 4iclan s Fang adgall (udi S35 &)
Jlaall (e ddlisg

GOl Bagasall sl dlael GaBA) 1 (2011) 4ieless Casteleyn Ll
(Waldeyer's ring) 3alls dala S e Ji¥1 5 elall g olie Y 8 canal 5 3 el saal)
3 skaall 33510 3 g g paad J gl g ol yimall (e JS sl dsad 5 ¢ 5 d) (e 5S35 A
SN g ASiall 5l i ) Ll dsed Wanae o8 a0 b Ll ¢l jall Lol
Ol ) aa gt aladll 6 Laiy Al 5 A galidl g cdiSaadl 5l o Jad ol o) 36 2 8
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o i ASin 53505 Jlsall gladl 5 sty chailullly e saldly Sl 3l a

QU

Sl dagll :6-2
Radiographical description of palatine 4Siall j5ll bl ciagl :1-6-2
tonsils

sl L ) 65 8l shaill canll 6 5a ) gl 8 aal s LY sy
Dl 285 1 ol alasily QB a8 5 sk (e 5 gaall 33 58 Jania i (Xoray) oo ledl)
) pandll 25 Lgana aaai g daglud) 35 611 5V (andl) o A8l il all s f )
paa st o3 Aeladll sl (B al g 085 Jlatinl Ji s 5 sl Leilal 2a
dakia §5S5 O Sy AN ¢ ad Bl (4 )l Gl WU (e Jumdl JS i) 05510
Gleil) e ¢ siba ) JaDU Aal jall J el 0 5 sl) anay il sada ol Jha
(Kim et al,, 2019) Sl 3l

Radiographical description of 4xaplll 358 clill Ciagl :2-6-2

Pharyngeal tonsil

<)Ll 3l (WANG et al., 1997; Ysunza et al., 2008) sae & siwd Giliill le g g
Aay ya 5 Algs s Aapusy 48y yla Y1 G gall Aipaad) s alasialy ) geall o) il 0 520
(Cohen et s stall ¢l sell (5 yae il dx 505 (Laalll) Ao saldll 33511 ana apil 4Ll
35l pdad wpaatl Ayl Juadl a2 Gaall Aaiad) A o 3l WS al, 1992)
aslll Hulaw g of (a4l (2005) 4ieles s Lourencgo Uil s al al e A salil
s s iy ce Ul Calll a5 ¢ a1 agaldl e 4 ST cilily (5 aially L&Y

Al Ayl 272

Histological study of Palatine tonsils 4Siall 5 sll Al 4l jall :1-7-2
dndan s jleda dilre 3 5l cailSs jelall 8 4Siad) 5l e D Clul ja Cy

e ledall Cuen & s e (Stratified squamous epithelium) 4ddae 485
«(Stratum basali) 4wel@l) 44kl e 43S (Non-reticular epithelium) Sl
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Uan 4 (Superficial layer) Zeabull 4kl 5 (Stratum spinousm) A sill Adal)
Lalias) 4 glialll ey jally dasi pall 408l pe 8 ledall sl ey ghall (g (3labiall
5oleally (candd Sy Al LAY (e Jah (piide ) ik asas e g LY BT aS
& uai (Lymphoid epithelium) 4 saall) 3 lelall i (Reticular epithelium) 4Ssal
CaiSiall i 5l A (Lamina propria submucosa) (hlaall caad 2l dassall
428 5 4y gl dail 5 dalitie ye (Dense connective tissue) A4S dalia dal 3 52 5
Cladall 3 Legandaii iy g cpitiSiall oy ol Anle (5 laalll gl JShny Adliac 5 diang
a4l Asgiall (e Aandl Shaliall 8 g2l il 3 sa s ae oy sl 5 3 Y1 4 laall
(Kumar et al., 2006; Indu ef al., 2018; Mahdy et al., 2023). 4klaall

(Kumar ef al., 2008; Casteleyn er Jelall & Ll dlilaa il cuilS Jlie Y 8
b ) Gl Y (2011) «ieles s Baykan JWils al, 2007; Raju ef al., 2012).
Oe bl & Al 54l ) (2000) Middletons Salles sy uall 4 oSl
elizll ae Balaie W slaas Losac AaS) e JSEN 4 hian o 3 i Ay slial Cilaic
3y S Adadl dalle oy sl a5 B ke 4 e e o) I3 A8 3 ey Al gac il
Ak 5 lglay dalae ASial) 54 ) (2005a) Timoney s Kumar Jé (o Jsdll B
e 8 LA (e o ghia Bae (e 43 & (Stratified squamous epithelium) 4:8d )~
A5l all L) &) 88 a3 5 (Reticular fiber) Sad i aas caxia) JulSia g2e i cLie
deas G AlaYL il JS& (Elastic fiber) &<l <ld¥)s (Collagen fibers)
iaealy WA (Plasma cell) 4wt WA, ddline el 4ad) Ll
Gl sl 5 (Veins) 32,595 (Capillaries) 4sedll & il s (Macrophages)
.(High Endothelial Venules)(HEVs) 4kl 4Jle

3 Ll e ) (Al S ghail gt 2 (A (2016) 4iclen s Raju JLl LS
Gl g 5l Llaldl 5 jleds aliat s A jiie e ddidas 4l s B leda dilas Ll
gl ) A s g B o 5 ¥ g8 il )
b A Bl e B Sy slaalll LA Aaud 5 L8l A0 2 Lo Llle 5 5 il
Ledsa il Al 4y gl e i) (e Jal8 2o ae At ) LLal) alaee cilS 4l o
A gty Al (e dalae ddlisall JISEY1 5 alaall @) 4 5lialll Clagall (e el
A glaalll 5 & geall Ao g¥) 5 A pall LYY e A0S A ) pe STl S
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Histological study of Pharyngeal tonsil 4 gaL) 3 51 daasuail) A jal) :2-7-2

