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o|atql e HHE FASE Aoz 19574
Popper2} Schaffnersl] ]84 3§ slad=giny 54
o A% Fhedy Fel 20 Fe FEF A
TAES4Y AR AP AN 25 v
A HgghapEen g weabEql A el $ulE]e
TAE L e ad g4 A gle|d)

g olAHt| £ w]Feo|Hql ul-g-4 z19de] gl
H# e el glo] FEF FL HAHal AF 7
o #2=le| L} W 54 (endotoxin) #-27 £(shock) ¥~
Ev L9 FoE glslA A7 gy wlA od A,
o] #atel] wbet Sabs|a gla o e uballel gl AaL
A E2] Hite] ZFzE D glent v Eo|H g4 7192
ERAR S e L e S e ) e R b L I e T
3oz =87 oeE A 3o

Methyleellulosew =bA] &l 2o 2]ef 4] a7} 2
absle EA FHAEA o F 4R F4] shiA A
Ex AT F4E Yo oA 2155 gl gl g
2A glm-, zhE A fholl i sl Ale] o ge A
Ao da] AREs| o glepee,

HliAH g 752 AF BEddAhG =29, o
e AR T we| glo) o] EA ghatge] F7]
TLEA M 58] 3pe] AN E v 5 Aete] o)
WA AEzE FHFold Bk Ak e o3 L4t
A ol g FHFL T 9 Aol

olell Ml ¥l 5ol 4hg-4 s e g2] & 37
she d#he 24 shiA 75 =7} v Ee] gl w4

R =T 1984 109 rlEe e g sl
&5 E,

-ﬂq BE—4Z) %_

.8

5 =

o] Aol oA gEkE H$AE A Methylcel-
lulosef-<, v]Z4= & Foz A 715 Hag o
70 Aol AFF, AAF, A7 Foz v 5o
A kA S Fdakel g oy 2be) 5 Aket 7he] #
e HEE vl Fhabeled fFalgh 2 AL ddre] B
aghaa} e,

ME W uy
HE o AEP

P92 43 717 Y 2AeA 2H-E #3160
g~190 g2 Sprague Dawley®| 4 200=}2] ¢},

AYTL ¥ Seo| 3 Y4 7d 2] fuulol aie} of
AT Fo T, § AT U 3 AYFo2 3N TR
stglem 72 4] v 2 &3 Methylcellulose (]
B Mc& 2f7]) FoiF, vl 3 EF F Mc FodFoz 3
i+ dhed F 1270 AgFor M Eago

HETY

7h v@ HEn de NYgs % McRo :

a) v]4A 27 | Ether =} & #AM5-5 70% o
TE A58 F 3oms HE4A HAE A b akE
H& shueh BE vE Ad i dFd7le 52
z 3EZ1E T F A4F AAF e,

b) HzF (el Hds Fol ) - HF 100 g% 1ml
o 73 AdaE 48431 ez Bk Fof g
e},

c) McFo{d @ #F 100 g+ 1mle] Ha)= 44
of 243t 4847} AhH 22 23] Bahd Fo sheic

L) Fgd (EF 428 A o MceFo £ 484
Aol A g3l .
a) "3 Foi 3 dlaE ATCC25,9225 10°/ml
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7t Sl=F ] AR &4 MAF 100 1mlE
b F43hE .

b) § 35+ Ether opy ¥ #4558 0% <
£2 4£5% ¥ Icms] AFA A AHse AL 7
55 A 0, 4cmA = A,

c) # 3 H4F  Ether o} & 855 FF 4
A5 A)#Eled 34 Te1ES 2.0 black silkE 7 A
%t

ch) 24215 HAL: 2 A e i 2k E AAe
st 3|7} Bk 244 3hel] AWl HH 1.5ml A
=& 2|34}k & Abbott VPE o|&sled o3 22 7L
715 AAE A3,

AST (aspartate aminotransferase)®} ALT
(alanine aminotransferase) = AbbottA}2] optimized
UV-Kinetic® | 2% A-Gent SGPT KitE ~-&-3}d
=abe] widls &SAdlgd g ALP(Alkaline
Phosphatase) + AbbottAl=il4 & A-Gent ALF Kit
£ FdubidlE AR e,

