ol 2 #H 3] 2] 1995; 29: 572~583
Ao AdH 7+ ARFAelNA HA A gl F7 Al <3t
H) ZAA| 3£ Subset ¥ 3}ef] 3 oI+

Aot S)gae weltad
40 g4-8 & -0 M A

The Effects of Immunosuppressant and Immunostimulant on the Splenic Cell
Subset of Rats Having Undergone Experimentally Induced
Septal Fibrosis of Liver

Mee Young Sol, M.D.,, Joon Yeon Kim, M.D. and Sun Kyoung Lee, M.D.

Department of Pathology, College of Medicine, Pusan National University

Although there have been many reports about the importance of the spleen’s role in hepatic
fibrogenesis, the exact mechanism is still uncertain. The author designed this study to evaluate
splenic function on hepatic fibrogenesis.

The degree of hepatic fibrosis and the population of splenocyte subsets were studied in the
experimental animal model with fibrosis produced by injecting normal swine serum intra-
peritoneally into Sprague-Dawley rats. The animals were divided into three groups; group A was
subjected to injection of swine serum only, group B swine serum and complete Freund's adjuvant,
and group C swine serum and cyclosporin A. The experimental hepatic fibrogenesis by swine
serum was augumented by coinjection with the adjuvant and inhibited by cyclosporin A.

The study of the splenocyte subset revealed increased percentages of splenic B cell and CD4+
cell and a decreased percentage of CD8+ cell, and these changes of splenocyte subset were also
! augumented by the adjuvant and inhibited by cyclosporin A. The percent of monocyites was not
; significantly altered, although a tendancy of early decrease by the adjuvant was noted. (Korean
J Pathol 1995; 29: 572~583)
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AgA z+ i3l el v Ee] HF34E o
Algches Adde] Enslgdct Kang' & 4351 o
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HE S4f59e Fa3 A8 FHohxn sigen,
Holdsworth 552 H|abe] AMEoif4 wey 2 oz
el Hodol = Frale] FHokm &gk

of2l7bAl flele] 2# b SE4 7he] ghate
Fhell4] FHAE Aol 5 CDE+ AH|EEe]
#axlol gokes BaE" "1 dimethylnitrosamined]
=gk AgE 7b didel geld® gHe] Az1 3
ZF ol 4] M Ee} CDB+ MEFe| HFgdes B
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o|2]gt Bargef 2]spdd qhdd aESER 7 4§
Soll e MEofY w7 Ho] Frofidriar 1A E
b a2 ZHE mEu < Fe] HEA] g W
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AU HAFEMEEAA Fefgchn 4748 5 g
a7 gkel wlabelld A4 ste] WF-E ubeh e
Hubel Ao g MzhEc

#H A= ol2|gh el EHolsio] siAEHe| 23 W
g4 7 4F3% 2EHE o fite] wioFtael
Freund's adjuvante} 71 2] 4] #)¢] cyclosporine& 15
o Fata 73} wlabel] vehbe 278 wie)
ob2#] v|AME subset v]2] WEE =Asle] vl
o] Zhel| vl 7]He] dghE FuE SHez B
A5 A=s9ch

CHat 9 W

L 8 &8

o] edtel] Aggh FE2 HF oF 180 gm o]
4= Sprague-Dawleyd] w4 100vie]gich S=52 &
F A¥AsE4 1597 Agsbd s A ¢
Faelm 9lgEE AEE Febd Adedl 489
.

2zt dwe 29

SEES 4728 Ure] # F vl Ay
Al 05 mlE 23 Szh F904 FddETde
2 seich UwE] A £ dgFe24 AsETS
A4 gz ¥ A (Dako, Immunoglobulin & “5#], Den-

mark)F vl 05 mly F23% Hihgef] 34 =
Az Folsizich ST AT $HAAR ¥
FH% sAE Aol Freund's adjuvant(Sigma Chemical,
St. Louis, US.A)E 0.1 mi%] #Hola Felalelel Al
2 sHzlgHHm ol cyclosporin A(Sandos, San-
dimun, German)& 20 mg/kg body weight®] &35 5
Aol Foistgcl sAEY FoAA% F 454 5
© ERE 234 5= 9] 23 e R 7 F
suje] #4AH vl 35 Hastedd

3. geiEte FAE

HEG P vEE S9bE HEE A3 51
em' A7 2 Aek4 10% F4 E2ugel nysia
shebslo] Eehsh e 4 ymel ARG Alzsto] he
matoxylin-ecsin(H-E) <44, Masson's trichrome 4§
5] Sirius Red 4§ AlH#tsic

4. H|EMIX subset &FE

Hla-E HE4 54 10 ml FE2] Qs
£A(PBS)yE 7Rl FHe] ofF 2L MADF
Hell Far visfsted v]AAE RFHE e o
He5 EellEH(ysing solutiom) 22 HEFE 57
A 7|2 vk £ E Fafigich w| g HE subset Y
Ag il FEGAE o] F% o|FTY Hoy
sod M (two-color  immunofluorescence  stain)§ -4 4]
#at, SAE 547 (Becton Dickinson, Sunnyvale,
Ca)z 4 skelet

1) SHEE A o ¥ AEY FHEE oS
s} e Agoldr}.