(2004) Kumars Kumars «J sl 3 (2001) Timoney s Kumar ¢« JS )Ll
D&Y 4 (2011) “iclen s Palmer s <2lie¥) 8 (2007) Nagpal s Kumar s < el 8
(Ciliated Faes 23S dihae dpagee 3Lk Ailase CulS chinpud daasaldl) 53500 o
e lall 430 galall 5 Apae 8l LA (40 45 S pseudostratified columnar epithelium)
L) Jals Lla s Al 4 gl 5 406V Gldall e ) lade Lgie diay o4l
o ddae 5l A gee Aapn 100 5 )leda ) 5 ledall o2 Jsati Adline oSWal 8 4 sliall
LAl alelss ) (wmlédil (Follicular associated epithelium) <uoall 4das je 3 jleds
4 el LAl yasll Jlall 5 (Goblet cells) Al LA s ¥ il 5 g jledall
.(Discontinuous basement membrane) ahiiall gaclall cLiall e

Aal o) oY) (8 Faa galdl 85500 gl 3 (8 (2011) Aielen s Casteleyn I
A el Al e Claeat e el bl gl e S Adalaall caad 2Ll
Lelss 4 shadll (Nerve fibers) dsasl) GLIY) (e Jalf sae 5 4880 4 gadll <l jpnill 5

can e jall 8 45 el CaldY1 g 35l sl CaldSU Uabine Tay 5 58 e gl 55 5111 <yl
IS LS GLie ) 35l e agiul 3 3 (2011) 4icles s Toppets oS3 L 138 5 5 ledall
¢l 4 glaalll Aacal g 4 6N 5 A oY) A glaall) Cladall J a4 il Gl
Aabladll cad Lallll dagdiall & i ) S5 (Mast cells) Al WIIAN a5 58 o3 3
Gee Y1 e all 8 Aglimall LAY (s L 555 a3 sl Aaaas) ey o6 jilaa 5 jleall Jau)
iluiall 5 oS J5 0 yall abiall praail) AdaaBle Sy g Andaliall Caat Apallll Assiiall (4
LY 5 ((Adipose tissue) 4wadll a5 ((Mucous gland acini) ddalaall a8l
Laall ddalll las gl S 5 (Blood vessels) 4 seall e ¥ 5 (Nerve fibers) uuasd)
Slaggal) €y A slalll daal) dulle Al sl JIKEY) cld a0 culaall
e dihiey cujall 3 )5las dahaie e (sSH 3lgdall oladly 48 JSS e 4, slaalll
phare CulS 5 Claall (a Bllie daul 5 () L (o Glagall s3a Jiad &3 43S
IS s B ppall 4 glalll LIS (e S 3o (e 4558 sl A Al e (g gind ilagdal)
Timoney s Kumar ¢ JS )& Slas Sl o3a gLl s ¢(Germinal center) (o< 580>
* (2006) «iclea 5 Billen « jelall & (2004) Kumars Kumar «J s 24 (2001)
i |y ylall 8 (2012) aielea s Lius ale ) 8 (2010) 4iclea s Kumar «22S))
paall N g2 5 s sl cuall 8 (Tonsillar sinus opening) 4z sl b yiadl (e 2aal)
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O LAl sl (5 slaalll mual) & oSy oyl Dl ) 580 5e (8 ad Al LLAD) (e
(Casteleyn ef al., <lusal) O A sialll Aaa¥) ae i ) 4 daalll by 2l e sl
2011).

Apeadl) Al Al al) :8-2
Histochemical study of Palatine 4:ial) jsll dpauil) dibassl) 4l al) 11-8-2
tonsils

e o dhlaall ciad dsdall Jaul saiaall e ailida & 5l alama (e (g giag
Ll (Serous) 4sbas sl (Mucous) 4ublas o585 3 (Exocrine glands) 4 )
il B Hledall WIS ) (2019) Kumars Girgiri gbsbdl Ll 385 ¢(Mixed) daliss
) 3 LY ae gl cand Gaala ol Bl g (e AR Gl ugalad) Gl
ade i Al gacldll cLial) S s 8 (Alcian blue and Periodic acid Schiff)
Ostal (558 () Jeli cld culS Lpard) 451 8 Slas gl s 8 e slall caila a0 13
(Neutral) Jabeiall el jSll daaia o) (Ao AV 35 501 G xae (5 93l condi aals
(Acidic  (eadall bl Gly Sl sawie o ggindy ded apmse 8
Lau e Ll @ld il (Blood vessels) 4 sl dae ¥ Wiw mucopolysaccharide)
(Crypts) <lay shall daleall 4,880 3 )l 5l (2009) 4iclas s Palmer ST LS ) skall
el clie e aiid &Y 55l (Lymphoid follicles) 4 stialll <l yall 3 slaall
Coedal A geall Lo YY) Laiw PAS 4 Ud Uiyl Slelis <l (Basement membrane)
Arseall T gia Jelis

Histochemical study of 4xesddl 3358 daaudll 4wl duljal :2-8-2
Pharyngeal tonsil
Adlae Jsdll A Auasaldl 354 o) (2001) Timoney s Kumar ¢Ualll zaa )
ol abes) AU e Aalida el )l 400 Hidas B0 gee 5 5leds oY1 63 ledall Cpe e siy
o o) A ) A ledall LA audi o3 a8 5 Adaliall can ol dsiall ) dga 50
sl s 4GS Apae (@) LAY 4y slanll ) 6 pieeal) (5 i) culS e gil) (S5 Gl
s sint AL sl 23 ganll LAY Lot ¢ saclall eLtall e 8l a5 (pila s Sl 3aLal aliinal
(saelall e Laall s ulud JS5 de ) ge g Apac ) AL dpisila 5 S Bale e A llaia 5 53 e
Oslad 358 dnla) 5 aliite pe JSEs de ) s Apnl€l LAY CilS ) jall el mhadl olaily
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Coa sSOUH Aoy 138 B8 Jel@ll o< 3 (Periodic acid Shiff) sl cad (adla
(Hyaluronic <lis) gl asla 5 dpaslall dulalaall iy jSudl a2 5 ¢(Glycogen)
(Lymphoid epithelium) 4 stialll s el & 53 ledall (o (JUll ¢ il dpans 3 ¢ acid)
Fdalaal) cund Aalll) Anball sladly el il (g il ally 455 5l LeBle Casnas
(sl Gt Gmela (sle ae Bl (5 Alla S il

83 g sall Aplalaiall 4,5 ,3Y1 Claa ) o eldl & (1996) Purton s Kahwa S|
3sa sl Aags o) 31 LSV ke (PAS) 858 dnlag) 4allll dsiall (e 3ae Y1 ¢ 30l B
&4 (2020) Parkash Ly Gl xSI | caalall bl cily Sl axeie s Gaa 5SS
20l 3 a8 Al AleSl) Al Al o

