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A Histopathologic Study on the Generalized Shwartzman Reaction

induced by Bacterial Endotoxin in Rats.
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%2 B9 ShwartzmanfE-S #IE RFHHEE —EIR
fiRIf e s 2%ke) AX FAE =, 1X FAAde K
fEel A9 drbl, 2k FAF A i R AR
77 Vel e & A2 ukelo] (Sanarelli, 1924; Shwar-
tzman, 1928; Thomas and Good, 1952), 1 H#f 7
MATR S TR Ml RESEES mEAXRS  hyaline
thrombiz €32 =t L&Y KBE RFEHEE. coli
endotoxin) & A& Eifpel BEH SE G #ibt
A o}, 8~24RRAE A SRS FANE =
2% R vYelhdeh o] ShwartzmanfXHES) A
o o}A w2 Firsd AA 24L& F
A##Esl thrombing M AA stx=, o9 {fFRoz 4
Ak $4 B#FEST WA SR (reticulo-endothelial
system)ol 4 A A€}, 2k REFE HEE o ARRA
R Al AHeA o BRG AFAE Al 8
AT Hest SRS B/ m/hEmES Bast
of #igie]l E4 L FA Adz Azdsz g (Lee,
1962, Walsh and Barnhart, 1969).

2819 ShwartzmanfEfES 2% 8 BEE o
Abgtoll A el B MEA BEE (diffuse intrav-
ascular coagulation)s] REER 24 AA=Ho Sz,
(Sharp, 1977) 53] KR4 & BERTS #H#E 20
% e, SR 3 BHe Ty ARKEOEN &
Ee d4% deile]l A8 % o(McKay and Shapiro,
1958) EE o] & B RES] BRI g vtz A
48+ duvbe =39 Aol gz slevt, Bl
A HE RBE Shwartzman RE= FA8 iige) AL
2ol N AFRREdAE dedd 5+ dedse
Aol Wl AHE FAEe] 9Urh. (Bohle and
Krecke, 1959; Sharp, 1977).
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By 221 ShwartzmanKiE2 F2 A% R
£ o] &3o zAdg e, AR AT ShwartzmanX
S do7lr]l ol#@AV(Apitz, 1935; Shwartzman,
1937) 927 & Ivx T3 7 sty o] sk
= w®E hEo] 434 $9H(Gronvall and Brun-
son, 1956; Wong, 1962).

19671 Sandritters} Laschv} AR S o422 ¢ M
B AER 39 RN BEEMRE2 M, I 2
Bel A WLl Aate Bl A& “discrete changes”
2 veEva den, 55 ETEme] #is BEY
Waye N, £7. #A(rat), *33(mouse), T2 EE,
ool FelME veuA gz

24K ShwartzmanXHEE Throtraste] #Ei(Lee,
1962)} cortisone 2 2 H R E 5= (Thomas and Good,
1962; Stafford¥. 1974) @wle] REE KEA oA
= doj e (BEHR), Fulzd AL AR o
4 HRt vdedde Adels(Apite, 1935, Wong,
1962). FAlol A2 B Yebvte dde P
e, iR FAL okd Aoz #Whgz g
(Phillips %, 1970).

Bkt Z AR DEMAERET dodvde Ae 3
8 wgow (&, 1978), ZsHAME WufE(meningococ-
cus, E. coli, Pseudomonas, Klebsiellag-)ell 41 o] 2R
+ ABRET oY RS g & Aoz #4594,
9% WA SEEE BER
—Waterhouse-FriderichsenfEf# ¢ 2 &B) Shwartz-
manffES] Rz oAy 4= 9ot (Ferguson
and Chapman, 1948; Bohle and Krecke, 1959). =% iH
Ml FEE® Y Sheehanf fEf& ol 4] &= Shwartzman
KE 92 A% OFRREET o FEREc= 74
% 2 9 t}{(Good and Thomas, 1953; Glatthaar, 1962).