B cell £HE2 &# — anti-rat spleen L-CA-(MRC
0X-33, MCA 30P, mouse 1gG1)-R. phycoerythrin con-
jugate (Serotec, Oxford, England)

T cell thEE &3 — anti-rat thymoeyies and T-
Ivmphocytes-(MRC  OX-10, MCA 52F, mouse IgGl)-
FITC conjugate (Serotec, Oxford, England)

CD8+ <22 #ha|— anti-rat T suppressor/cytotoxic
cell-(MRC OX-8, MCA 48P, mouse anti-lgGl)-
R.phycoerythrin conjugate (Serotec, Oxford, England)

CD4+ b2 &hal — anti-rat T helper cells and
macrophages(W3/25, MCA 55F, mouse I[gGl)-FITC
conjugate (Serotec, Oxford, England)

Macrophage SHE2 3] — anti-rat monocyte &
macrophages(ED1, MCAMIF, mouse IgGl)-FITC con-
jugate (Serotec, Oxford, England)

MNegative control — mouse 1gGl RPE conjugate{Cl4,
MCA 689 PE), mouse IgGl FITC conjugate(Cl4, MCA
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689 F) (Serotec, Oxford, England)

2) 0154 HAYBHY: FITC# PE7} bzt 53}
2 EE A 20 wdE 7 AP Yo 2x
WeelymlZ 245 vl gL Bgedg 50 g 9o
F 4ColA 308 wEEAT chE, sodium azide
(NaN9)£} bovine serum albumin(BSA)e] 4jel <lbs}
FA9F Soz 4'CollH 1087 33 AY F g
EFEE W30 £330 4FE g 34T v
& #FAELH7IE Fdeelch Simultest  Leuco
GATE (anti-leucocyte FITC + anti-Leu-M3 PE)E o4
f MES 4z, 223 9ol 71E% Serotec
negative control 2 F4%l AEE S4dlz= shgig

3) RHZEY: 232 33 73 g & gz o
A5 BlESF5e] 42 488 nme] argon ion laserg

725 gli= FAC-Son  analyzer(Becton Dickinson,
Sunnyvale, CA)Z 4Aslgich 345 FTC:
530 nmellH, 22| PE: 575 nmell4] Zg3ls 3
e FEF log scaleZ HAls}ct 7 HaAojcl
10,000702] ME5 =Askgid.

E t

1. Zke] E=E5tH Bis

A28 <5 Foiv, A€ Freunds ad-
juvant Foj i, 2l s &M} cyclosporine F-of
T 58 FEFo] A3 E 4Fdell= 7hdaig 4
FHawst oy b=l AHolgt RED 459 g=
T HFe] dHE el hiadel] Al HgEe) 2

Table 1-1. Incidence of septal fibrosis of liver induced by administration of swine serum only, and swine serum

with Freund's adjuvant or cyclosporine

Degree Weeks after initial administration
| fn‘f‘s? . of Total
fibrosis 4 ] 8 10 12
Swine serum mild 05 0f5 2/5 2/5 1/5 5/25
only Severe /s 3/5 1/5 2/5 4/5 10425
Swine serum mild 1/5 35 215 1/5 1/5 825
with adjuvant severe 0/5 25 35 4/5 4/5 13725
Swine serum mild /5 0/5 2/5 1/5 /5 325
with cyclosporine SEVETE /5 s 025

o5 0/s 05

~ Fig. 1. Mild degree of septal fi-
brosis of liver. Slender septa link
- the central veins, but lobular ar-
. chitecture is preserved.  (Picro-
", sirus Red Stain, > 100),
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AA o Tghle 1-1¢f4] B dlgl e sjz¥gd
Eqa qlojd Foda]Zh X 4Fsoll= HRE0L
=24 el HE A olsdx, 65Hole Sote
julalefl 4] A% dfurl By ow, gFmels §
obe] F 2vleleld Hit AFE7E 22z 1okl
A Ae Hadel glga, 105l ik A3
gl A% A&3ot zhz; 2mpgleld, zEla 125l
= julelell4] AE dH3e) dobalelq AR H
g7t qlelch