850 Laginl 0 & (2007) Nagpals Kumar glislll jLal ssé Lled) 8 Ll
il Sl 2aete 38 5 &5 Hlae Jl8 Jaleial) ddalaall chlay Sl daatie 35S 55 ) da gall)
Gl Cand (ada (gsle aae sady Jelail) 2l 4uulSl LAY Gl 1A aalad) bl
Aplalaall it Al Asdeall 48 b Gile L) 13s s (PAS) deld (IS Ly

A8kl 853 sa sall Ay el e Y ) 1 (2015) dielen s Ranjit il s 3all i
431 8Y1 Gl o)) i (PAS) e laia Tulay) Slelss cudae | 4 laliall 5 dlalaall s
ek ol el aa g (5 sall Cad (adla () sle pe L B Lis e Sle L Cadae | dliadll 5 kel
Calas gl il Gl 58 e Ja8 e oLl (PAS) ) () Jelii ol e 5 a3l Jala cul il
(PAS) 0rskal Al 3 58 Lol L3 318 ulS s Aulagy) LAY (oamy Lial g

3350 (e 33 salall 488 )1 dmptl) alaliall agind 53 8 (2011) 4iclen s Palmer )3
45 l8e By o sll) 2 Al LAY Gl 539 G sl (ke aladinly JEY) A da salil
Aalaladll dapdall e (e Baiaay 488 ) dly gl il Al 5 (5 AV Anagdl 40 sanl) LI,

gl olaily g

4o Ul dpaadl) dsilpassl) dusd )al) :9-2
Immunohistochemical 4Siall sl Lo lall Al dyibassll dulall :1-9-2
study of Palatine tonsils

Iy ja 5 (Nodular) baie U slid lages ellia (5 58l (5 slial gune 4Siall )
LA o3a el g ey slaalll DAY (g dalise e 531 ulis) 435S0 sl 138 ¢(Defuse)
aiclaa s Indu bl Ll 3 dpelie Ialaal & fialill andin) Waal 68 sae o ol
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4ae g pall S| all 84544 el LA 2 a5 ) el A4Siall sl aginl )2 (8(2018)
ol @Uaill 8 laa B laaal ¢ IS Lt 45 5Walll ily 2l (Germinal center)
a8 sabudl e 400D 4 glaalll LAY cilS s A Gl sl gw (Marginal zone)
G

3 olall A sl agiul 3 8 (2011) 4icles s Breugelmans caalll 5351 L 13
Al aladiuly Lgaia go paad 5 Adliaal) 45 glialll LOAD) Cile ganad 4 giall Al (8
(Cluster of CD3 < 4 e 45l 43 5lialll LAY CilS 3alias ol dilad (4 45 0S4
e Lelalag b jledal) Jand ddlae il by jall g shliall 4 differentiation 3)
il sl IS8 Aplalaall cand Aalall) Asiuall g 3 slaalll by jall 8 Lagf Lgidaa Sl
Agsialll 5l 8 dalia 4 glialll LAY Cile ganal 4 giall i)

CRay 431 (2009) 4iclea 5 Palmer s (1998) 4iclas s Menesse aldl jLal S8
s @il (8 CD3 phaainly dxuall daa 9o 585 A5 4000 4 slaalll LA S jai jaad
DY) Al 5ls jleda 853 6l S i 4 (Perifollicular zone) <l yal)
W e g 3 leall (b5 Clusall say (e sisall S pall (8 450 LOAD 5S el Laiy
.(MADILA2 and ILA30) alaaiul

O agiul 33 (8 (2015) Brandtzaegs (2006) 4icless Masir Calidl Ll
40l WA ) (Cluster of differentiation 19) CD19 alaaiuly (L) & 4

%J\.@.H\ L}M\ (ypaa g :\J}M\ QL{.));J\ Jah E‘).a..\ﬂ.i.n

Immunohistochemical 4 salal) 335l A liall Al d3iLasl) Al yall 12292
study of Pharyngeal tonsil
& sl ST aed dga g l) 53500 o) (2011) 4ieles s Breugelmans caald)
LSEl 8 jledally slaaall 4 lialll iy jall (e el Sy pLie I asalil) iy sl
4l LAAIL G el alia a3 il 4l Jan¥) ) gacld clie e satil)
CD3- dla) daiii 4y slialll by jall dae ) ) A5 sl 5 49 5) sl GBIV 5 45 saall dae 0Y)
cuoall B LS e eliall ¢ glall daa gl WA 85 5 (Cluster of differentiation 3)
lebe Julf se i) 31 5 pmiall A glaalll LAY I il el dled) il s
cuall ddas el 3 ledall Jaxi Lain «CD3 eliall (slall dua gall 4515 4 laal LDIAS
ialgl (3l dikia ae cain ) Las (Follicular associated epithelium (FAE))
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o Realadl DA (e elis TaaS &y saalll el all e gisall Sl sind) dilid)
.(Kumar and Nagpal, 2007) bl mdaud) Ziles 5 dpeliall WIAD L)

& daagaldl) 3550 Aaelidll agiul 3 (8 (1998) aicles s Manesse sl L)
ALl Lslal Balimdl) la ¥l plaiily Lgie (RS o ALl & gaalll LD o G
LA S daa (568 Cpslill OIS A TLA30 s I arada 400l LIAD 0 1l (S 3 TLA2
& oAl oda a5 3) sl e ailiall ToM g dse Liall il s 1K1 Jo G il 45Ul)
Ao slaalll Sl all Jsa s 4ae 5 adl 381 el (e daalil) glaliall

el g AN gaall Al )2 110-2
Scanning Electron 4siall sl malall g jgaall dwlj2 :1-10-2
Microscope Study of Palatine tonsils

9 A jeaall aladiuly agiul 23 (A (2010) aielas s Casteleyn bl L
oA K3l e s leall b ledall e (e s e (g giat plaall 8 ASial) 5l ) )
bl sa s e Wl e S (A cliyshall cdle e e 4dd s Ak 5 el
AB il 4 glaal LA 5 Aliadic 4 leha LD o (5 giad Al 4500

