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Comparative Studies of Histological Structures between the
GALT of the Rabbits and the Bursa of Fabricius of the Chickens

Agdigta oA e St

Y7t - 287 - 2HEE -

A z2

Glick (1958) & =54 A4 =
immune response)$®-g # St = Fabricius 3¢
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e Age] dtess 2r Adudd g2 (GA
LT)3 @) Fabricius 32 2333 72 R 2744
2ol gol42] BBH AL FoiA, 2AZ AF ol F
o] w874 (development) & oJ#j7txl =33 o
kg & of-Bsted Hs| vl @A Agelst

Ha 8wl

AYFZ2: 27 2 & ALsddedd ofF E7
= A4dez AR A4 ¢EA 107 E 94
AQF FARe s ole AL ED 4051 & AL&ehd
A o]lF FAAolz AZE AMEY 247teintE AHY
o] Agsged, g 4GS 40°C Fabr o4
REAA QL oty 4671 F AAsElx AAFH =
24vta) & A9 sle] AFE-skgl e

AYEA = A% A 14, A 49, A 79,7144, #
304, A60d. A90d 2 #1804 Z7 HFARA A
28 & g a@9d HAaste T7gx, Peyers' patch,
Z 4 %7, sacculus rotundus 52 AF gt ¥ o}g
= B8y A 14, A 24, A 49, A 7, Auad, A
214, 302 2 A6dde 77 A7 v LHHR F
Zu] A7 (cloaca)F A4ts] 4] skE Fabricius
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FRAAAT 7 242 2~3mm AL FA=2 trimming
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7bE°] 1) Hematoxylin eosin &4, 2)Methyl-green-
pyronin 44, 3) PAS 4, 4) Masson’s trichrome
94, 5) Reticulum 4 5 oJei7}x] G4jugs o] &
o] g4 X Az Ao FLLYE v
T A o

HEHHY

E78 283 Atz (P e, Peyer’s patch,
4%, sacculus rotundus) gt9]  Fabricius @
<+ 2F 549 U314+ (lymphatic nodules) 2 74 5
ARz o g 48P e] 343 (lamina propria) &
et el 1 E og Wn Yk Anazms 1
A BAE 2z Yot FdA 4z FERL vy
F2 get. 28y qeskx] 2AA% Gy e o4
el 2834 9 2% F25L vz 3 4
AoldE vedFEa Qiol a2ln EA9 4By s}
ERAFNAE FAAEY A 2 zxgy Fxit &
%7 ¥ sacculus rotundus 8} 2@ A= ha Ao
AE 1eiFa gie.

1. FHHE

DUZAR AT A 149 FAdEE: ohdg ay
Al % (reticular fibers) = TAE WA= A (reticular
tissue) 3 vi4o £919F, blast-form 2 pyronin 9}A
A E F FAA L (dividing cells) Soz F4% Qux
Feol &4 (crypts)¥ Fulol T fFe4 qE e gl
2 A2 dE 2o A g2y 1) A% A4
4] PAGEANHE Feig dpan e P4 g9
2y 2dHxzg e A 199 Aueh Y4 TR o
2] £915(small lymphocytes), blast-form 2] pyr-
onin FAME J FAAZFe] HAFY 22} 4
F AT E 2dgE2Awold 2075 Yo
2 Y944 F3% U924 (primary nodules)o] &3
B AASPT AL A £ At aBF G Lo ) o}
Al (germinal centers or secondary nodules)o! &4 5]l
o A309 ol ¥ ¥E A0 FAREAAL Ysks
A2 2717t 439 F7}el wie} Frhgen o8] z=a
By Fxo Aoli gk olwy AFage Fri
ASEA A B2 24T Fo]| thge £YnlTEe
ol ¥olal QlstFFe] UMY A% = gulalgd)
FtAE oz HAetn welFARL vlaky AZAF
7zl =} ALA] % (reticular cells), 2] 4] Z (macrophages)
9 nuclear debri £0.2 A% light zone 3 Al ER