A HA T adjuvam Fof Foll gleld] Fod4l2 ¥
a=dlo]] sule] & 1upE]elA] HE dFE el

e ol 2

edH

2, 6deli= Sule] F 3elelelld Fak dREUh
@) s 2ofelelld Alek HF20 Qs e, 85
sflofl sube] F 2ujelelld Hf-E7l InleledA HF
4587 el i, 1059l 12550l 742t s
ola] & 2t Iojelelld #HE HRFdeh aeln 74
opalell 4 44t dGa7) s gekFig. 1, 2). sHA]
a9l eyclosporine 5ol gell glejd foda]zt & 4
Faje}l 6ol zHzh smpE] A FEA HFE7t
el xR ohvstela, FedAlF F EFHe] Svia
Z 2olelelld] HE HfErl, 2ela 1058 125
o] 2+ supa] F 7 IvlelddlA] I 4R 9

Fig. 2. Moderate to severe degnee
of septal fibrosis of liver. Paren-
chyma is subdivided into smaller
pseudolobules by thin fibrous sep-
ta. (Picrosirius Red Stain, = 100).

Fig. 3. Spleen shows windening
of periarteriolar white pulp with
germinal centers, (H-E, = 10407,
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2. HIES =& s 9 HEME HES
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HAEYH S Folfof glojy Sodaal F 43
Aelle =37 vlasbed W dHEe] 21452 oy
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7h GojEgln wiFide] Ueldon §fue s oS
At A A 12FA7A ASEgic HAEH} ad
juvant SFedgtef] glefa] Fofa]zb I 4ol oful
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Table 1-2. The digital data of hepatic fibrosis in experimental groups

Result I{severe fibrosis)

Result [I{mild to severe fibrosis)

Block Group —
Weeks after initial administration Weeks after initial adminismration
Sum  Todal Sum  Total
4 6 B 10 12 4 [ g 10 12
Rl ] 1] 1 1] | 0 2 0 1 1 0 |
A 0 0 0 0 0 0 2 | | 1 1 1 3 B
C 0 0 0 1] 0 1] 1] 0 0 0 0 0
R2 s 0 0 0 | 1] 1 0 0 0 1 | 2
A 0 0 1 | 1 3 4 0 | I | 1 4 7
C 1] ] 1] 0 0 0 0 0 1] 0 | 1
R3 s 0 | 0 1 | 3 ] 1 1 | 1 4
A 0 1 1 1 1 4 7 0 | 1 1 1 4 B
C 0 0 0 0 0 1] 0 1] 0 1]
R4 5 0 1 | 1] 1 3 0 | 1 1 1 4
A 1] 1] 1] 1 I 2 5 1] 1 1 1 1 4 9
C ] 1] 1] 0 0 0 0 0 | 0 0 1
B35 5 0 0 0 0 | | 0 0 0 1 1 2
A 0 | 1 | 1 4 5 1] | 1 1 1 4 8
C 0 ] 0 ] 0 0 0 0 | 1 ] 2
Total ] 5 4 6 B 23 | g 10 10 i1 40

Note: S, swine group; A, swine with adjuvant group; C, swine with cyclosporine group.

Table 1-3. Variance analysis of result |

Table 1-4. Variance amalysis of result II

Factor  5(1) f v F F* Factor  S(II) f v F F

R 0.88 4 0.22 0.815 R 0134 4 0034 0197

A 3707 2 1.854 6867 10908 A 5047 2 2974 171917 168027

E, 2.16 8 0.27 2,621 E, 1386 8 0173  1.573

B 2347 4 0.587 5600 3,453 B 44 4 11 10,0 6.215
AxB 18937 8 0237  2.301 AxB 152 g8 019 1.727

E: 496 48 0.103 E; 528 48 0.1l

E’ 12.24 72 017 E’ 12,72 720177

T 15947 74 T 18.667 74

MNote: *, p=<0.05; **, p=0.01; ***, p<0.001.