2}) =slaby pa o AY AR 2F Ay uaes =4
glod 2k 22g A, 10% T4 formaline| A3
wheop A S A3 F glepal Feo st hematoxylin and
eosin{H & E) & 4=} PAS, Gram 94-& 4 4|3}l

o}) MK} #o|HH g vy gk 22E 1mm® 27
ol HHoe d el & 2.5% glutaraldehydef-olel| H 3
A, Millonig®*"ell uhe} b 2% OS04 ooz F
¥ n43led ethanol A4 3lellH 233 Propylene
oxided A543 ofF eponcl| EeiFsich e epon

blocks 1 pme 2 93 311 toluidine blue® 9444 &}
we| gl 53 555 495l LKB-microtomes
2 z2&HEHE =kEe| Reynoldd*™el 23 uranyl
acetate®} lead citrate® o|F W4& sgiaor JEM
~100 CX 18 #H=k ®o|7 o2 spdA gt 80 kvahol 4 7]
7ashet,

4 #H o 3
1 7t 7l HA

7h) ASTHALEH(E 1% = A) ! a) ST 7
ofF 2T §F 42 g ST §48 253.2+
13.6(U/L)o|a w3 2 &2 254,01 15,00 v] 2 4
2% Me Fo3F2 182.3+11.7(U/L), Mc 532
172.6+11.1(U/L), Mc 572 17.6+11.1{U/L) &
=79 A w|dl A HAE FastE = (P<0.05).

b) E HZATF =T §H4<l 284.8+£21.3(U/
L) u]3led v]d = &7 2270424 .30 H HE3F M ¥
e 217.0+19.6, Mc FoiT 247.0%£26. 0224 =
T2 el vl ofE AT Ee] T FLE LY
cHP<0.05),

L) ALTHEHAL 48 (% 2% = B) !

a) 3 FodF =72 #4e] 75.0£8.140d|
W Ehe] w|a AEE 12404113224 "3 &
7l slgied Mc Fod 7 w4 25 Mc 7o 28& 2
7+ 54.5+7.1, 42.5+5.58 4o g (P<
0.05),

Table 1. Comparison of AST enzyme activity (J/L) in various experimental subgroups in E. coli treated, stomach
perforated, and ileum ligated rats, respectively. (n=8)

Geoup Subgroup I (M+SD) 11 (M+5D) 1 (M +5D) IV (M+SD)
® TR

E. coli 253.2413.60 254.0£15.04 172.6+11.09 182.3+11.68

Stomach perforation 315.5:+45.80 275.04:20.22 275.0+24.27 245.5+30.85

leum ligation 284.8:£21.27 227.0+24.25 247.0+26.02 217.0£19.62

I : Saline (control)

I1 : Splenectomy = Saline

I : Methylcellulose

IV : Splenectomy + Methylcellulose

*Statistically significant, VS subgroup I, P-<0.05.
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Fig. A. Increased or decreased AST enzyme activities
{(U/L) to ones of saline only treated control rats
in various experimental groups.

« Each bar indicates one standard deviation
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Fig. B. Increased or decreased ALT enzyme activities
(U/L) to ones of saline only treated control rats
In various experimental groups.

« Each bar indicates one standard deviation

Table 2. Comparison of ALT enzyme activity (U/L) in various experimental subgroups in E. coli treated, stomach
perforated, and ileum ligated rats, respectively. (n=8§)

Group Subgroup I (M+5SD) 11 (M+SD) I (M +SD) IV(M+5D)

: E % —%
E. coli 5.0+ 8.07 124 .04+11.25 42.04+ 5.45 h.54+ T7.12
Stomach perforation 67.8+ 9.04 70.3+ 2.75 §1-ni 2.00 67.5410.47
Tleum ligation 63.3+10.347 63.6+ 6.35 132.8422.47 57.6+10.15

[ . Saline (control)

Il : Splenectomy + Saline

Il - Methyleellulose

IV © Splenectomy + Methylcellulose

b) # AP H=Fe F4o 67.8+9.0(U/L) 2l
ol wlsle] wlF HEFL 70.3+2.8, ¥ WE2F Mc
o FE 67.5+10.5 Mc Fof 72 51.0+2.0224 7
T 37 LHoHP<0.05),

c) 83 HAF wY HEFe FUL 636+
6.4(U/L), ¥l3 2% Mc 47 & 57.6+10.252 =
o] Avlsis oy Me Fof 72 132.8422.524 =
T (63.3£10.3) 8o} F2 g F718 29cl(P<0.05),

*Statistically significant, VS subgroup 1, P<0.05.