°l pyronine o] }4olz. F£EE 271§ >hd Yo
(medium-sized lymphocytes) ® v}49 Q42 F 2
2 gt dark zone o] FEE G ow Axpa] light zone
< AR LY A&l 23 234l dark zone
+ A& A7) 1] n Ysich

2) Extrafollicular area; ¢J5}Alo] 2ds}lr] A=
T A Tdo) ¥ ArARENAE A}aAF gofa
A Abolel #1x]5k= 9 sb= =] (extrafollicular area)o)
vl d oudse] glgles =7xst QA (lymph
node) 2] A% 9 ¥(paracortical area)?] Tz} H] =
gt vhgo] 93T, blast—from 9 pyronin kA Al X
+4AZ, YRAZ, v (endothelium)7} 5H&o)upak
¥ (simple cuboid epithelium)& 3 L35 post-capillary
venules(23 2) 282 £YAT7E tj4 THslm Q)
E YuEEel #AFAYG. YA 43 &) 14 A
44 H A 7L A= Hoslo] aTRe) vz yolA
Aot A4 o] R H = gy F4 dyzEgd %
# okt FobA glgich

<o (crypts) o] AntaayrEe spong-like mesh
work & o] %3 gilom o] A M EE e AT AW
49137, blast-form 2] pyronin %4 A Z ¥ 2aa
EFo Z¥=n yglst

2. Peyer’s patch

1) o2 : 43 A 199 Peyer’s patch o] 4= 1}
e FAE Szt 2qQuT, blast-form 2
pyronin k4] A% 3 RAH4EEow A% diffuse
Iymphatic tissue 2to] g% wghslol A =
Soll A dsfagde FAS A gk (2 3) A 444
=24 L & 199 24 g4 Kl S
pyronin FHHE R LPAEFo] He FHHQ A
mhds] ulz wlef 4 Bl yefe) UFgo] me)
71 AEsich A 794 Eyg ool &4
Hhow atAdNel A £U5F, pyronin 442
BAAZ, JAZ % FRALS0] FAHA. A 1441
A dHEFe] A Zdso] e dor Ao
£ 5 AF ALl ¥ FE9 Peyer's patchol4 ¥
T 0 dHaAY Fxo} vkt Al ey 3}
AW Ao A2 F¥aus} TAREL] Ysta
Aeld ¥ 4 gl MZEZRIHE = gy =oi gl
T AL AL 5 U F dYs P Fopre £
T HAAEZ, 44 Z W pyronin 4 AEFoE 4
A TAe] U F9 (periphery) Lol = thdg
£ 97T, pyronin 34 HEZ 9 RdHTFoz =4
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A A 25 FAAEFEAE B a2deTRE HA4
5 AgutEe] fAlstn Atk AE A0 o Al
90d 4= dutade 277t Add FE 23
e Fd 27]e et aTEd geldr FelE
4 gz w2 AW HAlshe e AAES
o] PASHl 4% el 2% o F Rt o
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9} Extrafollicular area: Q¥ A 7dej¥& FEE
2] Peyer’s patch = %8 3 dupL A 4fel ol diffuse
lymphatic tissue & 7z Sllev ojddslzaL 4
s2RA dstaA Aol AR & HAutygsForn 1y
7AAE FelAvt A Z Y & A4 Fe=F
H A ZEdq 4 A== ¥skeh o] diffuse lymphatic
tissue HA A= AR EdA9F o] W7l BF ¢
uliy] 2 38 % post-capillary venules 2} f4bil &
TEe] BRFHoY 2 FWiles TAUES] 23l
wE] Bel @Al sdgked.