Table 2-12 t=Fa AGPFE sloj4 B-H L2
FF g wEel #a AHe|ch BAE wlFE
A€y chSgel Yol izl visled 7 3
A"el|l 4 e AEgE Bda, 53 FoAF

F s5Ade Fol3 FAE Helct A9 A T ad-
juvant el glejA] ezFol Hlste] FoAH F 6
o] e]o|gli 7HAE Bela ZE DAAF
Sl 4 wlZe] giglow, six|¥MI} cyclosporine



5T oiybdelersla) | 29@ M 5E 1905

Table 1-5. Synthetic variance analysis of result [ and II

Factor :;:g:; f V F F'

R 4.677 8 0.585 0.595

A 41.329 4 10332 1051177 13.685"
E, 15727 16 0983 2119

B 28.717 8 3500 773777 4755”7
AxB 1501 16 0938 2022  1.242

E: 44542 96 D464

E 108.673 144 0.755

T 150002 148

woll glejd 8EsE AMejulm A DAk uw g
o] 2]2|glAl hastgdc},

Table 2-2¢& dl=73} 4§FE2] CD3+ 422
T bl Fat AdHe|c) CDI+ HE v EL )7
Y chRFell Yol dz el vlaled Feodazr &
d7set 6ol M wWEe] gidled, 83A)5E
1255 A= 22 gA SobEle] glelm, siaeE
M adjuvant 2 =24 2 a0t cyclosporine 552 #H I
Aol A =29l F3te] A A ofyslelch.

Table 2-3 CD4+ #|E2] HF wg2] wEe 3t
g dFHe|ck CDé4+ HE2] FHF wlFL& QA
chtoll glejA ol & 4Fsel, e =z
HA 2 cyclosporine Tol] ol Feofizt * g2

Table 2-1. Mean percentages of B-cells in rat spleen and significant statistical differences

—

Weeks after initial administration ®

Group Conirol

4 6 8 10 12
Swine serum 19.1 17.2 17.5 146" 15.6 1337
Adjuvant 19.1 20.0 14.6 20.9 20.0 19.1
Cyclosporing 19.1 13.6° 69" 16.9 14.1°" 119"

Note: *, p<0.05; **, p<0.01; *** p<0.001; a, unpaired i-test,

Table 2-1. Changes of mean percentages of CD3" cell in rat spleen

Weeks after initial administration *

Group Conirol

4 6 8 10 12
Swine serum 53.6 49.2 57.9 659" 64.2° 64.7"
Adjuvant 53.6 54.1 60.2° 58.7 60.7 61.7
Cyclosporine 53.6 49.6 56.4 53.4 545 58.8

Table 2-3. Changes of mean percentages of CD4™ cell in rat spleen
Weeks after initial administration *

Group * Control -

4 6 8 10 12
Swine serum 46.7 6.3 50.1 47.4 49.4 48.5
Adjuvant 46.7 44.0 44.7 49.4 46.8 534
Cyclosporine 46.7 44.5 39.7° 50.5 437 47.3




dole 2 290 : W42 HEH T HFFH WY A W FAA 2% v FAHE Subser HEHA| [ HF 5T

Table 2-4. Changes of mean percentages of CD8  cell in rat spleen

Weeks after initial administration "

Group Comntrol
4 6 ) 10 12
Swine serum 30.5 33.7 31.5 39.6° 39.1° 39.0
Adjuvant 30.5 20.0 34.9 35.1 36.2 321
Cyclosporine 30.5 27.3 35.9 375 41.6" 30.6°
Table 2-5, Changes of mean percentages of macrophages in rat spléen
Weeks after initial administration.®
Group Conirol
4 6 8 10 12
Swine serum 251 1.82 2.12 7.14 1.98 2.14
Adjuvant 2.51 092" 110" 2.60 10.24 230
Cyclosporine 2.51 2.32 6.50 7.06 20.00 2.72
dl 2eglE FE£E Helm gldh siAEAS
adjuvant el glelAH = A A EAA FolH W | &

Eo)] s A ohd sk

Table 2-4+= 272 A4TES] CD8+ HE HT
o] wliEel] ¥ A o|vh CD8+ HE HF o
2 AX"EY d=5Fo dolH A [N T F
bt AEE B=d 5ol FoAz F sFAg)
105l oeglE F7hE Eea, sSiA"gYs
adjuvant ol ¢leid #H #E7|F Fob H WESE
Holz] opslglen, HAlEA cyclosporine el
glojAE Aubdeor Zriste ALE Hiled F
o 4|2 B 1059 123dedle 2 2ile E7E U
Eb gl et

