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Haemophilus somnus BHEICBE$ 5 B RAII O EERAIDFFE

SRAFEFBRBLEE MM (EE - PHEDRER

AN ]

& X

Haemophilus somnus B DOFIEY BT 5 fobic, BAMEFIORK, FEENELYEEL, BIROERB LUV
ZoPEE (lipopolysaccharide, LPS) # B L Ty v ¥ EL, €7 VERYT -7 RGO Y v JTEITRBEDOE LY
B, AME 2 BLICEARE L, B L. REF R OBREERIERNE L, FERFO7 4+ 7 ) vl L 25D

MAEREREETHD, ZAEY 27 A Y T VY RIGERR LA,

DT L ERIC BT A B M A BRI R R

©1/6, LPSBEHT2/4TH-Tx. S FEHMEE T CEEYER L, FCHBRMIC LPS PEETHI LT L - TER
Xt e FAERTIE, BUSMORE CREYBRT ERALYERL 2o, WEA RIGHBR & O30 M A MRS
BRI M RRECEY SR, NREE - BEROEEF = b e v e VMK L OFERSES e v RS RS VRO
RIGEBE, 747V /=5y, 747Vv/747V 7=y viBEHOEMTHD, BC=v It FovOBINGHER IR
Fo. BT, AEBIEETAAEN EAOBERTI L), WHEABESA= Y F b+ v R LT iR
PERL, BEENETHNEEEERL IR L TERELF I ERITEVIRETHDZLAHBL.

Key words Haemophilus somnus, endotoxin, cattle, Shwartzman reaction, DIC

Haemophilus somnus (H. somnus) EHAEIL, 195647 2 V)
S D Griner HVIZ % » THDTHRESh, TOHHF 5™, &
FA VY ETRENER IR L ELOTEERY VORETD
5. BT, IBIESBRETLEELY, EHC L~ THRER
h, BE2>SWTIMEFHREOHEL" ORE L Hh REKCE
Elcabhd L it

OB, BT ORBFESCESBLIURBKSRRL
8~ 0 ABOE#MET, HAREOBEZENE L VFLOKD
wERTAEALNADI, BERHENTHE. ERZ, 2%
D o FeB (40.0C~415C), TTEMAETRL, RAROEE)
SFMES EITEE, BEYELESMV LAKICES,
BERE D S 24U DR E & D, — BRI TFERTR
THERI G VCEHFRNBROAECRPETHS.

H. somnus \37° 5 slatt, @IEECKE - BEYXE,
VX RTHERE, Snkotkrbs, vy LToHR,
BRI Mg Me L E - TRERABE L LTHaDR T
BT, ALY VCHERNT, L bREMEOIHFE
DHENTERGCOHBERTS S, L OMME LT, Mim
DT 4 7Y vkl s L UCHEMR T ERETHEOTH
25, Fciiigss X OMEREE, RIS VIEHDY 27
Y= U RIEEBEIAY, b IS S Y m A NgEEE
&8 (disseminated intravascular coagulopathy, DIC) IZ# T
BLLCwWadEubhTna,

—7%, DIC B#iF - &Gk, HMHEE, nEAEN, A
BR, £508E, MKOEHLBRTHEMOEREBRICH

T 54118 5 A%AT, PR 5 FI2A16AZHE

SehHEEREL, BEETHEATCRLEHETL A Z L5
WEINTVWE, FRHPBEINLERERBEEDOFT, BIJE
B LUKRMECERT S b0 20~40% & LAk LT
BN ok 5 e BRYE 2 BB, REBWOFEEICE
WCLBERBR, AT eA ML ey - REATIFOER S
FUBHOKENABFRILE L T, BREOBE EhL
TWBZER—RTHHD. EhblF, 77 2BUEHEMED
H AR ESEE, S 5 WIIREBRIIAC & b7~ TRET
% DIC AAEBDOARELDHh L MAIL .

= TENTRIE LT H. somnus B DR REHRE
BONCHRESE LY BE L, DETAROBER S JURE
S LANBEYAG, v FIRITAEF A KRR
U, RRBFEDIRL ML HIKBE TS L L b, DIC 2B
+ 5 MEERE - GBBBCOWTHR L OREY T L.