QatzAe £99F33 G FERe Aol of
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BAAE ¥ 29975 Z3stn dglen ojgME
Z 3AAEE AYT YrlA AxEL vtz e 4
At A4 Az AXIHAAE FAHAZH. o
sizre] AAR Az AXIWAA AA}TAFH A
ZEo] RASE A& AF A 14 oF 2E FE
oA & 4 319+

FgANAEe d4Ye] 434 H-Eg4e4 baso-
philic 314 dA5E A2AE Fa gof AxAdd

2 AxE ¥tz A 4= AHAAESE T
W& 3lct

AslaR wz ofdlldl $Ade AdsEAFAAE
o 2937 % TIET = AHREe] HAH
ek

8. =4%7| A Sacculus rotundus:

22579 sacculus rotundus o] <ku}=xg A3
o AR W =48 Txd glelA A dqtar A
o] g nAFA #a Q7] Wi 2 FAAHFE 4
st A&z @k

1) mAE : E34E7] 9 sacculus rotundus & ¢
wage & o pEA4 9 2984 Tl 3le4
§16l 4 7]€ % Peyer’s patch o Q1sjz4e] 243 §F
4 P& v F3Ush

2) Extrafollicular area:

F457)

ol sacculus

rotundus of lo] A= AF A 7ol F AniAHA
sp2 " Abo] ol extrafollicular area o} 4] o} F A9
diffuse Iymphatic tissue 7} ZA=lgl ool o]Ashxx
o 4] Peyer's patch ol A2} o] glsfAs}t vl
Apols] A% E AR Eoez Ry AL EAAL #
AL glesd. zeiy o] diffuse lymphatic tissue &
Peyer’s patch 8] 20| wldl M4 A4 g g
= Aol Bolstglet

o]s] alstxgo] AR $A = addTFIS A
A FE el el QdatzA e} YHTAES AZE AZ
Al e Y AGAAEF Y e &9
375 235 AehsrAd a4 #AsEE d9Rs
& 2 ¥ 2 T=xd gle]4 Peyer’s patch g 233
u] %3k ot

4. Fabricius H(Bursa of Fabricius):

1) UMAE : 383 A 199 Fabricius 34 {3
AA D42 Astade] FAFom owe] W1
Qlulz A& Q<4 Fabricius JeiA & 4 = d9&
o] 47 (medulla)¥ate 2 A Uit & A1
de] PsfiAAe FAFE FANEE T >
= n] 33 47 oA  (undifferentiated basal epitheliod
cellsy&el o) 52 AdA ggod o|AEFe] S
st gtz de Byl A oh52] pyronin ¥4 A%
uh Al o &) E(reticular epithelial cells), nuclear
debri, zelx &40 RAME A 2ATF] H7H
ook (2@ 5) el NEEe wtz FAAE
PASH A ] 432 el = 7] % 2} (basement membr-
ane)&o] JAF g on o] F-& ANAAAE S 8
= AASR d4Ee] gglth (1F 6) Z1A N5 45
2y plzAd gbe 944 $F(reticular fibers layer)o]
Eefada gglen FAAFEHAAE 7He Qg
e 9l e}, A 1912 Fabricius 1del] A &2 daad
£ o)A AFFol pyronin FAAE, FAME W £9
- Fo| Ed a7 A aste] 94 (cortex) +-E Ao
9 Aol HASG ot WASA AT 5+ Y& AR
w5 o ;M‘ skokeh, +3% A 299 Fabricius '3
AAE A22E PAer] Agah A2 47 =
& %7}51—7& s}ﬁ_ﬂr A 14 =2AH AL vsst
Qor A 424 A= Ak dgigdEe] WARLE
HqAFL g AL E 4 9t A 7°,J_°ﬂ glet A=
# A3 A £, pyronin FHAE ¥ FIMEE
o] ti4 Edsto] HAYSL FHAYAL AP HA
g g [ 7k Solatgdeh. VEF AldH A