) ALPZEA 4% (F 39 = Q) ¢
a) A Foi v =T 84 325.6+43.8(U/
Liol wlsia vl = 27(35.0+34.9)2 <z} =7} 4]
A McFodF(176.6+36.0) 3} w]=) 3|25 Me ol
T(177.0+39. 7)ol Al &= F-2) # oo} Me Eof Z(256. 7+
37.9) ¢4 72 WEtsl glglcH(P<0.05),
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Table 3. Comparison of Alkaline phosphatase activity (U/L) in various experimental subgroups in E. coli treated,
stomach perforated, and ileum ligated rats, respectively. (n=§)

I —SES——

Group  PETOUP 1 (MSD) 11 (M+SD) I (M:+5D) IV(M£5D)
® [ ]
E. coli 325.6+43.76 350.0: 34,88 177.0+39.71 176.6:+35.97
Stomach perforation 270.5%25.41 418.3£58.29 291.0+39.55 400.3+61.12
Ileum ligation 2561.5+20.86 453 .8476.62 256.7+37.85 328.5180.02

I : Saline (control)

I1 : Splenectomy + Saline

I : Methylcellulose

IV : Splenectomy + Methylcellulose

*Statistically significant, VS subgroup I, P<0.05.
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Fig. C. Increased or decreased Alkaline phosphatase
enzyme activitiez (U/L) to ones of saline only
treated control rats in various experimental

Eroups.
« Fach bar indicates one standard deviation

Wa E=IgH A6 (3 4)

7H) et #o|AH 4H(H&E, epon-toluidine blue
g4) .
a) AT Fod 7 1 dlz el vlsle H4ARS F
Ale ua AEF Mc5oF3 McFeldelA of |4
shelch, zb Al Ze] WA, Fordal 9l B T8

JFAE AFL v HAFFo] McE 4% A4 Z
7} Basgon Fobg PPl dFAE HEFE d=F
v} chi Z3ks|e] epubet(Fig 2),

b) % #HEF o f2F(Fig. 3ol vlsf Ak Le]
Z4¢ A HFF McFoE o McFofelA A
sl vl A Fo] =l vla) b2k of AFAlE
o] VebtE 2 w3 HEF McFolF W Mc 5o T
ol 4] Zb M X WA o]} ok} o F FH Pl o
242 35 e A4 Az Fol vlsfA] B} A
zhslel wrebdch  Epon-toluidine blue 34 E4tel 4
o =8 7k M| Fol efzbel = ubH shot Ebsbes A4t
MES 34 o v, Frgdz G54z Ffol
¥ dch(Fig. 4), Me Fo Fol 4 =7 o) v]dt £35S
Hadct

c) #A AAF  daxdact A4z v F HE
= McFold o Mc Tl okt Soi=lzia &
opd] ) wl Fell Faief AR AFot A HE
WAl glmgel wl# vl =T, o3 AEF McF
ol F(Fig. 5) 2&la Mc5oiFels B} #2590,
Epon-toluidine blue 54 F 2ol ejz=F2 2 A2
of =] ubel 817} & Foll vl s A ARlos 44 Es ¥
o} 248 weolzm o7t a8 £71 8 ¥t (Fig. 6)
McEodF& ezt b b AL A e] =9
o] SFalabaich

HMxpHo|HEH =3

| 5ol b4 e PR
e 33Hez s o

ol glent b Al
g e AL,
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Table 4. Histopathological changes of nonspecific reactive hepatitis in various experimental subgroups following
the treatments of E. coli, stomach perforation, and ligation of ileum, respectively