HHEB LU FE

I . EREREESI

1. ®%&

19874 519894 0 3 R DT, NHBIBICHAI A
AR R A VEIERA S, HRBSTHRTL, FERER
HFIC B TRES R BYRG: SEERRE Lz,

2. fk

1) ME¥rBRA

NRe B e 2aF VYT IF7F=voR 7 LUAF K (Bnicoti-
namide adenine dinucleotide, S-NAD) ¥ M M5 K 5T #

Abbreviations : APTT, active partial thromboplastin time; B-NAD, B-nicotinamide adenine dinucleotide ;
BUN, blood urea nitrogen; CFU, colony forming unit; CPK, creatine phosphokinase; DIC, disseminated
intravascular coagulopathy; Ent, endotexin; Fbg, fibrinogen; FDP, fibrin/ fibrinogen degradation. product ;
GOT, glutamic oxaloacetic transaminase; GPT, glutamic pyruvic transaminase ; H : sominus, Haemophilus



920 7

(heart infusion agar, HIA) W A B L, 5% BB HF =
T, 37TC TI8KFEE Lz, BB DR E X Garcia-Delgado
B OFERIZEE Uiz,

2) RERNRE

TECHINREBHENCABRRER Ty, %Y 15%
FERERA ) VIRTEE, 07 4 vEHE, BYL, B
W »T~= b+ ) v - =342 (hematoxylin-eosin, H-E)
FErELERLT. £, HERE - 5 MIERIBE Y
LEZE L. Tihebb, BEBEE S 7 4 YU ZHAEES
VAR X —CHER, —RIGBE LTY 5P H. somnus
MELSR2ECHFRLCREI . U, 7¥ov -t
VIR ERLFF Y X - EHEEE (avidin-biotin-complex
immunoperoxidase, ABC) &= T2 x A5 v ABC =V — }
Sty b IgG # v } (Vectastain ABC Elite rabbit IgG kit,
Vector Lab., Burlingame, CA, USA) ¥ B\ /-, &k, HJF O
— IR E L TRER O Y ¥ lEEFRA L.

1. YH¥ETILEER

1. HRE

v YERRD H. somnus Filk% A-NAD #n HIA T
37C 18 W5 5% REAY AR|A M Lic. HEIZTFRFRER
BCEBEKEREL, 10° 2 2 = - EA (colony forming
unit, CFU)/ml 5% L.

2. EBAREROM K X UEEHE

HIA B TR LTc el H. somnus B m O TED, B
BABAEK, BEKBIOT v Tk, Bk LCHES
BB (40g) AL, B7 =/ —MKHEHE? I DY REE
(lipopolysaccharide, LPS) %t L7=.

EMHEL, BYESCRIEAT LBy vF 3L A
W, H. somnus B 10° CFU/g, LPS 0.2mg # B 4B &HE K
02ml K ZTh ZhEM L, BREE—-FHEE T, 0248
Figic LPS 2 BE#Rk~2EHE LY 2 VY v v RIBEER &
¥, MR EHER LR,

3. vHF

AARGIAERRE Kbl: JW &), #, 337 A, #E
3.10%0.04Kg 9 (A 3 HERR) R ERERER (AR, [,
ME, 40 » A, {65 2.93+£0.18Kg 51 (91 FIIxR) %
LPS 5% BF) L L, WTFhiMEHwENREREEDO L OY
BABELCEBRICHE LK.

4. BRI OVRIm

1) AR

KRR 6 T2, CEFEATHICHEEE LA idred 10° CFU 2 B
EEAEK 02ml WL, B-BHERTCEER L.

MAERERT (0 RS L EEE 4, 8, 245 X UMBRERICE
FRIR s B #Rifn L7

R IFL, ABEDHBEABRAEK ERBRBCLAE, B
m L7z,

2) B

KRERATEATNE, A BLRRCAE, BRE2EREL, L0214
figkic LPS 0.3mg B EEAEK 0.3ml B LEBIR~
BEL, vV URERERER,

somnus; H-E, hematoxylin-eosin; HIA, heart

Al

My LPS ¥ 587 (085 & LPS 541, 6RMcE
BRSO M Ui,

RO LN A BRRCAEB L, RMITEREELEHCO,
1, BB T 7.