0dol A= iAol A Ys¥e] o FH R
F4Fe 299 4 ALE, pyronin FYAL 49
=7 3 nuclear debri $02 AF4 TAse] 9] @
A 2sien] - (periphery) & =R stk 42
4 &L vied £935, pyronin YA X 1l
HAAEFo| AAsA 2o glo] oJFA wiich 23
I A AR A42] 409, pyronin S A X 9
T HGAEE] YA 2 FHE FE o]F i Ud
th (27 7) A0 2] Fabricius Fo] A& wh49] as
2A5o] Halsly] A Astd Tz gloiA dEAE v
Fovt, & FARAAE 22te] AEEFe] fibroblasts
2 2% Ao Ao AARANAe £UsTo] 4
7t obg ZaE o] F8A dupiAge AR} Ze] 7
Al gretA A HAFL T 7t ol (2’ 8)
2) Extrafollicular area: 333 A 143 90y
o o]2%& A Fabricius Go| 4 dstLAdd dstiA
Ateol gl extrafollicular area 7t "3 44 A=z
(loose connective tissue)© 2 TR Ee] §&E E79
GALT sl A&} Zo] diffuse lymphatic tissue &= EA)
s ggkoh. aga o] 44 ARzAAqE AN EA
WYFE o4 2getn gle /e AFHU (2
g7

#H Fabricius *¢¢ W€ B3 & AG4sA 25
£ pseudostratified colummar epitheliuvm & 24 o] A
HAAxFe] QofaAd e 34 Wadd Eedn e 9
8 ¢ A2HT A4 U AR A=
Fol A 272 483y ddzde] FudaLzSE
dA i A o] Huhgs] AxI 2AXRH A ¢
H7AE AzxE r¥sta e AL AAHA Y
ek,

o &

Ackerman(1966)2 4 = Al &7 ] F4EF7]
sacculus rotundus o &85 - 937 7|95 T4
87 §lake] =AFTE W& o) &t o|YvlzA L
AA s 2ARARE olx& Ao L™t A9 714
o] 7] BtE FER] Mz TF4HW Ao sy skt
L olzFd Az 9= WA ZL(reticular cells) o
A 7198 Al xeln E vlE #FERFE FlozNy Y
& #=l o]l F(immigration)3-& A Zvlz sEsta
o] Z21-& @2 Fabricius ¢l 4] qlab77b Edse A4
st Aolstetn F4sx gluh. s#th Fichtelius(19
68, 1969) 1= o Fol Slol4ii: AslHe) Aupadslst

Be| Fabricius '3} 7o) £34 dslzxoz 243

2 P& AAT o[ 3te] THEFTHAE 25y
2] A At F24 dutzAe F5E slal A
4 Aelztx ket o

LAY A d3T2 FA4" FdAxAs] dnlsy
A 34AA L vmd e EssgAd iz o4
= &4 A diffuse lymphatic tissue 223l A5 0]
NE LFFA AF A 7o) TR UvprAe] HAH
Sl ¥ Fabricius 'goll e 38414 o|n] odxpid
ol §AHe] Qien oladYy v R34y ok 2 (un-
differentiated basal epitheloid cell) %3}7] % =}(base-
ment membrane)o] A=A AEEL AR g
222 Mo} Fabricius g9 gutsde BAntydyzs
o] ZfFWE #E(invagination)sle] YAYPA o=
A2 R e} o] EmLsay ulzA 4 extrafollicular
area % I3}t 4£A5 9l sl g 2le] o 4 diffuse lymaph-
atic tissue o] AAHX & Al £UdvPe) g
A 2| post-capillary venules & -$-2pgF ® i3-S 95
kil Y A AstaAEA4 ey £997TF
EHetz Jv el #Ad AFez nFo] ue}
2AY-E Ackerman(1966)2] 4 & E7 F457 W
sacculus rotundus 2] 9377} o]z o] wAMEE
T8 A4 dee Fad S A dld