==

Morphologic finidngs I 11 I IV
1, Kupffer cells >4 7 4 4+ 4+
2. Hepatocyte (Deg.) 2+ 3+ 1+ 24
E. coli 3. Spotty necrosis 2+ 2+ 1+ -1+
4, Sinusoid i+ i+ 2+ 1+
{Inflam. cells)
5, Periportal zone 4+ 4+ 3+ 2+
(Inflam, cells)
1. Kupffer cells 24 4+ 4+ 4+
2. Hepatocyte (Deg.) 2+ 3+ 1+ 2+
Stomach perforation 3. Spotty necrosis 0-1+ 0-1+ -1+ -1+
4, Sinusoid 3+ 3+ 2+ 1+
(Inflam. cells)
5. Periportal zone 4+ 4+ 3+ I+
(Inflam. cells)
1. Kupffer cells 1+ 4+ 4+ 4+
2. Hepatocyte (Deg.) 3+ 1+ 1+ 2+
Ileum ligation 3. Spotty necrosis 1+ -1+ 0-1+ 1+
4. Sinusoid 3+ 24 2+ 2+
(Inflam. cells)
5. Periportal zone 3+ 3+ 14 34
(Inflam. cells)
0 . Abscent I ' Saline (Control)

1+ : Little change

2+  Minimal change
3+ : Moderate change
4+  Severe change

mitochondria®) £33 2|3 c}elgl 372 2440
wolow(Fig 7) 8w 4 ¥4 243} Peroxisomes2 5
A 7+€] 3= dense body9] £7}17) Habe] o2 el Wil
9 AT Fate] vge}{Fig. 8),

Disse 7+ F# 4 3l ov 43¢ microvilli= 3 ghal 2
a4 ol A= (Fig. 9), AANEE T4 o v
7k Aaks| gl dl gk Fol el e Ak 2 o=kt
£ ghalgl AAMs ¥o|ly phagolysosomee] vhebykan
(Fig. 10, 11) Mc Fodgols= &g Mo ghilon
Mc &4 =7} 288t ch(Fig. 12), 8 = A8 P30
AxpHe]| A dte]= o Foll vl At Fof Fol 4
7oAl ze] widde] ofd HASH T 8 AAFNH F
W3l 7| 5 FolF A el HchE Ale]H 2 3
sl o4,

II : Splenectomy + Saline

. Splenectomy +

v Methvleallulose
Methyleellulose

=

at &

bk ) = A (s ) = A Al AR = o] Gl Aluk
E As =z, 225 o el s ez e
5 Aq9E g e g ZA e FAPes
Van Furth 52 o 5 =4 3 & Mononuclear
Phagocytic System (MPS) o]z} = 8} glc}, 270
Fa opilA AZ2E 2] 4L b A} Sz
dubde] At ol {5 djagof g Eebd 4 T-F
o] glefst, whllAe] |5 29, AW dfAFe E
A Ab 5l ZF ool A sl 2l gl 353 o
A P g #ele] slov sk Fu5l 7 o) E A
o e B AlAle welatg ez Subrhdiel] wu e
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we] Ao} 2] o QAo FLG NS FHYS
2 glala gl Apde]e] os} g whlA 7|58 ek
3} gha sl A 7] a2 AgAes fFuAFl
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28 uon FpzFe| wlmF FydH FelHql
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#}o] glold| v]s] =l wE 2} ispenzyme2| ¥4

o] wuiglsl m gl ALP g4 =t O3 F7kel|
e gl do] & stz of 2 Yol ol 27 Hele e
=243 424 AST 5% ALP 42 F7he 23
3 Fale] g AR by Wi E HAd FoE
o] 3 HETFol} 37 AiFolM v} HAY Heo
2 o] 8o zia 2] A £4 A} YA W
o] gleg et A s} v Ee] ] uhg Al A S
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ahfl ] =2 )9l vl A-E = Fae WA 71 5E A
#H4]7] ¥ A #2720 v|Bo|H g4 FAHY LT L
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7 7bch, w3 HEFola] AST dH4e] dzFurt 23
2 A sl 2e AST A4 e chokih 223 LI
Asrans 2 o] fo] u|Ee|d ul-g4d b o] el
ola] 2% 4+ gle &4y viglzaer ¢ AST 7
28l ateizl de vl HE Se2ed Y oA
o] #u|el Bk shiA AZu} 4 Es] Fale] v
Eeo|x] ulg-A zhed fibulwel Mg o] 22 gl ¥y A
7|2 =44 Hulg A FlalEdE b s 2
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2 Al w3 #HE2Fel A ) AL FAle] =TR
o} "l e} FhAl 2 Habr} o 27 FabEgiA
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7hed &) 4ol glo] A o] A gl FHo| g S whA Al
g1} A 2 248 ke a3 gl vl e =hAA Al
E750] oS 2A FHEE S Al Fact @
o ALP 242 A& ule} o] vl HE ol o8
Ay ok folgh 842 Fr17h Baks e oell
# w e Az tha ooy A o slefof @ Aot