Bel A B mERREA o Mol AZ

%3 meningococcemias]

Frhehe] FEARE, R R KB BES) o0 &
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M= o= (A, 1972; ®=S, 1975; &S, 1977; 2,
1978) KEN Y AEE LHEHEE #Has et
(GEE, 199D AR W% Wgs o sled, E3
RHE) ShwartzmanHES] WIEMEN FEs 9l
d £ #oh

EEE A ABE 2 ke B4 e Low
Shwartzman[ZHEo] Al o] BT ES %{L 5 B RS =
Bgmslo, old Vel myrmay BbE v, !
Al 4 Gehvts ShwartzmanfZ g2 RHEHEIL  estr-
ogens TEHF ddHeN 2 F3am, = ol &
RSl AR BRZERS Yy = A8tz A,
Fisher ¥ Sprague-Dawleyffio] <14l T v A g
ARl KIS AEEE 0.5~3.0mg™ 13 ] o 244 7%

2H o7 23 R Hke 2 ShwartzmanFESQ
LI EF 4, 2 HEERRNTHES BRsd o
T 7L RS dol #Ess ubo o,

WERHE = A%

BREHH : BREBHEZE < 150~200gm Sprague-
Dawley# 3 Fisherfie] ff: 4L o &a gl 9
Ad BRE &% 3o A ¥ Wik S 5
Bmzotel dalol B¢ Alsm, o4l o 18~20
49 A2 AHEogich FiME 2 $U99 EofE
ARSI, 949 ARE EF 2949 Aoz
391 o}

Table 1. Experimental outline of the study, with doses of endotoxin, the number of rats examined

and the specific pretreatments.

Group Subgroup I\Jr(;tsof Doses Interval thz.agf Specific pretreatment
I 3 None normal female Fisher rats.
a 3 0.5mgx2 0 normal female
I-1 b 3 1.0mgx2 24 hours 0 Fisher rats
c 3 3.0mgx2
a 3 0.5mg x 2 0 Fisher rats, treated
I[-2 b 3 1.0mgx 2 24 hours 0 with 1.0mg of estrogen
C 2 3.0mgx2 2 weekly, 3 times
a 3 0.5mgx2 Fisher rats, treated
-3 b 3 1.0mg x 2 24 hours 0 with 2. 0mg of progesterone
< 2 3.0mg X2 weekly, 3 times
a 3 0.5mg X 2 0 Fisher rats, treated
I-4 3 1. 0mg x2 24 hours 0 with both estrogen
c 2 3.0mgx2 and progesterone
a 3 0.3mgx1 1 Pregnant Fisher rats,
1-5 b 3 0.5mgx1 1 at 17~18days of
c 3 1.0mgx1 3 pregnancy
d 3 3.0mgx1 3
I 8 None cardiac puncture, S-D rats.
V-1 16 1.0mgx2 24 hours 6% cardiac puncture, non pregnant S-D rats
V-2 25 1.0mgx1 8* cardiac puncture, pregnant S-D rats, at 18~20

days of pregnancy

*4 out of 6 died within 4 hours and 6 out of 8 died within 4 hours respectively. Thesetrﬁinals were

excluded for pathologic survey.
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E. coli F%EE %E Difcopts W 5429 E coli
lipopolysaccharide 0127: Bg% o £38l9l 25, FRA -l
e A 34, ke Hisdt
estrogen Depofemine® (depoestradiol cypionate)

o] 83} % 2,
(medroxy-progesterone)-& o] £ % .