(2023) «iclea s Mahdy Caldls (2017) 4icles s Indu sl S5 el i
sda Joa®i dodatiall ye Al glatall culatall e 322 <ld chleldi )l JSE ASaad) 54l o)
saud Ahaladl) 3 jledall (e lalazil Aaii () <8 ) lay alaa¥ 5 JIKSY Adlidal) Culasidl)
2 iy pasii (Longitudinal folds) Adsh cibda asa ol alatie je 3 )5lll mlas
kel mhaudl ol Laad) (i s «(Secondary folds) 4 s b ie ary (e g il
3 jnaa Lgin 3 saal) CilS g Aabie alaaly A line Aaliiie yue & D) Basetie LA (g ()5S
Adlaa) s Aalll Aadiall b 4 led LA cilan 1 LS

da g Jaall 8 il 55l Lagind 2 8 (2009) Pabsts Zidan lialll ST LS
21 e 5 sint daliiia ye dalalie i il Ailay ddalae < el el Claiiall o) ALl
L 3okl iy gla I go58 (Al Al laial) g

& Ol gl 5 ((2021) Kumar s Girgiri <3S 5 (2018) Girgiri &bl Ll
ddlide dplalie i jaiiey A sh Gl (e (5Se 550 A Al mhaudl Gl (G salal)
Oasta Clad ) sl aa 3 )5l o o A ) A sl sty 5 calaal] 5 (JISEY)
5Ll o) | sl LS cdarll Ay Y0 clam gl i g8 a ) 5Y1 4ni Ay jledall il




[ 15 ) Review of Literatures -2 »ll (@) gl @ SAY Juadl)

e Lsy; Glyoall J s gy ddalae 4 slial Cilaie Ciaa g Lgiad 4dd s LA (e 40 55
Ol laal) 4ds 45 gladd LA

S5l ) el (5 SIS gl alatinly (2009) 4deles s Palmer bl
B e LOA by Jalati dadaise 4080 a LIS (e 4580 B leday ddlaa LY & 4Sa)
GAY A ledall LAY ae cileand JSEy 5l 33 jike Sl 08 adal) 40 A58 e 5 il

Scanning Electron 4raglll 3550l pulall g SN jgaall 4ulys :2-10-2
Microscope study of Pharyngeal tonsil

plaiuly Selall (8 dae bl 35l aginl o (8 (2015) 4ielen s Indu Cald) S)
LSl e 3 )leda B lehall (e e 5 8 ) sl rdas Akt o5 4] alall g STV gl
LS (e Al adl 3 ledall 0S5 Ay slaalll Cilaiall dilaie daxd Al 4S8 5 jledall
Latar Lagln 8_pifiall 483 jal) LOAT 5 2SI LAY (g0 Jl dae pe sty IS Aaage
Lagdl e 438 LAY e g ) 58l A0 e alladl 8l 3l 5 (FAE) 48l 55kl
M-cells LI 5 4 00 LAY (e 230 5 Al LAY 5 4, slaalll LD a

s AT jeadll aladiidy (asdll J3A 431 (2019) Kumar s Girgiri obaldl <3
5352 5o Adlide Cilaladl 8 dga e adlic IS5 Y] (e A6 A0S 25a s G il
LAl Cafsll lean § camag s (asaladl (A dpeselill 355l adaudl Jllal) clixl) e
s AY

i) s «(Kumar and Timoney, 2001) ghasll 8 zliall (uis calas ol LS
(Ranjit et Wl 5 «(Palmer et al., 2011) 48l 5 «(Casteleyn et al., 2010)
al, 2015),

Addopa 4y ledh LA (e 0S8 Al A0l 5 ekl e aly (any ddaadle a1 LS
Ayl LA 18 s allie JSS e A4S 8 jha il § e paliiad S A e
(Casteleyn et al., 2007) #Uie 3 de galill 35511 & Claa¥) ) 55 43 gec

Microfold cells (M-cells) 48341 cildal) saxia LMAY :11-2
(FAE) <lually ddas jall 480801 5 jlehall Gaa aa i dianadio 4y )l LIS o
AT a8 s G Ll aa 8 15 e salall 431 5 5 5l A5 oSl A glaall) dasY) a5
dagi ) 4y glialll a3 5 (GALT) elae¥) 8 (Peyer's patches) nb cladal Jie
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i A pad) Claaiudl )5 e ae il sl g 4 sl Lalill e M-cells <S5l sl
Bkl

Gt Wy geal Sy 81 Apid g )l Alaall aladiul M-cells e il cuaiay
Aolelall LA Gaia 3 i alue (B a5 s dane 5 LIAS mulall (35 SV el
Jaa) e e a5 5 il Caygad sl Slue 51 oda aadi 3 5ll) oy gad Glasi Al
M-cells gzl e 3aaa S ituay Jasi 53 Al d88al) dpal) Gl (g g Gilaaial)
Auaiisall i oy g IA) 528 o 300 gl jue iay ad) Jal) Caang ¢y glal) dealil) dlac 2ay
LAl s (Macrophages) 4wsldl WAl 5 (Dendritic cells) 4l LAY |
(Miniggio, 2016) e i 5 Uali ) adasi jall 46001 5 4500 4 sliall

aiclea y Casteleyns (2008) Kumars Timoney obsbll aas ilw céy 3
Glacainal) 32 A e delid) jpiail 4 55 il jaliall (e 203 M-cells o (2013)
el ) Ll 5 o ledall Jalall 8 cidliaysa o) ol samd ) gl o3 il aelie e
e Liall gl 5 345 5 & slaalll LAY pa (uedE 3] 5Ll canty Jala
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Materials and Methods -3«3) &) jha g 3 gal) :EJEY Juaidl)

AN Judll

Joall 3ilshay slsoll

Materials and Methods

daadial) 3 3gaY) :1-3

Ayl 8 deatiad) <l 5a¥) 55 3¢y 3(1-3) Jsaad)

Latdal) Alyg £ o) Lasdiud) g9 530aY) | &
Digital Vernier/China wﬁ‘i;ﬁ;ﬁ:;jﬁ;d\ 1
Sartorius Ag Gottingen/Germany bl o) jaall )
GP5202 Electronic balance
HumaScope-Stereo 110-250V/50- Al AU sy il Heaall 3
60Hz/Germany Dissecting Microscope
Nishinokyo—Kuwabaracho. Nakagyo— Aipnd) 422V e 4
ku. K yoto 604-8511/Japan X-Ray
Elektro-mag 420Bp/Germany ‘;’b)(ij;;)d\ 5
J.Y.M.A. Co Ltd/China Sl gl 6