5. MK - ¥E4E{LERBE

iR L ORKREREO IR, —BMERE L LCHRMERK
(red blood cell, RBC), HMEk#H (white blood cell, WBC), Fifi
HRESRYEEL, 2V 7+=v, VLYY, ABBKEE
%% (lactic dehydrogenase, LDH), 1% R ELEE (blood urea
nitrogen, BUN), 2 V7 5 v Y vEiEEFE (creatine phosphoki-
nase, CPK), #'V 2 s vERA *F BB+ 5 VAT $ 5+ —&
(glutamic oxaloacetic transminase, GOT), 7'/ &% 3 v L&
VB N5 VA7 $ 5 —+ (glutamic pyruvic transaminase,
GPT) 2D+ » I & AV AR 5 H714 (Ra BA-S, %
—RE, ®E) TRE L.

1) =v Fhevv

250C, 285, BAWMBE LBEYE, =V Firv Vi
HOREEML T, Iml ~% ) VP FrFrrvFa
D (ELFETE, BR) THEERC L hIREE 545nm TRIE
L. ‘

2) BESRHBE

i. m/MEE (platelet, PLT)

=F L v o7 3 VIUEERE (ethylene diamine tetraacetic acid,
EDTA) % THOMA-ZEISS HERTH =y bR
IOhEELE.

i. 747V 7=%v

27 7' r A —%— KC (Heinrich Amellung GMBH, Lemgo,
Germany) #fi\y, 74 7V 7 —#F VB-F A b 7 o — (RH%E
T¥, KR WX b7y 7Y, =4 (fibrinogen, Fbg) Ex#k
B bRdI.

fil. 7w be vy R

a7 rmA—-2-%FRAL, PT-72 } 72— (FEME)
X b7 e b v KR (prothrombin time, PT) % HlE L.

v, IHEESRS e R TS F 2 F R (active partial

thromboplastin time, APTT)
avser-2—%ERAL, APTT-5 A } 7 a2 — (fiX#
EKwErbh APTT HlE L.
3) MEBEREHE
i 7 A TN/ T s TN - F S BEY (ibrin/
fibrinogen degradation product, FDP)

T4 7Y v, m#f 0.lml, 7 7 e = 250KIE/ml
0.2ml, 0.02M, CaCl, 0.Iml, ¥~ t = v £ ¥ 100U/ml 0.Im! %
IRz 7o R 5 EEICHFR L, 37C 1000, oiRS, RifR LI
REC 7 4 70 vBIRHEER L TR,

REFEE, HvvrFE7 4 7Y 7 —Fviithe v 2 1gG (G
fraction sheep anti-rabbit fibrinogen, CAPPEL, # — & v |
F, NAF-), vHF7 4 7V — 5 (rabbit fibrinogen,
SIGMA, ®V LA A, 72V ) BIVHIHFT7 4 7V
J =5 vH v+ IgG (plasma protein antisera GAR/Fbg,
NORDIC, ¥ 4 A=A, #F v &) LNt + v & — EEH

infusion agar; LDH, lactic dehydrogenase; LPS,

lipopolysaccharide ; OD, optical density; PAS, periodic acid Schiff; PLT, platelet; PT, prothrombin time;
PTAH, phosphotungstic acid hematoxylin ; RBC, red- blood .cell ; WBC; .white blood cell .




v DHaemophilus  somnus JRYLE 921

PHL, vV P4 FEBEBEREBZRNEE (enzyme-linked
immunosorbent assay, ELISA) i@ X h BB X FR, HE
414nm BT BBICE (optical density at 414nm, OD414nm)
CRIE L EY RO LER S FDP BEERDI.

a. 0.400 L4 Lk 1.000 LA FoB4E
y=116—65.85x +1342x* —1049x® +299.1%* (r=1.00)
b. 0.250 it 0.399 LI TOHAE
y=—4.138+18.91x+23.14%* (r=0.99)
x: OD4ldnm vy: FDP ¥R (ng/ml) r: #HEIHRE