®EE S KBREHHE b2 2ol FEH

a. Fisherfi B

s progesterone & . Depoprovera®

[. EEEEE 3
I. E. coliilzFH &ﬁg}‘é ..................... 45
1-1: B FE oo eresrn e 9
I-2: estrogenBIpRERE «vrveerermrennees 8
1l -3: progesteroneRijBEEEF ~-vrexreree-- 8
I -4: estrogen progesteroneRi JE & -8
T -50 QALEEerrermemrmrmreesennieneneene 12
b. Sprague-Dawleyf B
L EHHEBEEA 2 0 ga) 8
V. E. colifg®t fMmBE oo 27
V10 ] QL AVEEerrrrme e innsanans 16
V=25 lATRE- oo eemins e 25
15 &8 REX SERE ¥ N BH wrY

FREESS] W &% Table 1o £Fstgich

AEEE nel RS $3le) bollusz PEASA T B
g0l vheb 24ESROE W E fRERSll . estrogen
progesterone® %% 1.0% 2. 0mgd fHH% e ERoted
GEYE R THFAEe] 38 KEER A 45 K’
Bl AL ES A

EHBIH-S b REE RS 2402 E4T
gz, 128 & Frg A HEAR KB ol &
ek, 1% FAute JETEAA M, il TR
& BHd el A Al Bt ek

=l
N

RERE WA T, W, ML, 6 EIP R RS S
o wsted Adagz, AW WEE 24 A $AF

22 YHEste %4 formalind [EER F, & 57

Bl

MSE) ¥#EE Sprague-Dawleyf FIF A 1mg
E. colinfis, dARIAN= 15, vl d4dilA
24pERG 704 0.2 28 fhEstE, £& 304, 2R
! OSRERIME = 2RER R 3EROfel LERZRC oo
o ##& .z, prothrombin time, #4r thromboplastin
PR8I (partial thromboplastin time, P.T.T.) £ 1iidh &
HEFRRES AESA ol WS PUEEEEA
0.3% E.D.T.A. 0.2cc® ©l2l ¥& FA7E AH§sd
MHe=, & EE %, 18R LRl prothrombin time
o Quickd 1BMEBie=, PT.T.v ®aaEiks 7
ol wel, WMHMEHFF-L Waresd HE(10470)d =g
#l%E3te], prothrombin times HWR{E Bl AT %
24, PT.T.& B2, @MERS mg%Bas 24

5
=
=
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A

9+,
KRN
Fisherf 19 : o] BE [-1,2,3.44 49 REHMS
By BB 7t Table 2,3,4,54 EASE § &

#2) Bghel o slel MWW, SR, i, I R
EAYe] BT vl2d 2AE ShwartzmanE
#3te A2z EHete, FiRel BRgelAY 1/3L
T Mz b @ L2ube] o] AhelA] viEbde 4
A A WY A5 HZ BASA

EREEeA obFd AA T gz 2Astd zAG
xmom— WA RS Bimo) MY WY

A Yo Eo1q 27 gleich. Table Z~bell4 29
E] ulg} el PHFEE 4BRE A o2 23] RS
de #H RSN 24 & m(’%ﬁfﬂi Hete &
Wiage A @i, @HS M Fe=e WM R A
2 s = et WIPfe] BFEEel 4 2, estrogene]l}
progesterone?] A A Aol &3} FiEo] B A#Ae
ZAE vehvdA gol o ¢ EEEEE Shwartzman

R R

= da YH S ¢E F, hematoxylin-eosinPifie & FRES] k582 & A, estrogen®] 3} progesteronec] %:
Table 2. Pathologic findings of various organs in group ]I 1

et P K lee  leg  Ades i S

a b c a b c a b ¢ a b c a b ¢ a b c a b ¢
Thrombosis _— . o = — — * - — _— _—
Congestion + B4t + H o + 4+ -+ i+ 4 4 + + + - — — 4+ 4+ *
Hemorrhage — =+ + — - — - — + H o+ - 4+ — — = — — — =+
Necrosis —_—— N —_— — - - —_—— - - — — —— —
Infl. cell Infiltration —_— — —_—— _—— 4+ 4+ —_ - —_— = -
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Table 3. Pathologic findings in various organs group [-2