MceE Sofgted shilA] 7158 #3144 WAl 2l
A Ag=og fubilg) v Ee)F dhg4 e FleE
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ole] § HAFTFolME FAHE A AabE 2o, ¥
o 24 AT UM e sl A 75§ A2 M
7b ma|whE Fabad kA2 dabe =27 el
ALT #4& "A3 Srisle] 3 g o]
b 2t 3 A adel 2§ v 5ol g4 Ad ¥
42 Mc 5o 7t 288 £3l m ofgls) 7] = v]le
Sl A abgeld § MFA] eibks = 3 o
A4 Setded 23 v 5o k4 e 342 Me
Fol7} AaEe YAl E Lo Eol, S gy 7
Holt AAIA 4] FHF el A v Fold 34 3
g WslF F71 sl AL Ad=A 43 AHFA A2
4o FFael 23 AR E4)e| P
A 2ot w3 Bl whi A Al 22} Sl Fel v 7
T AddA TS w4t Yo FAH Ao
e Al 2 = g ] S (endotoxin) €] ] Apot #
T Ay gale] g, weby E AYS 3T F
of Foluh H HAFFolH A Me Fof 7} v] Kool 3 kg
A 7k Wl g el o MeFo 2 gl ghul A 4
2 7% Al drsigleziz} Alrd o, McFodZel
A B A v Ee]Hal w4 o] HAe] 2.3
e ot8} w3 2415 gle] 42 Popper® v £ of2{ #
Z-ght=ive] w| Kol A ubg4 b ¥4 71 e F
st gl 2k els T A3l A F W Mc
Fofoll 2t 2b Fokdatzhd Al 2] S0 5 F4
gl 33 ARE AT T cHE] ddAq] =5
Fol W itslo] vebd At} fraslv vl A2 F Mc
F Fol @t QY TolM A A5} Aol ALT #
o] A oz o]feo] o] G4 F FEH Rolef
w HAel .

tH 27)F WAL A 22 2706 dhs4] o
| 812] g2 TR 2 A 24 & Yol M AST, ALT,
ALP 59 3+ 4= 223 L7 F3-H o=}
ko] 7} gl oot AL £UAA el H HEE] oo
w3 3o,

£ Aol g vSe]H -4 b e AApda]
AR A7E %8 v A2 vl 2} F3F, Disse
e FEA oo d4 Microvillivs S5l3E 2oja
T el W Trt g go, G2z AL d
5wl oyl BEiRhas) oot 2718 2 4 o] i

of 8] hapeesTof| 2l8jA] ¥ s 1 gl of 4 Fol )
H el A & 4 2l o|dlT2e] wEke} fabebe

gt 2t A F kel glel e vlH T2 e & By
Me Fo ¢ off A4 wlshed A4 2] wlcl 7}
dAela Al L4 g5 MceFol Phagolysosome &
B2 Hasgles McFo] Ha]e] g Fof Fol A
v e AT E g g aate| kAl EudlelA] S
A A E Afolvt ZFAE wiAgde] gk Al o] 4T
23 FJAeM g el 28 v Fel] aks-4 gl g
Mc Fof Fol 2]8] Hal g sl FEu o gei=
zh AYF3lel e Alo] & Hats}r| o2 flel,

o o] Azl patg 2galy v Keo)F upkg4 i
o Wl s feidbyel sie} als|s} glon vl A
ol o3k 53l whllA 7]54 Hshe 6| S|4 4}
4 FFEY wWHE A7 A BEe, Mc T &
i A 7l g3 oAl S-S5 AT 9
BHap3 Bapgde] o)l v]|Seo]H qhE4 719] 9] ¥lH-E =
BpA) 7| A e] Fob s 3 AR Tl 28
# g oA alE o+ U,