?l'l?i Nieuwenhuis(1971) & &7 $487]2 gajx
AL BFEY ol FH & IANYYA T AIANZ
T2 4T g4 AT o FAPg 4z g
Eeold iy FAEA 7 4877 2499 =
A A%E ZnYdE FAL Ax EagE A
e

2211} Good %(1968), Perey 5(1968"21970)& E

7 a3 UskzAE A A yRelA BAsx
EAS gleld 2B dsbzRL wel gol4o

3 o) AAYAREs] AL
g.om A=H51974) o

Fabricius 32! 7]
S S ] B B = nd
Al E7 48y glebzze] wlofahA 5% matalr]
fsted wWebol AYTE Aoz ApEale plaque
assay Wl 2|3k AL AHF A5 2@y ez
AHel FE7).
%4l 4+ plaque forming cells & A 4+ gt
¢]8} L AFAE= Dent 5(1965)0] B2 Fabricius 3o
Al plague-forming cells 3 AT 47 do v} »a
s} Metealf(1964) 7t 34 datzgd A a2 =}
Fel e Hgukbgo| delvha ghevin ww A4E
& 28 e B A e o) ® d%E2A (5 55,

Peyer’s patch, ™ sacculus rotundus
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Peyer's patch W sacculus rotundus ¥)¢] F34
stz o e AA4 d9uak-gy 42 Jlsle A%
g shaldl Fxzoglel, 2y =AY FxE | 2%
$HAL FAes BT BAYAAE BA9 4z
W spx s} o] Fabricius gAlo]ol gol A o 87HA]
oA Aol nogFEa o] = Felle EAA
o] AAHL et debd EHFENA el Fabricius
Fo #FEE AL FHEE AT o2 o A%
HeolAof &R oz At

< 2

ARAEL XFEZA slo]A2] bursa equivalent
organ(52] Fabricius del sidsts 7))L 487
% 7z AYdezy Eve] 483y xR
9| Fabricius '¢39] 44 F&£ 4 24433 E v
AFEFo A A7kl FEH Y A H L wiA] #
o] EARE At ohgd Fe AEE d3h

1. A 74 AF A 7do] 28R 2%F
d §]x 8l diffuse lymphatic tissue (5 ¥ A 14
9 A 4de] FAHE, £4+E7], Peyer’s patch, ¥

- sacculus rotundus 2] == ) A dorAHo] AH-F
o2 F¥=7] AstgE

2. 22l ¥olglel glef A& H3A ¢]=] Fabricius
3o afEelA detage] A7 gAEgieor 2
AR 3e $3% A 4458 98] A s

3. Fabricius’¢ =taRH v|EAIAGAES o
ARGEE AFATAZE ¥ oA AFHNER BT
d4He] ggled wRAAFAZFAA]E ool
&9 =9, blast-form 2] pyronin A A F W LGy
E5o] A=A

4. 27 £33 7 dsxEA L extrafollicular
area o] post-capillary venules 2 Z¥stx = dif-
fuse lymphatic tissue & Zkz lglow Esj A4
Y. 4]1- o] diffuse lymphatic tissue”} F4E7],
Peyer’s patch, o sacculus rotundus & =R Hr}
A spA = gl

5. me}1} Fabricius 39 extrafollicular area ] 4] 1=
o}t 7o diffuse lymphatic tissue 7} A= x| sk
t}.

6. o142 A Erxawd A=At A
&7 o] Fl ) (mesoderm)ef 4, 2|3 ¥ Fabricius'd
2] oz} 8 & W< (entoderm)el 4] A1YEU-&E §
Algte ez A5l

ABSTRACT

Comparative Studies of Histological
Structures between the GALT of
the Rabbits and the Bursa of
Fabricius of the Chickens

Ka Young Chang, M.D., Yong Jo Moon, M.D.,
Bong Jin Rha, M.D., Sang Ho Baik, M.D.,
and Kwang Ho Lee, M.D

Department of Anatomy, College of Medicine

Seoul National University

As a preliminary experiment for the study of
bursa equivalent organs in mammalian the present
experiment made a comparison in the development
and the histological structures between the GALT
(gut-associated lymphoid tissues) of neonatal rabbits
and the bursa of Fabricius of chickens.