SEEE S

Mol A9l Hime WY Ml ES Hinwd W
oz s, 92 REkSE deusE o
deh OF R A MRS ST BT MEELS

Findin?rgan Pitg‘ii:sgy Kidney Liver Lung Adrenal Intestine Spleen
a b c a b c a b c a b c a b ¢ a b ¢ a b ¢
Thrombosis —— — — =+ - — — _— — — = = e —_— =
Congestion + + 4 + -+ =+ + + 4 H + + + &+ - + + +
Hemorrhage - — - * === 4+ + +trEE == - — -
Necrosis - — = = = = - — + +to-—_ - - = =
Infl. cell Infiltration —_— = —_— — - — — + - — - — — _——
Table 4. pathologic findings in various organs in group I -3.
Findin?rgan Pitgu;tséy Kidney Liver Lung Adrenal Intestine Spleen
a b ¢ a b c a b ¢ a b ¢ a b c a b ¢ a b ¢
Thrombosis + £+ — + - & + & 4 - — * -+t = - = = - = =
Congestion + + 4+ + *+ + + — + + + H# + + + - — + £ +
Homeorrhage —— — - — —_—— — 4+ + 4 — - — —- -
Necrosis - — - —_—— = —— = —_— — - - - — —
Infl. cell Infiltration — — — — — T S — —— = —— —_——
Table 5. pathologic findings of various organs in group I -4
Findingrgan Pitgli;tgéy Kidney Liver Lung Adrenal Intestine Spleen
a b e a b c a b ¢ a b ¢ a b ¢ a b ¢ a b ¢
Thrombosis —— = + + — —-——— === =4 - 4 -
Congestion + + =+ H H H + & + + H + + + + — — &+ + 4+ +
Hemorrhage — = == — — 4 —_— = - — - —
Necrosis _— = —_—— — —_—— = —_— —— - _—— ——
Infl. cell Infiltration - — — - — — _—— — 1+ — - — — _— — — -
Table 6. pathologic findings of various organs in group [ -5.
Finding Organ Pi?];t:éy Kidney Liver Lung Adrenal  Intestine Spleen
abcd abcd abecd abcd abed- abed abecd
Thrombosis ——— +—— e +—— =l ———— ———
Congestion Pttt FH A S b bt —dd 4 R
Hemorrhage ——— — —xxt+ ——+H4 + ——— +—++
Necrosis —_———- —_—— ———— +HH+ ———
Infl. cell Infiltration ——— —_——— —_—— e R —— . e
S Shwartzman/ZHEe] S0l 3 o & FA gevia K4 F99 HmEes Bof TMmEE e§ Ao

E FA=%d ke o BRme Aer A% A
olfen, 3 HEEA @gtx, Shwartzman FES
FERAEDQl BTRQl WIRE MEMS #MEFE hie HEE
Hetol 41+ phosphotungustic-hematoxylin Yufiol A &
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Table 7. Summary of pathologlc fmdlngs in endotoxin treated Sprague-Dawley rats(grnup W)

0bs/exam *

Groups Fmdmgs

V-1 (Non pregnant rats) Pit. gland No specific findings —
Kidneys Mild medullary congestion 1/10
Liver Hemorrhagic necresis, focal-multiple 6/10
Lungs Alveolar hemorrhage, focal-diffuse 5/10
Adrenals Infarction, certical mild-severe 4/10

V-2 (Pregnant rats) Pit. gland Focal necrosis 2/11
Kidneys Medullary congestion 2/15
Liver Hemorrhagic necrosis focal-multiple 9/15
Lungs Alveolar hemorrhage focal-diffuse 6/15
Adrenals Infarction, cortical mild-severe 6/15

) *Ob;érved/exvaminedr.r N
e 5 agz A 4ridAE Fddeld. dA M MRS 2ol asded, Adger, KR

W BEEEEE A8 g

I-58 % 94 Efel N#a%E < 18 fEd A
& o BHERGEN FiR-e Table 6014 2 vhst 3
o] [Eol wlated = kst ksl Astgen, EH
FEERsY FFRe BFd 49 IBMmEEERE
=, & KHRIA 2@ E. coli REHY HFEES
A9 FdstA vebvdes A 2k

olglol Ol 2 fifel Him 2 Bidiel AsEmes, &
I1¢ 2RS4 Astd AT of BHAAE &
Sty Shwartzman [ZES] b FFR oz 4#a P
FEEE G BERmES WE T 5 At