6. RERHBRE

FEEED D ITERR TR S THEEE Y 2 3 v 50meg/Kg I©
LAREE M LAY, RERHEEEMEL 15% bk
SR~ Y VIBETREE, 774 VEE, BYL, BEC
f-T HE 3, RECKELTY VEVIAT VB~7 ¥
+ I v (phosphotungstenic acid hematoxylin, PTAH), i = ¥ 5%
fit Schiff (periodic acid Schiff, PAS) Refat i LEKR L7z, %
ETFEMESEIL, BEMy 25% S —-ATATFEF
(0.05M # 3 BT+ ) v AEEHK) THEEL, BRI~
RUBIEDE, BB v ElE, By v =BT
—EBRTFREYEL, HENETEME (51 H-500) 2 A,
T5KV TEE L.

7. BRETFRILE
FMEHHORBIC 2 E, HES LW FHEL 85% FHE
Rz I A EREEERRD, A L0 B B KL & ER
DR A Fisher DEEMRIHEIC LD 5% OEBRTHE
BEVPBETHE L LIHERBEIFTET -7,

54 &

. BEEREESI

1. ERPREEE
BEFITWTRY 12~14 F ARRO R LA X4 VEILAER
T, AR L ~2 7 AORICREE L. BIBKAERIZER L T
PO D B A TSI 6 HE A SR DAT, EF2,
IR, HE R EMBETRRE SR, TOo%, TRE
W, PR, IS0 MER JOMREROLEBKYE
L, SEMD TS 5 24Tl L (F ).

2. MIEENBA

B, TP X O EERESEY A-NAD Zin HIA S5 RS #
Lick Zh, WThOEFIGIIROBD HREEXTHFONAE =
2= —RWEEER, ¥ 72BN /MERED 10° CFU/g, ml Lh 4
i R=g g

HRBETIHE 5 -+ (=), A+ v & -+ (+), HBEE
FE(+), AV F=n (+), AN=FVFALRF YT — &
(), 0-2 b BT e=—NBD-HF27 bET/HA T (+) 2D
H. somnus &[RE L1z,

3. REEMBRE

1) REMEIFENRE

WIEEE T, RETHRERERCEE L, SEF L IXETH
W, RER 2 B EEIED S MENRE L OVPIC TR E R E (I
WEE D MR GR D I, B TP NMEIEE & HIn
DHMELTEDOAL. TOMOMBICIELIRDLAL
Mol

2) FRELGFIRE

3EFADIEI AL, SOk Ltk L T B LMBMEIE
LEBOWIM - BRI MOBBOBR TH -0, HRIZ,
SEA L TR B S (R 1-A), EF 2 TREMEE, Fis
LO%E (K 1-B), SEMIS XN, R4, 8, Eifis OO
BB (K 1-0) k& QURENERD b A, FEAR LU
DOBEICL, MMEsEDT 4 7V 7 4 FE%E, WEEE, 74
U VIR X UEREAA DR, $h, MOETEOM-FR
I, MO, NEMROBEXED MERETSREICE
Bhhic, FOMOEERTE, FEORIREED S\ I
BEFE L THR BRI,

BEEHMETIT, H. somnus FUFRIKOBUMRE & BIEH
BhMIEMICSREE S hic., L LEERYER TS
I, 7 2ETREADONL) -T2, ¥l H. somnus IR DR
Tit, BEMRKEBE L~ 7 > - CHREDON B L
NE»m stz (B 1-C, inset).