Animals of various ages (from Ist day to 180th day
after birth) were sacrificed under the deep anes—
thesia. The palatine tonsil, Peyer’s patch, appendix,
and sacculus rotundus from the rabbits and the
bursa of Fabricius from the chickens were removed.
The serial paraffin sections were carried out for the
staining with methyl-green pyronin, PAS, Masson’s
trichrome, silver, and hematoxylin-eosin.

The earliest lymphatic nodules were observed at
first in the lamina propria of the GALT from the
7 days old rabbits. On the other hand, only the
diffuse lymphatic tissues were recognized in the
same portion of the GALT from the 1 day and 4
days old rabbits.

Modes of the nodular development in the bursa of
the chickens were different from that of the GALT,
that is, ‘the medullary portion of the nodule were
already formed in the lamina propria on the 1st day
after hatch and the cortical substances were grad-
ually added around the preformed medulla in the
4 days old chickens. The undifferentiated basal-
epitheioid cell layer of the nodules of the bursa
were continuous to the surface epithelium of the
bursa. Both nodules of the GALT and the bursa
contained Ilymphocytes, blast-form cell and dividing
cells in it.

No diffuse Iymphatic tissues in the extrafollicular
areas of the bursa of Fabricius were observed,
while there are diffuse lymphatic tissues which
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include the vessels covered with the simple cuboid
epithelium in the extrafollicular areas of GALT.
The diffuse lymphatic tissues of the extrafollicular
areas of the palatine tonsils are more well-developed
than those of the Peyver’s patch, appendix, and
sacculus rotundus.

The results of the above findings suggested that
the origin of the nodules in the bursa differs from
the nodules of the GALT. The former may be ento-
dermal origin and the latter mesenchymal origin.
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Fig. 1. Palatine tonsil of the rabbit on the first

day after birth. There are only diffuse
lymphatic tissue in the lamina proppia
without lymphatic nodules. M.G.P.
stain, X100

Palatine tonsil of the rabbit on the 90th
day after birth. The follicles are fully
developed and are similar in the structure
and the size to that of the adult rabbits.
There are well-developzd diffuse lym-
phatic tissue in the extrafollicular area.
Compare with Fig. 4 and Fig. 7. M.G.P.
stain, x40

Fig. 8. Peyer’s patch of the rabbit on the first
day after birth. There are only diffuse
lymphatic tissue in the lamina propria
without lymphatic nodules. H-E stain,
X100

Peyer's patch of the rabbit on the 90th

day after birth. The nodules are fully

developed and are similar in the structure

and the size to that of the adult

rabbits. Note the diffuse lymphatic tissue

localized in the luminal side of the’
interfollicular spaces. Compare with Fig.

2. H-E stain, X40
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Fig. 5. Bursa of Fabricius of chicken on the

first day after hatch. Note the nodules
without the cortex. No diffuse lymphatic
tissue in the extrafollicular area. H-E
stain, x40

Fig. 7. Bursa of Fabricius of chicken on the
14th day after hatch. The nodules are
fully developed and are easily divided by
the undifferentiated basal epitheloid cell
layer into the cortex and the medulla.
Compare with Fig. 5. H-E stain, X100

Fig. 6. Bursa of Fabricius of chicken on the

30th day after hatch. Note the continu-
ation of the basal lamina between the
mucous epithelium of the bursa and the
undifferentiated basal epitheloid cell layer
of the nodule. PAS stain, X45H)

Fig. 8. Bursa of Fabriciug of chicken on the

90th day after hatch. Note the fibrous
changes in the mcdulla of the nodules
and the reduction of the thickness of the
cortex in the nodules. Compare with
Fig. 5. M.G.P. stain, X109






