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Morphologic Changes of the Lymphnodes Following the Repeated
Injections of the Homologous Homogenized Lymphnodes
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Table 1. Schedule of Treatment
Duration of
Group of Number of | Dosage of | Number of | Interval of p
Material injected Injection Injection Sur‘ﬁl‘;alﬁ r:{ter
Animal Animal (ml. ) Injection (day) injection (day)
Group 1 Normal Saline 8 0. 30 ml. 8 7 56
Group 2 Freund’s Complete Adjuvant 12 0.12 ml 8 7 56
Group 3 Homogenized lymphnode of Rat 12 0.18 mlL 8 7 56
Homogenized lymphnode of Rat
Group 4 -+ Freund’s Complete Adjuvant 12 0-30 ml. 8 7 56
Homogenized liver of Rat -+
Group 5 Freund’s Complete Adjuvant 12 0.30 ml. 8 7 56
Table 2. Intensity of Histopathologic Changes of Lymphnodes
Group of Number of Animal listed by Intensity of Total
Injected Materials Histopathologic changes Number of
Animal - T T+ | +++ Animals
Group 1 Normal Saline 7 1 0 0 8
Group 2 Freund’s Complete Adjuvant 0 4 6 2 12
Group 3 Homogenized lymphnode of Rat 0 8 3 0 11
Homogenized lymphnode of Rat --
Group 4 Adjuvant 0 1 6 5 12
Group 5 Homogenized liver of Rat -+ Adjuvant 0 1 7 3 11

Histopathologic changes:
(—); no changes
(H); moderate in degree

3. Adjuvant
Adjuvant = 23 Difco Laboratories {54l Freund’s
complete adjuvant 24 = K4 2L MAXES 85mly
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o}
4. F$F* U B
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ml. ; adjuvant BUEE B Bfel = adjuvant 0. 12ml. ; AR
WEESR R TN = HEAS 0.06ml +AFHKNR
A 0.12=0.18ml; MEKEAR =+ a8
adjuvant BEAEHEdE HKEES =& HER &
0.06ml +4:#fy ABK 0.12ml +adjuvant 0. 12ml. =
0.3ml A& #EteI ) B, MRS MR, EHE
B, EAER R BEH S-S Fonehd $£1 %8
5. REHAKRN BE
TREY S BRI S TS H Y5 56H)

(++); slight in degree
(#); marked in degree

abell SEBHIRYIETA] ket B BRE K
B & WERES 05d FREBE AEMeE BE
% #% 10% formalin el FEEsta #Ge RFEMHA
A& Paraffin @Y # 5749 MWOHEAE (FRE
3 hematoxylin-eosin Y 5le] HAMBIBES K
SN

X B R &

818 HESHe REHERNMR :
WEMES £2 RTHEHEMAA LEY SEREBLL
o BREEHKERSGE BRIt 2EBRDH R4
e BEY ARBMECT BEI AL oM £
BHD REBHFR BT B R HoEsg
Zt
EI1H: ERHRREGELIED
ARNEBAE EHE EXHRNY HERSHS B
RRYOS.Z 48] KT Fillel BWEm=A ggteor Higk
gifvo 2y & 8B 16el A el BTk} 58
B AEGRE #A 9 AR 2B ERgHR
3 MEMES RS Bndhe 4 HRY A Yo




——~The Seoul Journal of Medicine; Vol. 11, No.1, March,

Table 3.

1970—

Histopathologic Changes of Lymphnodes of the Group 1 Animals.

—

—

— Animal No.
e 101
\\

Findings

102

103 104 105 106 107 108

Cortex:
Lymphoid follicles:
Increase in number
Hyperplasia of germinal center
Medulla:
Increase in number or infiltration of:

I+

Small lymphocytes
Large lymphocytes
Reticuloendothelial cells
Histiocytes

-+

Aggregates of histiocytes
Large mononuclear cells
Plasma cells or plasma cell-like cells
Eosinophils
Polymorphonuclears
Thickening of blood vessels

H+

I N A

+ +
It
H

H ol

I H+
I H 4+
P+

+

N N

+
+ !