Rotary Microtome
=l ebul\
Electrothermal BG7311/England Water bath 7
Kedee — Zhejiang Jinhua Kedi Cdl) daiia
Instrumental Equipment co., Ltd Hot plate 8
i duaal) AW G gall jeadll
AmScope/China Ligii MirosconG:A 9
Microscope Eyepiece camera USB 4 jeaall dpad )l ) el 10
5.0MP/China Digital camera
Vi Company/Netherlands Scanning Electron 11
Microscope
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Ailparsl) 3 gall :2-3

-~

Bl Rerdieaall AtlasSH 3 pall 1(2-3) g

duiliasst) 3aLal)
Acetic acid <Al jada
Barium sulfate (Barex) skl <l
Buffered Neutral Formalin Solution Jataiall cplla 8l J slae
Absolute Ethanol alcohol laell (L3Y) J =<1
Xylene Jsb )
Paraffin wax (8 L) aed

Q[N R W N =]

Harris Hematoxylin and Eosin sl s oS silas (ssla (sl
(1) a8 Galall 353 puzaaall
Masson's Trichrome stain guall (SN ) sule sk g
(2) a8 Galall 3855 puandll
Van Gieson stain xS 08 O sk 9
(3) iy Galdll iy s mnal
s 5l Gladal¥) a5 sall Cand Gaala () 5ka
Periodic acid Schiff (PAS-Alcian blue pH 2.5) 10
(4) a8 Galall 3855 pandll
Toluidine blue &3 cp2 plill ¢ sla
(5) a8 Galall 3855 puandll
Anti CD3 il 4 sans dlias
(6) g3y salal 3 35 yuanal
Anti CD19 il de gana dbas 13
(6) iy Galdll Gty ymnal
s A gaal) adalial deadiviall 3 5l 5 (Glutaraldehyde) <l J slaa
el 14
(7) & Galall (3853 pandll

(Al ) e ) il ga) :3-3

0583 e il 24 e A palill 535l (sl s Saall) GitiSiad) ol pen o
s (a5 b w Al (Capra aegagrus hircus) \Ws (Ovis areis) aieY)
2024 S 0 1S 20 Alad 52023 S 0 45820 (e 5 (el 9-6) ans ally dulaa
i) il Liad g 3 yile elally alud 5 Gal Sl 380 23 3 cdaagall 3 a3l S o
3550 (Al J g sll aliall elinll Al (8 jual (33 Jae o Lary s 4Siad) 5l ) J sea sl
(1-3 dsdll) A LS Gl gpall e A salll

11

12
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L]

Agilad) Al Al

v
(Van G.) (Masson'’s

sl + Aile)

X- W‘ PR L...ba

S Ol g ISU(PAS)

Aeaiicial) i) coua Ll g i) gaad) das ) da gy Al jal) ahadia 3(1-3) JSdl

ASA) dgdlad) Al ya) :4-3
A3 3 Aad yu aladiuly (Acetic acid) <Al s (50 %2 (A (g5l an il
U Al Anasi) Jsad i ad clelu 4 ad & i M Jalag Jsa paelall s
ASaal) 5l a8 ga mania g (i ad L Jasmall AV e Al g Laast o 5 an¥) )
(Jsh o &3 Wary (Girish ef al,, 2020) W) sl Selall s alie V) 3 dpe saldl
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Al &3 () sl Ll Gl 3yl s (Digital vernia) sl aladinly 55l gld )l e
.(Digital balance) wsbusll (55 5SIV f jaall aladinly

4883 5 ) ey gl sl o35 Lgy Adapaall AWl (e dpe galill 5 ASiall 5l il
@Sl Je o aill (Dissecting microscope) (s> il enall alaiiuly Legaand
A shall clbdall 5 dae g2lall 3 11 5 ASiald) 5l ddlaall A Hlad) dladaally Jidiall adad)
4 slialll iladall ) g5 sl Al gl ) sl AlS da saldl) 3 5ll) o o el
oy g bl sl Selall 5 2l W (e JS 8 4Siall 5l daladl 4y ) sll) o gaald) lad
i) A8V 38V gl il aladiuly Gl dadles cadd

Aol dad) Al 3 25-3

i) AadY) Slen platind 3 Bl 3l daily Aelad 3y pem lo Jpaanl
Shimadzu el aul AU Glaal sall 135 gkl ol il & 8 gl
Corporation, Al. EQ. 1. Protection: Class I, manufactured: 2010, March,
Made in Japan, Nishinokyo—Kuwabaracho, Nakagyo—ku, K yoto 604, 8511
(2-3 )

ree bl alil) (568 aa g (H o) seadl Gl i) 223V Slea sy 1(2-3) JSA
D kel 4a 58 (e yidiin 90 48luse e 5 «Raf
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lea e & 2k JS4 (Barium sulfate (Barex)) asolbl) <lala sale Caardia
G saal) laia (e Aiall 5l Ak ale 5 da0 o ol g3 Lgtiia o3 o3 (a5 AliLe enatl oLl
& «(Girish ef al., 2020) oedll aysaill dgal sall 5 35l mhass o 53 5a gall 45551
dgall e Ledala 3alal) Cuiiad dpa galil) ) 6l Lal A gy sl Ay Balall L) ddaadla
Jsasll 585l (e dala salall 558 Glasal AV iy satl) & Laal 56 (lSa (S dadlall
ol s i Waany @Ull Jaall elalls plie W) 583 A Lgae g sl Gaal) @ sall )
ey aladiuly s (Radiographic Film) =iV Al 325 5all leadl A da Ao o) sual)
FismasSl ALE e 5 ) 33 (Al dsasll Slead) Gl (aa Cafia (x50 J sk
ke 16 8 (MAX.TUBE Kvp) KV 150-64 Sleall (5 suall 3l ll il 4y alsl
(Length 90 cm) a= 90 &buall s (MA/S 16) s JSI e