= =

Mc Fof7} vl = &2 f04)3] A 7|5 Hzr)
Sk w3 e, 5 A, 23 AF R 4
7 W] 5ol whg4 7] AA| o)xE AP HE
sk el A 715 A sk G 5l A=lo] G
AAE A8t o}E3 Po] AEE dale,

o] Eo] A ubg-4 Tl o] Wiy 5= fodaby el oal
ezl 9l v Mo o) qk FEHal ol A 2] 52
e vl 5olA dhaA4 e WHE A7k 7] A 23
v, McSFodeol o4 ahiA 715 g3l g2 T
8 AF 52 A4 9 sheta) Zobedol] gk v]FolH
ke A o] s E A4 7 s ey o] 1 ==
3 AATelAdE 2de] du g ot L o & 4l
aich,
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Effects of the Reticuloendothelial System on
the Formation of Nonspecific Reactive
Hepatitis in Rats

Chae Hong Suh, M.D. and Ho Jong Chun, M.I.

Department of Pathology, Chosun Universily,
College of Medicine, Kwangin, Korea

This study was designed to evaluate the effects of
altered reticuloendothelial function on the formation of
nospecific reactive hepatitis in rats.

Increased activity of reticuloendothelial system was
evoked by methylcellulose treatment (20 mg/100 g).
Partial depression of reticuloendothelial system was
induced by splenectomy.

Experimental nospecific reactive hepatitis was made
by Escherichia coli treatment, artificial stomach perfo-

The nonspecific reactive hepatitis thus made evaluat-
ed by liver function tests such as AST ALT and alkaline
phosphatase.

Histological and electron microscopical observation
were also done,

The results obtained were as follows:

1. Functional and histological changes of nospecific
reactive hepatitis deffered with the disign employed.

2. Partial reduction of reticuloendothelial activity by
gplenectomy didn't influence the serverity of nonspecific
reactive hepatitis.

3. Increase of reticuloendothelial activity by methyl-
cellulose treatments reduced the severity of nonspecific
reactive hepatitis lesion developed by E. coli treatment
and stomach perforation, both functionally and mor-
phologically,

4. Changes of nonspecific reactive hepatitiz by ileum
ligations, however, were aggrevated by increased
recticuloendothelial activity.

These results showed the divers effect of altered
reticuloendothelial function on the degree of nospecific
reactive hepatitis according to the employed experimen-
tal designs.

ration and ileum ligation, respectively.

Fig. 1.

Fig. 9.

LEGEND FOR FIGURES

Dark-stained vacuoles in hepatocytes and inflammatory cells in sinusoidal space were shown. E. coli, control,
Epon-toluidine blue = 1,000

Hyperplasia of MC-laden Kupffer cells was clearly shown. E. coli. MC treated, epon-toluidine blue » 1,000

. Foci of spotty necrosis were a prominent feature in left upper and right lower quardrant. Stomach perfora-

tion, control, H&E, > 200

. Mild degree of fatty changes, Kupffer cell hyperplasia and sinusoidal inflammatory cells were noted.

Stomach perforation, control, epon-toluidine blue 1,000

Moderate degree of fatty changes and periportal inflammatory cell infiltration were evident. Ileum higation,
MC splenectomy, H&E, =200

Mild to moderate degree of fatty changes and Kupffer cell hypertrophy were shown. lNeum ligation, control,
epon-toluidine blue = 1,000

. An electron micrograph showing the fat droplets (Li), mitochondrial (M) swelling, various sized vesicle

formation and reduction of glycogen particles (Gl) in hepatocyts. Ileum ligation, control, uranyl acetate &
led citrate 8800

An electron micrograph showing the irregularity of nuclear (N) membrane, nuclear swelling, and increased
number of peroxisomes (per), and Kupffer cells (Kc). Stomach perforation, control, uranyl acetate & lead
citrate 6,200

An electron micrograph showing focal flattening of microvilli and narrowing of disse space (d=). Stomach
perforation, control, uranyl acetate & laed citrate x 8,800

. 10. An electron micrograph showing a Kupffer cell phagocytosed E. coli and slight swelling of an endothelial

cell (En). E. coli, control, uranyl acetate & lead citrate =8,800
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An electron micrograph showing increased number of phagolysosome (Pg) and cell debris (Cd) in a Kupffer
cell (Kc). E. coli, MC splenectomy, urany] acetate & lead citrate 8,800

An electron micrograph showing amorphous aggregates of MC in a Kupffer cell (Ke). Stomach perforation,
MC treated, uranyl acetate & led citrate =6 200
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