Histopathologic changes:
(—); no changes
(#); moderate in degree
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o] MG RELASEN Mol e By B
7b kR 3l A sh&EE ¥ Ue A sfl Ae
BEz BRI
28y gAY e HEAHAR BB EHRdAas
2 HEESRY Lo adjnvaut BB R ks
o ZfEEo] oA H¥s BIR Y. (BEBR)
8310 : A RMEARMERIHAL Adjuvant B
AEHBEE4RD
FRBEA ARMESHEGEST Freund’'s complete
adjuvant o] RA&ESRC] golde MBS muM
BEN Lot Ao 24 HEs EEA 2RY
At B &2 126 1408 BAR 1154 WEwe
2 HES B2EY 279 wx f BEY #nE
gl et
MR o 2. 54I(%5401, 405, 408, 410 © 412 &
Bl A BEE 661(5E403, 404, 406, 407, 409 2
411% B A hEEE 28 o 1505 402F 84l
Aol BER HEMAGENoE K= £33 9 EIN
Bl WEREHINA BRAADAS Z2 #iae] B
F BRdlgs B BE HEE hEEY EBEREEE
o BEBRGHE 1D, #RAKERR] B8 9 HRs
o] IEECHE 2), BRAAN] EES BEY BEMAR,
8] MRk o KB WR e L B B W

2R



~—S8. W.Kim; Morphologic Changes of the Lymphondes Following the Repeated Injections of the Homologous

Table 4.

Homogenzed Lymphnodes—

Histopathologic Changes of Lymphnodes of Group 2 Animals.
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Cortex:
Lymphoid follicles:
Increase in number

Hyperplasia of germinal center

Medulla:

Increase in number or

infiltration of:
Small lymphocytes
Large lymphocytes

Reticuloendothelial cells

Histiocytes

Aggregates of histiocytes
Large mononuclear cells

Plasma cells or

plasma cell-like cells

Eosinophils
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Thickening of blood vessels
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Histopathologic changes: (—); no changes

+:

slight in degree

(+4+): moderate in degree

)

marked in degree

Table 5. Histopathologic Changes of Lymphnodes of the Group 3 Animals.
T Animal No. \
T— 301 | 302 303 |304 |305 |306 |307 308 |309 |310 |311 ;312
Findings T
Cortex:
Lymphoid follicles:
Increase in number ++ + + + + + + + H- 4 +
Hyperplasia of germinal center | -+ + - + +#+ + + H + + +
Medulla:
Increase in number
or infiltration of:
Small Iymphocytes — + + — - — + — — — —
Large Iymphocytes + + -+ + + + + + + + +
Reticuloendothelial cells H + + + + - + +- #+ -+ +
Histiocytes +H + + H ++ + + + + H +
Aggregates of histiocytes 4+ +- 4 + + — _ — H i +
Large mononuclear cells -+ - + -+ + + + + + + +
* Plasma cells or plasma cell-
like cells H H + + +- + H + ++ kit +
Eosinophils + — — — — — — — H — —
Polymorphonuclears — — — — — — — — — — —
Thickening of blood vessels + — + + + + — + + + —
ﬁistopathologic changes: (—): no changes (-#-): moderate in degree: (4): slight in degree (H): marked in degree
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Table 6.
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Histopathologic changes of Lymphnodes of the Group 4 Animals

T
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-~ Animal No.
Findings
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402

403 | 404 | 405 | 406 | 407

408

409

410

411

412

Cortex
Lymphoid follicles
Increase in number

Hyperplasia of germinal
center

Medulla:

Increase in number or
infiltration of:

Small lymphocytes

Large Iymphocytes
Reticuloendothelial cells
Histiocytes

Aggregates of histiocytes
Large mononuclear cells

Plasma cells or plasma
cell-like cells

Eosinophils
Polymorphonuclears
Thickening of blood vessels
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+ F 4k E4
£+ 4+ FE+
£ 4+ F*
£ +4+FF*
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o

|+ ££%%*
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+
+
+
+
+

+

£ + F F= £ F |

!