L) A 3l 16-3
o al () Leaahati 5 daa 2l 35015 (s mall 5 Shaall) Al 01 e lipall Caman
b Sl i (Ja 50 as Al shanl Canlil (8 Leaags iatin | Ly S daulie alaly
del 72 334 (Neutral Buffer formalin Solution 10%) Jalaiall (plla ) s8l) J slae
Cagiadll (g ) 38 i) acliaie (Ethyle alcohol) il JsasSs ciliall ddas a3 Laasy
505 OS O yals %90 358 o Aelis 24 53 %70 585 e 1531 (Dehydration)
Crbil 3 Bale Caeadiingd 3 p oyl J el 3 JMQ:GJ_UA}L@\%]OO‘%SJS(JQL:M?)
(Culling ef al., 1985; Clearing s il (i ad 4883 15 3 pad JS (4 el Jonay
-58 Jleai¥ da jo (63 ) Gl ) radi & Sliell & ye &3 Surarnu et al., 2019).
a°60 Bl A (b jeS 8 Jala by pad JS 8ol g dels Cuaad 5 (4 3 a3 2°60)
(Luna,1968; Suvarna ef al., 4sals s ) gay dalas dpnad Qll 8 & Slial) Civia &
e Jpasll (Rotary microtome) U sall z1 pdiall Slea Jlaainly #3laill 2k 2019),
Y (e Ads dlha Aals gy dpala ) il b o iy Jie s Sae 5 ey dpaas ) 5l
(Luna, 1968) (Mayer's adhesive) e 3w aw L s (Egg albumin) o=l
-Aalid o) Al Sl Gl A6Y) sl Giluall Calawtnl
48 »al Harris Hematoxylin and Eosin Omssls (pleS gla (s osle |1
G bmanall dy jeanall bl 24V lugaiy Lo i sl plall gl ol
(1) =Ll
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4 ) all Y G (3,8 Masson's Trichrome stain geall S ¢ gula ¢ ska 2
Galdl (35 5l il e aian 8 LS Aaadlay Aliaad) GV
Q)
Alianll 5 45 pall LIV 5 Ay 5) all LY (e a8l Van Gieson O sS o oske .3
(Bancroft and Gamble, 2008) Jelally syl 3 5l (i e 3 il
(3) Galdl 385 3yl
1 gl Sl :1-6-3
daa g lal) 3 sl 5 (6 yuadll g (el ASEaT) 045 5 6l DT 5 ABY) & puatiall (e JS il 5
tum e g Saall (ulall 3as g aladinly g A g aall Ciliall aaend
(Keratinized stratified squamous 45 &l ddkhall 485 2l 5 jlehll dlaw o
sl el s e S (gl 5 el Aial) 5l & (S8 ) epithelium)
A
(Pseudostratified columnar epithelium) 43S dddaal) 230 sanll 3 jledall o @
A ol Selal g alie ) (8 dae glill 5 55l (RS0l )
Aiall Hll 8 (4 staalll 5 ledall) (Reticular epithelium) 4dl) & jledall o o
A (sl Selall g sle V) 8 da galill 35500 5 (sl 5 (Sedl)
(Primary and Secondary lymphoid 438l 5 23 ¥ 4, laalll culy jall Ul o
Al Gilive asead g 5l e cpe il S follicles)
Aaadla g dge salall 35l g (5 yuall 5 el ASiadl Sl & (Crypt) Goshll ac @
oelall s alie W) 5l (84l

L) 4ilal) Al 173
oSl (Periodic acid Schiff) sl ol aala (sl 4l jall oda & a2l
e Ju (G a0 ¢ sl) 3 (Neutral glycoprotein) dabaiall (s Sud) ¢y g5l oo
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Harris Hematoxylin (Luna, 1968)
Hematoxylin S5g

Absolute ethyl alcohol 50ml
Ammonium aluminum sulfate 100 g
Distilled water 1,000 ml
Mercuric oxide 25¢g

Eosin Counterstain

Eosin Y (1 % aqueous solution) 200ml
Ethyl alcohol, 95% 600ml
Acetic acid, glacial 4ml
*Procedure

1- Xylene, 3 changes 2 minutes each

2- Absolute alcohol 10 dips

3- Alcohol, 95%, 2 changes 10 dips each

4- Tap water rinse until water runs off evenly*

5- Hematoxylin, Mayer 15 minutes or acidified Harris 1-3 minutest
6-Tap water, 2 changes 10 dips each*

7- Ammonia water, 0.25% or until blue:j:lithium carbonate, 0.5%
8- Tap water, 2 changes 10 dips each*

9- Eosin 10-20 dips or eosin-phloxine 1-3 minutes

10- Alcohol, 70% 10-15 dips
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11- Alcohol, 95% 10-15 dips
12- Absolute alcohol, 3 changes 10-15 dips each
13- Xylene, 3 changes 10-15 dips each

Results

* Nuclei Blue or purple

* Erythrocytes and eosinophilic granules Bright pink to red

* Cytoplasm and other tissue elements Various shades of pink
(2) o gala

Masson Trichrome stain (Luna, 1968; Sheehan, 1987)

A. Bouin Solution

Picric acid, saturated aqueous solution 75ml
Formaldehyde, 37% to 40% 25ml
Glacial acetic acid Sml

B. Weigert Iron Hematoxylin Solution

Solution a

Hematoxylin 10 g
Alcohol, 95% 1,000 ml
Solution b

Ferric chloride, 29% aqueous solution 20ml
Distilled water 475ml
Glacial acetic acid Sml

Working Solution
Mix equal parts of solutions a and b
C. Biebrich Scarlet-Acid Fuchsin Solution
Biebrich scarlet, 1% aqueous solution 360ml
Acid fuchsin, 1 % aqueous solution 40ml

Glacial acetic acid 4ml
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D. Phosphomolybdic/Phosphotungstic Acid Solution

Phosphomolybdic acid 25¢
Phosphotungstic acid 25¢g
Distilled water 1,000 ml

E. Light Green Counterstain
Light green, SF yellowish 2g
Distilled water 99ml

F. 1%Glacial acetic acid

Glacial acetic acid Iml
Distilled water 100ml
*Procedure

1-Deparaffinize sections, and hydrate to distilled water.

2- Rinse well in distilled water.

3- Mordant formalin-fixed sections in Bouin solution for 1 hour at 56°C.
4- Remove slides from oven, allow to cool, and wash in running water
until the yellow color disappears.

5- Rinse in distilled water.

6- Stain sections in Weigert iron hematoxylin for 10 minutes.

7-Wash in running water for 10 minutes.

8- Rinse in distilled water.

9- Stain sections in Biebrich scarlet-acid fuchsin solution for 2 minutes. If
desired, the solution may be saved for 1 more run only.