AL Table 1] EA G vk 3o ]l -5kl 4 7t
A %9km, [-1,2,3, 4804 ok ofeld Hirg
& o BB By AxS H:@JG}‘: T qaE

> 4 glgleh =3 OI#E e, RES MNER
o Eol 0.5mgel A 3mg7A FAFoEA, vave
Ay ®iert A3 diAe 2 & F AR

Sprague-Dawley® Ef : o] #fel *1—4 TR FAM
o 2 Fisherfid ==t RS a9+ Zfdnez
A @] 2Wagd Jebhger, {RFEHA AL
A Fisherf@ol Al &} o] FIF, Hti @ [Fol A iebsket
(Table 7).

W-18kel M I BEUHIEE 402 (4/10)0 A4 S5
dz, 94 8= find dagda. Mdde X2
Wiliel Hane] MBS IR R e
(50%) Wl A & JiBirl HIE(60% st &3 R Hin
So] saE gl Pl A E Aol fiEs £3eldl
ovl(1/10) MEHe MiEMEE, 429 HEdA

o] HFE A MERMANS @EEEMBe A9 ARAA F
obeh, BTF@mMAAE 896 Feladde]l A
V-2l Ao 2A% N-18 A5 A9 B34
o1}, Table 7o vhebdl uleh zbe] Ko} Hii—iE7ES
Wil o g % dm, 2ubElelA TEEA R/
AIEIES 2AY £ Az A2 MREECT 239
Lolstelch. W-2#fel A Bld & W#S d@o1A4=2
£ BIE 1-7d 4 2 vish 2
Sprague-Dawleyf Fiffel 4 AM#E Imgd FF =
= 2447 A e 28 G (V-1 3% N-28)#
A sy WEe Table 8,9 ¥ Fig 13k 23+
Table 8ol 4 ¥ 3= wtgp o) JAHA G HEA
BB 2] ¢ prothrombin time£ 85~95%, P.T.T.& 25
~27E 9 BEREFS 140~180mg% e mAfEE e
Wl o® ulste], REFES 1.0mgH 248H 7hH o2 23
Hu 2 & 24 7ke] prothrombin timed 27~41%
z 2adgx, PT.T.= 3B~3722 d3ddert,
Mg = ) el glaleh 343 $el i prot
hrombin time2 27~50%& 24 7bAe] w ¥ G
A4 51 A ager, PT.T.E 25~402% 247
flio] uldled HEEE = F 4¢E AR o9
ol MEEEEE ¥ 15 & b A ok Bl
QAR ER Wtel Imgel AEFEE KA 30
2947 % 34 7ke] #iEE prothrombin time, P.T.
T. 2@ @iEEie mifiic Table 9, Fig. 2404 ¥+
ubel o] 08 E Hold WEo gade, 2~34
Zhol of ”1-r°ll/<1 A% prothrombin timed] 7%}
P.T.T.9 %% Rolz, 4% A4 F4¥TE et
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Table 8. Changes in prothrombin time, P.T.T. and plasma fibrinogen afier i.v. endotoxin injection

in nonpregnant Sprague-Dawley rats(group IV-1)

Case No.

P.T.T. (sec.)