+

£ 4k EE

!

4+

£ FFEEF |

+

-+

£ o+ 4+ F++ |

+

| = ++% %%
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Histopathologic changes:
(—); no changes

(4); moderate in degree

(4); slight in degree

(#); marked in degree

Table 7. Histopathologic Changes of Lymphnodes of the Group 5 Animals
\ ~Ammal No | x| | | | 1 T '
— 501 502) 503 | 504 | 505 | 506 | 507 | 5081 509 | 510 511 ( 512
Findings T
Cortex
Lymphoid follicles;
Increase in number it -+ + H + + - H =+ +# +
Hyperplasia of germinal center H + + H H + H + + + +
Medulla:
Increase in number or
infiltration of:
Small lymphocytes — -— — — — + + — + —_ —
Large lymphocytes H + H H+ + - H + 4+ H +
Reticuloendothelial cells H# + H H +H + - + H + +
Histiocytes H + ++ # H + H +H H + 1+
Aggregates of histiocytes H + -+ +H + =+ H- + + + +
Large mononuclear cells iy + + +# +H + + + + + +H
Plasma cells or plasma
cell-like cells it H #H it + + it + 4 it +
Eosinophils ’ + — — — — — — + — — +
polym orphonuclears - — — — — — — — — — —_
Thickening of blood vessels +H + — + — — -+ + + _

3 Animal No.501:Expired during the expiriment.

Histopathologic changes:
(—); no changes

(+); slight in degree

(#); moderate in degree

(#); marked in degree
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23 5 Rl A 5Plol A BREE ) AelfEe] MhekpaEp
M, AiffaiEAEe] #EzEElw] RIEL hBORS MR MER
WHEAR 2 'J\‘ﬁ&ﬂﬂﬂfﬂv] Z1go] HmE g

TEBE : I 1 Rrel A i) Bl & 45 Fi il
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o2 sl HBRRHAEAA Biltdelel Zo] £
FERIQ MRl A L) R MO AR
1boF BRE Qe W K EREREKS]) BAvEm, germinal
center o] ik, SR W@RMEY FANEMEK BE,
BRANY 2 BEAR, BER KRB R #
Eigk, S PR F plAamE, 2ela EEE
MBEREe B, ) MR BES —f] HEk
HPEBLrT 212604 5Hel A R, 6flelA  hEBE
2, 23 8 1fleAgte] BER 2aE0d G-
BESrhol 4] 4: B AMATS EHT BlEdAde
2860 1ol Auto] BEre] BEMENENS BEMAR
PERY o] BREQASE KB TR A& H
o] WIAMER BT BEEA #3trh  Adjuvant
B R HoRol oA 21260 26l A
g, a2z 46l 4 ERES], RS HoE R
B4R A s gy At e 4Ee] WEEAR
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o A o flgsbel el &/ 2R Qe K’
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15081 A LfERe] RS THE B Bkl B
ol BRIl KRS FIHE BAT ZEBHPT &
BOI A ®E THE ] BER SBREES 25
S el YolAde AR BIHE BAT 2EBHS
Bolol Al BB TIE ko] KKK ¥ BEEARY B
fl, MEREE = SR SEZAREZE R
Btk sl WAL