10-Rinse in distilled water.

11- Place the slides in phosphomolybdic/phosphotungstic acid solution
for 10 to 15 minutes. Discard this solution.

12- Stain sections in aniline blue solution for 5 minutes. If desired, the
solution may be saved for 1 more run only.

13- Rinse the slides in distilled water.
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14-Place the slides in 1% acetic acid solution for 3 to 5 minutes. Discard
this solution.
15-Dehydrate with 95% and absolute alcohols, 2 changes each.

16- Clear with 2 or 3 changes of xylene, and mount with synthetic resin.

* Results

* Nuclei Black
 Cytoplasm, keratin, muscle fibers Red

* Collagen and mucin Blue or Green

(3) fd ke
C9sS B Gl

Van Gieson technique (Van Gieson, 1889)

Van Gieson solution

Saturated aqueous picric acid solution 50 ml
1% aqueous acid fuchsin solution 9 ml
Distilled water 50 ml
*Procedure

1. Deparaffinize sections, and hydrate to distilled water.

2. Stain sections with Weigert iron hematoxylin for 10 to 20 minutes.
Sections should be overstained, as they will be slightly decolorized by the
picric acid.

3. Wash in running tap water for 10 minutes.

4. Stain sections in van Gieson stain for 5 minutes. Discard solution.

5. Place slides in 95% alcohol.

6. Dehydrated as usual, clear with xylene, and mount with synthetic resin.
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Results

* Nuclei blue black
* Collagen red

» Elastic fiber yellow

(4) 8 gale
s18 )31 Gl 2 () 9al) i (aalas (sl
Alcian blue —PAS (Periodic acid Schiff )-Hematoxylin (Luna, 1968;
Carson and Pickett, 1983)

Alcian Blue, pH 2.5

Alcian blue Sg
Acetic acid, 3% solution 500ml
*Procedure

1- Deparaffinize sections, and bring to water as usual.

2-Place sections in 3% acetic acid for 1 minute.

3- Stain sections in alcian blue for 30 minutes.

4- Wash sections in running tap water, then rinse in distilled water.

5- Place sections in 0.5% periodic acid for 10 minutes.

6-Wash slides in running tap water for 5 minutes, then rinse in distilled
water.

7- Place slides in Schiff reagent for 10 minutes.

8- Place slides in reducing rinse for 5 minutes.

9- Wash in running tap water for 10 minutes.

10- Stain sections with Harris hematoxylin containing acetic acid (48 ml
hematoxylin/2 ml glacial acetic acid) for 1 minute. This step is optional.
11- Dehydrate in 2 changes each of 95% and absolute alcohols, clear in

xylene, and mount with synthetic resin.
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* Results

* Exclusively acid mucosubstances Blue

* Neutral polysaccharides Magenta
» Certain substances will be colored Purple

by both PAS and alcian blue

(5) fb Gala)
B39 sl o she

Toluidine blue (Lillie, 1954; Vacca, 1985)

Toluidine Blue Solution

Toluidine blue 0.1g
Distilled water 100 ml
*Procedure

1- Deparaffinize sections, and hydrate to distilled water.
2-Stain sections in toluidine blue solution for 10 minutes.
3- Rinse in distilled water.

4- Quickly dehydrate with 95% and absolute alcohol.
5-Clear in xylene, and mount with synthetic resin.

* Results

» Mast cells Deep rose-violet

» Background Blue
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Anti-CD3 and CD19 stains:

The initial steps for immunohistochemical staining were similar to routine
staining. The tonsils from sheep and goats' pharyngeal were dried by using
ethyl alcohol at different concentrations (50 %, 70 %, 80 %, 90 %, and 100
%), then xylene, and finally paraffin wax was applied. A rotary microtome
was used to obtain sections of 5 micrometers in thickness. The samples
were placed on slides coated with aminopropylepoxysilane (APES) and
dried them overnight at 37 °C. The immunostaining was performed

according to the manufacturer's specific instructions, as follows:

Immunohistochemical analysis
Slides were dipped sequentially in the following:

1. Two changes of xylene are used for 15 minutes. Rehydrate method for
decreasing ethanol grades. Two changes of absolute ethanol are used
for 5 minutes.

2. Embedding in Ethanol 95% for 5 minutes. Embedding in Ethanol 70%
for 5 minutes.

3. Washing in distilled water for 5 minutes

4. Immersion in retrival solution (citric buffer 1 ml + 99 ml D.W) for 20
minutes (from 90-100 °c) in microwave. (S1699, Dako, Carpinteria,
CA)

5. EnVision TM FLEX peroxidase-blocking reagent (RTU) was used to
inhibit peroxidase activity (6% hydrogen peroxide solution in water)
for 5 minutes, followed by washing with phosphate-buffered saline

(PBS) for two 5-minute changes each.
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6. Primary antibodies (CD3 and CD19, according to the manufacturer’s
instructions) were applied to the tissue sections for 20 minutes,
followed by washing with PBS for two changes of 5 minutes each.

7. An IHC enzyme was used to generate HRP (peroxidase-blocking
reagent) for 20 minutes, followed by washing with PBS for two 5-
minute changes each.

8. The slides were immersed in TM FLEX working solution (K0690,
Dako) containing streptavidin with peroxidase.

9. Diaminobenzidine (DAB) solution (1 ml base solution + one drop of
chromogen) was added for 10 minutes (K33468, Dako), followed by
washing with PBS for two changes of 5 minutes each.

10.A counterstain, FLEX Hematoxylin, was applied for 2 minutes to
provide contrast with the primary stain.

11.The slides were washed with distilled water.

12.The slides were washed with PBS for two changes of 5 minutes each.

13.The slides were washed again with distilled water.

14.The slides were dehydrated through ascending concentrations of ethyl
alcohol: ethanol (70% for 2 minutes), ethanol (95% for 2 minutes), and
ethanol (100% for 2 minutes). Finally, they were cleared with 100%
xylene for 2 minutes.

15.The slides were mounted using an adhesive and prepared for light

microscopic examination.
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Scanning Electron Microscope

Material
3% Glutaraldehyde

10% Formaldehyde
Osmium tetroxide

Deionized water

Ethanol or Acetone
Phosphate Buffer at pH 7

3% Glutaraldehyde

Formalin 10 7.
Distal water

e Procedure:
1- Fixation
Fixative solution prepared and the scintillation vials filled with fixative.