Fibrinogen(mg2)

Table 9. Changes in prothrombin time, P.T.T. and plasma fibrinogen
in pregnant Sprague-Dawley rats. (group IV-2)

Prothrombin time(%)

P.T.T.(sec.}

Group Prothrombin time(%)
control 1 a5 23.5 140
2 85 25 160
3 95 26 155
4 90 27 180
2 hours after endotoxin 5 30 3 178
6 41 7 178
7 27 36 150
8 37 36 158
3 hours after endotoxin 9 41 25 150
10 41 30 130
11 27 35 150
12 41 35 150
13 50 30 150
14 30 40 130

after i.v. endotoxin injection

Fibrinogen(mg%)

Group Case No.

control 1 75 25 180
2 80 27 155
3 80 27 135
4 85 29 138

30 minutes after endotoxin 5 80 22 130
6 75 28 140
7 80 26 150
8 90 26 150
9 90 28 206

2 hours after endotoxin 10 17 48 30
i1 24 40 122
12 35 35 55
13 57 33 150

3 hours after endotoxin 14 35 a5 141
15 80 35 150
16 40 40 137
17 62 41 134
18 24 40 58
19 19 48 37.5
20 22 48 58
21 22 39 58
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Prothrombin time Partial thromboplastin time Fibrinogen
mg
2 y Sec ¢ ee % A
or
© [ ]
&0{ oo oo 401 ¢ e A
o o
o s e 1604
[ ) ’ a a¥a\ A
GO L ° 201 o oo wm LA §
L /\) >
[ 1] 0®
. 1204 A
7 e
40 o 204
o] Q
09
o o
204 . @ 101 L A
10 A A
I R N A I ‘ S D S W B!
0 /2 2 3 hre. n /2 2 3 nrs. 0 1/2 2 3 s

Fig. 1. Serial coagulograms after i.v. endotoxin injection in control and after 30min., 2hrs. and 3hrs. 18~20

days pregnant Sprague-Dawley rats.

Prothrombin time Partial thromboplastin time Fibrinogen
%y OO , Sec. mg
h 9]
@]
A() ° A LA
704 o 1801 A A
A a 4%
201 . A
c AA
50 o $ . 120-
] o0 ¢
o ZOT
30- S g 801
107
101 40
s
L1 ] ! (N
0 2 3 hrs. 0 2 hre 0 2 0 s

Fig. 2. Serial coagulograms after i.v. endotoxin injection in control and after 2 to 3 hours.

Sprague-Dawley rats.
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Sanarelli (1924) 9} Shwartzman(1928)¢] &3l &
Z &1 Shwartzmanf & (Sanarelli-Shwartzman/% ) <]
GLt® &, o] @ao] ;A3be & WIS UK. M
BMBHEE A2¢ BB 7bd o2 23] feelw 184k
Bigol v 24937t A9 oot 29 HfEk = 4
#aue SNEBN BT (Thomas and Good, 1952) 2 B¢
Bl R BT S MMEHE makel YAl "ot

ol & HrEEy ®iksk e ve FES A McKay
5(1958)9] 43} o] MBHMERTS HEbzs
ERE, fEREs Bipes Bl Aoz

Fragh i el Aot pES ] ARez
Do} A 5 9=}

3 Z Sharp(1977) 7} 298 ME#Es MEE) o
Ae e 2e,

1) REFE factor XI2 B =+ kining® 7
BoRe] R T B MR BEieE EHAn
+ A=,

2) AFFEE 95 AEe] MRS BN E 5
= g, MRS £447 2, 5 hydroxytrypta
mine(serotonin} # adenine nucleoside % [/ H3
BH¥e Fod, ihMES =4 % kA 4 9
o,

3) Bt ¢e Byl e NEES HEs e
WA gfeor Hel, mmikst MRBERTF S %24
Ae Fovt, AFRY WSS 90, Hiomey
FHAE REMEY <4 =5 OREEEEe S
bs dodled mmekst 6 A4z 9=

4) AEFE7L EiE fibrin monomero] AHE o] £/
fi#& (microthrombi) & =5 5, o] 7 L heparine @ #J
= A gFeh, VLEME W Iﬁﬁ[ﬁ]g} A2 HYE 4o
etz e