Freund’s complete adjuvaut f#f19] gizke REERM
Hipol A ikt Hilikel % ARKIES] HEES 8
WA 7] L ERA RS St 3 HlAES REA
71ed 9o ¥k @R (hyperimmunization) E i
B EEe WY AR HEkey 39 #AsL e
Aeleh

a2 Freund’s complete adjuvant & #4isl= 24
HEE 4 0t £ MBS Bke] Mt Laufer
et al (1959)%>, Steiner et al (1960)°® ¥ Rupp et al
(1960)%® Eo] HEAWMER vlo] sl ZMWINo2 ¥
RAK MBS BERE BRs ol BRe H3| F
B OTHBE, BUSOl EEaded Jf BHER®S L
o b, B IREEC] N B B K, 8Bt
B 8Re9 ) g} Steiner Fof kst Wl 2E AF
Hiel BREGT @EstdA Bt KB WY KR
K9t geo] Freund’s adjuvant 3 {# FRol &= = AEEML
SW HEtdl LY FEC LESa BEDE Y
oot e WEE B YL ARBHRT KAWE
o] wl AR ABOKT-E HHT EIHE BT 2
HERR A WEKEHS Bmld & WS 2rd #
BB ARBEG P2 2827 Ao A= §
&y o. 2% Freund’s complete adjuvent #¥81o] %3 &
B MMl 5 Y. 2ejv D [ adjuvant &
28 #|A g B3R HivozE e i
KRB Maasled 2 F—T fET
A F—% $fFez FAEY adjuvant-F Hh EHT B
47es HOR] WEGEl A el e LLKd o
FEEREEQL fB4REC] A1) FEEto]l BMABEQl 5 AN
v EeS T =3 3) MEEGRE FEserR
adjuvant B A ESHHEQ MR AL & BBkl el
A 7 B BB RZIRAe HHEE R
o] B o MEMIAMEBIEHE HIF o KERAH
KB wo) Freund’s complete adjuvant #ind: 5tk



- & W.Kim; Morphologic Changes of the Lymphnodes Following the Repeated Injections of the Hemologous
Homogenized Lymphnodes——

EEBRREQ] WARO A MELY AP B adju-
vant&] fEfol fkste] EEd Aol oMM T KAWL
£ gad WEAGARC Kild BED Al B
Ay, ey k39 #5389 48 HaBe SlolA
HESEG 279 AfMEE a2 BER R RE
B, %, M@ d RELARRNeoR: F2H B
5EEe] HREEY Mgl A BREJAR Blsbe} It
BY o o EEds 2R/ deot Aeze e R
e Aow BEY MERRE Y BENIe B
3 Ao Qg ety o HEMKEAA 2rs
= s e HEAR amiFd &% FiE B
Rk B Agstde A8 1 ol WE
o) MRRERY —Reo A it BREE
o7 @ Aol RUPS ok

® £

BEd QRS R Rozsld FEMESE R I
e B@os mE old Freund ¥ Complete adju-
vant & Hmstd £% —EHB KT REEHT #
WELH 2 25RBEASd Jelde Kuafsmn
WS sy sgEstd o3 e AR o
Rt

1. RSB N B #RELHEBA adjuvant BAHE
el A B FHEY wEsge] ARBksr Bgs
ek MR MERM R ME SRR B,
BURASY WEMR, A8k, KEEME 2 RERE
o) B, b, MiEREES] BRE o] —FES] EAEME AikER
{e7h & 1260 Bhlel A R 6flel A iR, o
2la 1Ble] A g = SRt

2. Adjuvant EBERFAA € 19 B&S HELSE
o] L7} 2 12604 2Bl A WK R 60l A hEE
28] 2 440l 4] BER 2REgl ek

3. HEAREEIEHENA A= MY HEAE A8
${b7E A 11604 3G A hEER a2 8fld 4 K
B HREgld

4. WEFSHARICS FFERS adjuvant B &1 5Tl
A Ak B MERSEHEMEIE 2 11604 361 A
BEZ TOOA hEER 2R 15 A BER BR
o] LYo MO gLl bl K=
= 8217 v Kimel] [FBel A= FIIRMIME R T
A B Blidbke] BiRe]l BURSA BrEYdek