Table 2-5% =3 HHFEe] v 4L
7 v&e] wHEe TE AHe|ch v dAHE
o] g vlE2 NAEY 5Tl deH H [
A glel4 A4 fode glslov dise
7aks Hola glgla, sHAE A} adjuvant el 8l
ol % A BatAHel glelM Zidhe AL Hi
ol 53 ol F 4559} 67# el ol § 2
ggle #TAEF Holm Uglen, ="
cyclosporine 7ol flelAls M B3 FellA FAH
ool glent Frhehs AEgE Holx Ugich

oA A F ke = £HE skt
HAEy FUAR F 650 AR FHY HHF
g7} el r] AlFeled o Axe wEs xS
7hElgich olsh e FAHA 453 adjuvant 5o
of] 2lele] ZHE =]t eyclosporine F-ofel| 2]aja] 2
) =] et

U 7] Paronetio®} Popper'y= o FH A (=29 H 2t
whA)E Nl ghE FYUwle] el HF5E7E 48
71 e kel s 4AY 454 =7t
Trifel FAANE dd-se] A HHE 9
Astz|nt ZhaEe] B4 S ozbwE, A% AR
A e ZHAES] A Fo] A=A G A2
2 Hol 7H4H3rt 7|3 o4t Fleleln 4
stgich 2 ¥ eolelgh 4% modelE o] Eslo] 7HA
Wz ubalel] glol4] of4l4Ee} Fsce] A4 T2
F5Cs} HH2AEete] A Foll B dA7E0]
A)ghEle] ko] A fElell4e] FSCE odlo] FHo
cge] = ich

Ito2} Nemato™"}= FSCE Kupfferd] £8}= o 5
o AbA| A Eete s n, 1 & Aeks, §
4 ulv|(baboon) F HEEEe 54 EHE Fo
= A Sl glol4 FSCe s}l 7)5e] Bk
QGom** 5 Agke QAHE ZF 7HAI PR}l
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4 FSCo| o] gtejAlA st ollg Hm
= FHstE M3 dF3r A7 ol HH
FsC2| T4a g4t dejta o] AEA THH
ol A|E 3 HfolMER o]sfal= Uz Wslsl A4
7le Aog oldlgich wald zlrl Bag ==
el 23 FA4A zZtdF3H= wogr)del 2%
FsCo] 4] ol ghdle] Aulaln 2b= g} gy
Hashimoto5'"2 wf4] H7hlell A4 dietss Fols)
of JHHSE Yo Al vy bag HE
g EEellde HEe] HHEE AE ddsn
Hlzlo] 7+ wWwis] zYel| dEE o|H Zeo|ztam 4
Astgich E4 Tanakas'" 2 #H2] S7} ol six8
AE U Fvse FE4 3 453E deadn
Y9 A vAE {29 FEAAE 4530 deA
| #= 5 prolyl hydroxylase®] 427} hasie A
4 Bl Hashimoo2] Fabo Z=algdcl
Miyazaki '} \}5°2 i &y Fejol] ojgt £44
b ARty vl abel] FSCE =dabs A4 ez
8] EAE AAE vl glcl

7l vl s 28 A4S achs
v A Y s o] Fell e 5o AlF F 6N
B vlge] W Be] F4EY F9 w57} sy
el Fale] st T-HE o9 343 9l
Alslgla, o]lgh e vlake] WEE adjuvamt 5-ofd
o)ty FAEM e cyclosporine Foiel] 2]3le] o
A=k waby o] HEE ) HAe g v
o] W aets vephde AHeeba ¢ 5 gl

22 A3 F v E subser2] w]-Sof e A
Hg gokabl A 95 Fol o4 BAE
vlfe] FUAIE & §53E FHAaslgla, CDa+ 4
Z w2 453 65¢l YAFHew Fhislglew,
CD8+ AE w|&2 85 o|EEE Frleiwiz, iy
AE w2 e sle WES Holx ghatch
FME F B-HE 9 CDd4+ ME v|F2] 9
CD8+ H|E &2 452 adjuvante) 2]s}e] o )5
2L3l, cyclosporine F-ofel] 2fsbed FHA1 gl o, 4
M E o) f-2 adjuvant Fofel] 2] Auk 7haselch

Delong5"ell 2l3btl BCGE Weub-Loll Fhoduls
AEF F BAE, T-HAE, d4ME g =zl 2z
(NK-celh 58 Al=3tc vl5eol4 wieZ4d zes
7hAH, Doft 3" & BCGS| wiejE7aals ¥z T.
ME gl £k ofiolaln slsichk #HE, Borel
T e cyclosporines]] 3441 A14kg ejAlslis ol
gleba  AAelglan, BorelS", TosawS™, 2alm
Cohen5"& cyclosporines] H=E T-HEF HAw=e
2 ojAlslo] BAIE ZAlel Way Agelze} 4L

=S4 T-4x2] 28 9 F44 elaie), A T-4
X2 FHole odiE ulX=] Edhdx sgidd =
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