Fixative 2.5ml glutaraldehyde and 2.5ml formalin 10 7. procedures to better
differentiate connective tissue and cellular components, used researcher

Goldstein in 2003 method, and modification from before us.

2- Osmium tetroxide Step:

1. Solution prepared by dissolved 0.5 gram capsules in 25 ml of water

in dark contenders the concentration of solution about 2% solution.

Let solution sit at 20 C.
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2. Take Iml the osmium tetroxide solution S404 from dark ampules
dilute by 3 ml of phosphate buffer 25Mm. The solution are colorless

when taken gray color the solution are inactive.
3. Can be stored several days in the cold apartment to become black.
3- Dehydration steps:

1. Drain the osmium solution by micropipette and washing the blacken

tissue by 25m PB.

2. Change the container of tissue into plastic Eppendorf then use 30%
alcohol 3 time each one 5 min., and drain alcohol and add BP. Add
50% alcohol 3 time each one 5 min., then series alcohol 70%, 75%,

90%, 100%.
4- Drying the tissue

Placed the blacked tissue in the Eppendorf with 70%, then drier its by
instrument critical point dryer. Next, covered the sample with gold by

sputter coating. Finally, exam the sample in SEM.
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Abstract

The palatine and pharyngeal tonsils constitute secondary lymphoid
tissue and part of the acquired immune system and are considered the first
defense line against foreign antigens in an ideal location for sampling
antigens that pass through the nasal cavity or the oral one, and thus play a
major role in immunity. To determine whether there were differences in the
palatine tonsils and pharyngeal ones in both adult domestic sheep and
goats, this study aimed to determining the anatomical location and standard
morphological characteristics of the tonsils, studying the histological and
histochemical composition, and studying the immunohistochemistry of the
tissue to identify T and B lymphocytes and analyzing them using scanning
electron microscopy and to distinguish the ultrastructure of epithelial cells
and some components of connective tissue. The study was conducted on
24 male adult local sheep and goats, their ages ranged between 6-9 months,
all of them were clinically healthy and slaughtered in Mosul
slaughterhouse. The samples of 1 ¢cm? of palatine tonsils and pharyngeal
one were fixed in 10% neutral formalin solution for 48 hours. The Gross
morpological results showed that the palatine tonsils are found in both
adult local sheep and goats on both sides of the lateral pharyngeal wall
inside the tonsillar fossae between the palatoglossal arch and the
palatopharyngeal arch, in goats they extended deeper towards the pharynx.
The tonsillar sinus openings were observed to be circular, wide and
crescent-shaped in sheep and goats, respectively, while the pharyngeal
tonsil is located in the roof of the nasopharynx ventrally to the vomer
process of the vomer bone. Statistically, significant distinctions were found
in the average measurements of both tonsils (length, width, height, depth
and weight) between adult local sheep and goats. The average length of the
right and left palatine tonsils in sheep was (0.31£21.34) (0.35+21.14) mm,
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respectively, which was higher than that in goats (0.20+19.40) and
(0.29+19.38). While the average length of the pharyngeal tonsil in sheep
was higher than that in goats (0.48+38.66) and (0.55£26.36) mm
respectively.

As far as the X-ray study is concerned, the results showed that the
palatine tonsils (right and left) and the pharyngeal tonsil in adult local
sheep and goats were hollow in some parts due to the existence of primary
and secondary tufts. The palatine tonsil appeared oval in sheep and
segmented in goats. In contrast, the pharyngeal tonsil in both study animals
oval shaped extended at the back of the nasopharynx ventral to the vomer
process of vomer bone. Whereas the results of the histological and
histochemical study of the palatine tonsil and pharyngeal one in both adult
local sheep and goats using routine and special stains respectively showed
the existence of two types of epithelium, non-reticular stratified squamous
epithelium in the palatine tonsil and pseudo-stratified columnar epithelium
in the pharyngeal tonsil and reticular or lymphoid epithelium; The
thickness of both types of epithelium varied between the palatine and
pharyngeal tonsils in both adult domestic sheep and goats, with the average
thickness of the reticular epithelium in micrometers in the right and left
palatine tonsils in goats being higher than in sheep, respectively
(2.22+107.28) (2.43+110.48) (1.29+£72.31), and (1.46+72.22). Deeper
crypts or crypts extended from the epithelium in the palatine and
pharyngeal tonsils of sheep than in goats. Under the epithelium in the
submucosal felt sheet, primary and secondary lymphoid follicles of larger
diameters were found in the palatine and pharyngeal tonsils of sheep than
in goats. The submucosal felt sheet was characterized by the existing of
colloidal and elastic fibers that spread around and between the lymphoid
follicles and under the epithelium within the connective tissue components,

which began to be clearly seen using Masson's tristain and Van Caeson's
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stain, respectively, in addition to the existing of adipose tissue and
glandular tissue represented by mucous and serous secretory units and their
ducts, which gave a positive result using periodic acid-Schiff stain with
Aleshan blue PAS/AB; s1in both the palatine and pharyngeal tonsils of adult
local sheep and goats. The perifollicular areas had high endothelial venules
to convey lymphocytes across the reticular and non-reticular epithelium.
The endothelial venules were found to be large in size and few in number
in the pharyngeal tonsil of sheep, while they were numerous and small in
size in the goat tonsil.

The results of immunohistochemistry of the palatine and pharyngeal
tonsils in sheep and goats showed the existing of T and B lymphocytes
using CD3 and CD19 antibodies, where the numbers of T lymphocytes
were more than B lymphocytes inside the lymphoid follicles, in the
marginal zone, the germinal center, around the follicles, and between the
reticular and non-reticular epithelial cells of both types of tonsils in goats
are higher than in sheep. When scanning electron microscopy was used on
the palatine tonsil and pharyngeal one in both adult domestic sheep and
goats, non-reticular epithelium with squamous cells was observed in the
palatine tonsil and ciliated cells in the pharyngeal tonsil, in addition to
nodular and diffuse lymphoid tissue filled with berry-like lymphocytes
scattered around the openings of the collars with different shapes and
lengths was observed. There is also the appearance of bundles of colloidal
fibers in addition to the openings of the glandular ducts. This study
concludes from the present study that there were anatomical, histological
and immunological differences in both the palatine tonsils and the

pharyngeal ones between adult local sheep and goats.
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