Lee(1962)°) ©] 3} & B8y Shwartzman[z ol A &,
HEF AEES fFAe2 47 fibrine] X9 w7
T WRAB T 93 HA sl ASEE K
g doglA e watdd, 139 REE FAb
g dte] A7 fibring o 2 @KAERT B &, 2
R PEEF7T A ol bl mFARERMe  IEk:
fbslo]  fibrine} M-z, = A& M=l oo A&
B, o] Heo] MiER//IME Helal T o Fo B TER
(terminal vascular bed)e] ¥35= ] MEiBIAE S =

$ Tk AR i??ﬁ??ﬁfi@°
ATERe] ol dhe] PR = 9l

= Gaj,’nor-o—(1970)3- E. coiRiiEE %ol &"Eﬂﬁ}'
o2 AEMRCT b 2 1% 884 =9, Bm
O HmeMEel S WA A=, KEIR A A
e EiERIel 8] AdEE A F oz Mo},
AR A3 REER Y HiEND #EBiel Zam
ShwartzmanifEel FHEo 2 Fadivdz =459,

ol g Alul Mol o dle] 2409 ShwartzmanZJE
ol 4, VLB MWERNEEY 2362 HHET 5
*1 P OERGREL ol lste BHES% U=z 2

9 etA ZA4Fs 9l eh. (McKay and Shapiro, 1958)

Apahel A o] UlEEME MR REE i e Bk
Rl Al BERETe B e BmLE A e
A, IMEEE RS A G849 #he doys
ERFELZ BME . oY BES 9 Sl MEmEE,
prothrombin time ¥ P.T.T.9] &HE 9 {(EHEMEELE
o] 9= ILm¥ A A$, tsee 3 Fidat
9} thrombin time ¥ euglobin lysis timeSe] & %
e e vehie FAF ¢ geh (Colman,
18725,

1957 McKayst Shapiros} 8 & FEA M9 REHE
o 2§t 2488 ShwartzmanK ol A8 [MKEEBKH
BibE ¥dd, /MK, AmERY o Tk Afx
Fle SAd BeE e, BEERN, dGid 4
229 2 prothrombin time 5-& 48E3<] 2 X X o)

E R Eg T

F#o 44 & Mspecies)® o] ot ol 4 Shw
artzmanE o] dej by} ol F i HEo g EHig vl
g 7] ol e %1}, prothrombin time ¥ P.T.T.7} ¥4
el Al 2~3A T F sy, AfadAE #bst 9
EARCA "1'E}L]' °]“H sl VLB i P 7}

ol vt Slgl-& 48 FAse, F3) AP A
°-]= ubrof] 4] *"cj- prothrombin time, P.T.T. % 4
za%’M WA T 234 2ol b A2 B M

B AP Sgs vellle A%z §
f»}- Phillips 5-(1968) o] Eflel Al RHEELE 244 3%
profibrinolysin [irh{E7} ol & JAdd, £F3
NBHE nEFEERE] ARSS AT AL HE
o EEA 1Rk, & BEelAd v % 231 Shwa-
rtzmanY fe] Ho] @ WfEEEIES MifFmize] AN
+eln ETda, BEs REARSEN iR 28
{7 Shwartzmanf( ] &= 4 etEd AHq 2
Aeks @ F adgld

rLr 1.2 rir
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Z %1 ShwartzmanfZfEe] vrelhvte AL KEEY
o wtet dao, ®FEE I3 Rl st FRAA
t & oA A }(Apitz, 1935; StaffordE, 1974)
RN E R EWE 7 9 (Gronvall and Brunson,1956)
A 2Ae HEEY PR (Shoendorf¥, 1971) 2 94l
of A 5H(Wong, 1962)vtebudtela .