5. WEREAY FBBAMT R 224 adjuvant §
ool Y wioz FiEsvT MRAKMERL @M
2 NEEMREY Eiel Nl 2 KRl iy FEs

A 223 B B, BR OO0, BEdd BER #
e

6. Llkol RBEMl et FEMDRHERS
adjuvant & RMste] KEIEST Bel AoiAE WE
Este] BB = Bashel HFEAKBHBLT
BRI KERHEHAAE B EHA B
7} ERYE BEE 4 A 2o} ol Aol WERH
ol A BREE S8t WEARHEBIEA &3
Fi REBRE RESn Qe Bl K
e ol MELE MRAKRZAY MMKES
= #EsE Aol BEYE k.

(K B0e 9edl glol HRBHS 58 BENd 34 B
B ZEUEEA FEG RAE =<Jth) '

ABSTRACTS

Morphologic Changes of the Lymphnodes
Following the Repeated Injections
of the Homologous Homogenized
Lymphnodes

Sang Woo Kim, M. D. and Chae Koo Lee, M.D.

Department of Pathology, College of Medicine
Seoul National University

In order to clarify the nature and significance of the
so—called autoimmune diseases, the morphologic chang-
es of the lymphnodes of the rats following the
repeated injections of the homologous homogenized
lymphnodes with or without Freund’s adjuvant, were
studied.

The resuits were as follows:

1. The mesenteric lymphnodes of the rats received
repeated injections of the homologous homogenized
lymphnodes and Freund’s adjuvant revealed rather
marked changes, namely, proliferation of the reticul-
oendothelial cells in the cortex and medulla, aggreg-
ation of histiocytes, collections or infiltration of lym-
phocytes, large mononuclear cells and plasma cells in
intra- or inter-sinusoidal spaces, and thickening of
the small blood vessels, while the similar but milder
chages were also observed in the lymphnodes of the rats
received thehomogenized lymphnodes or adjuvant only.

2. The repeated injections of the homogenized liver

were followed not only by the marked infiltration of
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lymphocytes, some plasma cells and large mononu-

clears mainly in the portal spaces but also by mild

prolifierative changes in the mesenteric lymphnodes.

3. The above results led the authors to conclude

that the lymphnodal changes following the repeated

injections of the homologous homogenized lymphnodes

should rather be interpreted as a partial phenomenon

of the reactive changes of the reticuloendothelial system

than as the so called organ specific immunological

changes.
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Legends for Figures

Fig. 1 The mesenterial lymphnode of Group 4 animal shows a remarkable hyperplasia of cortical
lymphoid follicles. They are markedly increased in number and their germinal centers are
significantly enlarged in size. H. &E. stain, X 125.

Fig. 2. The mesenterial lymphnode of Group 4 animal shows a considerable degree of reticuloendo-
thelial hyperplasia in medulla and massive mononuclear and small round cell infiltration

intra- and inter-sinusoidal spaces. H. & E. stain X 125.

Fig. 3. The high power of Fig. 2. Inter- and_ intra-sinusoidal spases of the lymphnode are almost
completely replaced mainly with plasma cells or plasma cell-like cells and with many large

mononuclear cells, histiocytes and relatively few small lymphocytes. H. & E. stain, X 540.

Fig. 4. The mesenterial lymphnode of Group 4 animal shows patchy aggregation of histocytes in
medullary and cortical spaces. H.& E. stain, X 125.

Fig. 5. The mesenterial lymphnode of Group 4 animal shows a glanulomatous nodules in paracortical
area of the node. The lesion consists peripheral zone of small round cells, middle zone of

epithelioid or histiocytic cells and central minute necrosis. No acid-fast dacilli are observed.
H. & E. stain, X 125.

Fig. 6. The liver of Group 5 animal shows a widened portal space which is heavily infiltrated with

lymphocytes, plasma cells, large mononuclear cells and histocytes. H. & E. stain, X 540.
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