Wong (1962)2 141" ARSIAl ShwartzmanfZfE -2
Qo] v 6% A4 BEEEAES, 17%04 BT HeK
e BAEE ALE XY F Az ol EFE
= Wongst A9 [F—% el FisherfY Sprague
-Dawleyf® Bl A o213 H@Ey Shwartzman/ZiE
o) sEREmeN FRE 3AHA Eid & FolE
2A e

281} 32 BergsteinF(1945)& Q4% mHill A
NEH T BT F AT 199t F 16012 o A
FEREES MRS AAH Ao, 2447 Fol = 1209
2] 2olelof Aot @R A=, 484 Foll = 12
el F & ehelo AR @R BRHA g FeM
B galvtz Bmatgz, oA AR Afa
3 Gkl HWHERBEAA 4Y E7] AEcldgz T
ot

EET BHA o T4 FRE 97 2 AL Kk
KB4 B oAls A48 Aol AA 1242 %
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ABSTRACT

A histopathologic study on the generalized
Shwarizman reaction induced by

bacterial endotoxin in rats

Hong Kyu Lee

College of
Medicine, Seoul National University

(Director Prof. Munho Lee, M.D., Ph.D.}

Department of Internal Medicine,

To study the generalized Shwartzman reaction ind-
uced by endotoxin injection in the rats, 48 Fisher and
35 Sprague-Dawley strain rats were observed for
their histopathologic findings of the tissues, 12~24
hours later the i.v. E. coli lipopolysaccharide 0127:
Bs (0. 3~3. 0mg single or twice 24 hours apart) bollus
injection. In the Sprague-Dawley rats, prothrombin
time, partial thromboplastin time and plasma fibrinogen
levels were determined after endotoxin injections in
the blood obtained by the cardiac puncture.

Following were the results:

1. Main histopathologic findings observed in this
particular study were those of adrenal cortical
infarction/necrosis, focal necrosis and/or diffuse or
focal hemorrhage of the liver and lungs.

2. Shwartzman reaction of the rats was more enha-
nced in the pregnant rats than the nonpregnant rats,
and estrogen pretreatment failed to enhance the reac
tion.

Fisher

and Sprague-Dawley rats in their generalized Shwar-

3. There were no differences between the

tzman reactions induced by endotoxin.

4. It was unable to detect the charachteristic find-
ings of the generalized Shwartzman reaction, bilateral
cortical necrosis of the kindeys and the fibrin thrombi
in these rats, although substantial evidence suggested
the presence of the generalized Shwartzman reaction.

5. In two pregnant Sprague-Dawley rats, ireated
with endotoxin, focal pituitary necrosis was observed.

6. 2~3 hours later the endotoxin injection, prothr-
ombin time, partial thromboplastin time and plasma

fibrinogen levels were prolonged or decreased marke-

Schwartzman [ZfE—

dly in the pregnant Sprague-Dawley rats, suggesting
the picture of diffuse intravascular coagulation, but
the prothrombin time and partial thromboplastin time
were moderately prolonged in the nonpregnant rats
and the plasma fibrinogen levels were not altered in
these rats.

These results suggest that the main feature of the
generalized Shwartzman reaction in the rats, especially
in the susceptible pregnant rats, were adrenal
cortical infarction, focal or diffuse hemorrhagic necr-
osis of the liver and the lungs, sparing the kidneys,
where characteristic findings usually occur in other
animals. Associated coagulation abnormalities in this
reaction suggest the presence of disseminated intra
vascular coagulation.

Adrenal cortical necrosis and the alterations of the
pituitary gland observed in this experiment suggest
the possible implication of the generalized Shwartz-
man reaction in the Waterhouse-Friderichsen syndr-

ome in man and probably in the Sheehan’s syndrome.
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Plate 1. Massive adrenocortical infarction with peripheral rim of hemorrhage. (H&E, ~40)

Plate 2. Multiple hemorrhagic

necrosis of hepatic parenchyme with haphazard distribution. (H&E,

x 40)
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Plate 3. Mild alveolar hemorrhage with spared spaces of the lung. (H&E,

Plate 4. Mild focal necrosis of pituitary gland.(H&E, x100)




Plate 6. Relatively well preserved renal parenchyme.(H&E. x40)




Plate 7. Mild sinusoidal congestion of splenic pulp with preservation of white pulp.(H&E, x40)