0. JH¥EFILER

1. At

1) EEPREEE

A BT, SR 4ARMHHTTR 08C OfFELEASR
Hhto, BEL4, 8, 24, 32 L U48KEMIC IR 1
39.94+04C (¥t SD) THEB L, WHERE SR 1N
(A-5) MFET- L7z, %I 37.1£03C THR L7,

Table 1. Fatal cases of cattle with Haemophilus somnus (H. somnus) infection

Case Age/Sex Clinical Duration of Therapy Pathology of
number (month) symptom clinical symptom CNSY
1 12/F® High fever 1 day Antibiotics Thromboembolic
Recumbency Infusion meningoencephalitis
Convulsion
2 12/F Dyspnea 7 hrs Antibiotics Thromboembalic
Recumbency Infusion meningoencephalitis
Convulsion
3 14/F Respiratory distress 1 day Antibiotics Thromboembolic
Metearism Infusion meningoencephalitis
Convilsion

? Female, ® Central nervous system.
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ER, BEEEOPREE, FEEED DR U8RH
BIIIEC LA 1 2RO TETEELE

2) MK - MEE{LEHEE

1. —#m - mEE{bRrRAs

RBC D4, WBC OHMTHB LM, 7L 7F=, ¥
Y ¥y, LDH, BUN, CPK, GOT, GPT iwZ &3 n b h i
Mmaote, FLWRLETIZLh -7,

. MR - REENE

£ MAEES (PLT, Fbg, PT, APTT), FDP & X U=y
Fhro v OHEBITE2, 3Rl PLT 12, 8EERLIESE
B BT LSRRI TIZ, 375468 105/ul TH 7. LivL,
HBHZEL WP ERLE.,

Fbg I3, E7E 4B R4 EML, 24, 88EKFhE
1 453+121mg/dl, 447+120meg/dl EFEL e h , BEBHESRE
LOMIIIEREMRAE LRI, LaL, BEINCIZE 2 1R
TEOW AL 2 3 ITBRRICEEEE R R L. R, B
EDEENTFRD S 5N E LB INTTLh -7z,

PT 3, 4B TIBHIRI A5 N T8RRI T 9.6 128 (3
A, T9L07R) LOSREEERE R L. HRIEBITED
e iz,

APTT %, 248/ T 2501365 v — 7 ICEFOLERENE
Dbhich, BFECZEEERRYF L. /R, BEOF
BINED LR DA, BEHTIE 1720 L EBNOEMTEYRL

(i

7z,

FDP i, 8BFRILMEER < WA R bt MEZEEHS L
D OLA8RFFETIX, 900.2ng/ml (B RT, 34.5ng/ml) & EMEHES
Bl E g R Lic. RBE, ETOMROLERH YR
TOATH 57

=¥ ¥} %> (endotoxin, Ent) 1%, B:REH 4 BRRIA S8
B bh 8T 60.24pg/ml & REMAR LA, FOBRK
A L4SKEEI T, 21.0+7.4pg/ml (BERERT, 19.6£2.Tpg/ml) &
BEEE L. HBIIEBYRE L1,

3) RERNRE

L. RERHENRE

FERBOABRNER TR, £ACERED 5 - ONEZE T,
EICHEOM/ AR A-L 2 IBRE Sh, MO m - Hil
BLORENADRI. ¥, ETEFAD A5 TR, FIRNE
HECOERBLEDOI. FRICIRELZRZADRLH 5
fo.

i . FEAMENSRE

a. HFEMEFR

EFHED S5 - MF LB ET 5 FHRBEIISEICA LA
fo. EXRFETEHID A5 WEBWTILY sMIEHETH - 72,
74 70 vIROEBEILE (A2, 3, 6) KRD LRI, FOR
BIEL, ISR ED 7 4 70 v ieh 7 (] 2-A a,
b). —J5, Mo - INEIIRTIZMmE A £ 5 FIEL (A3, 4,6) %

Fig.1. Thromboembolic meningoencephalitis of clinical
cases. A, suppurative meningoencephalitis in case 1; B,
thromboembolic encephalitis in case 2; C, thromboembolic
encephalitis in case 3; H-E stain, X150. Inset of C shows
immunohistochemical identification of H. somnus in
macrophages by using the rabbit antiserum. H-E stain,
% 300.-




v v D Haemophilus

Zte (K 2-B). FET- L7z A-5 DR RIE, BB iFhEkE 5
LLT~7r7y—URBEXOBREALLN, FHRIKE
W, EEOMEREICLEDLhr (B 2-C). =0k Mg
74 7V A VEERELUMBRERE f - Twie., FRIZ
74 7Y VORENETRDLhIBETH .

b. BETFHEMEFRR

B BRI 30 B B PRI LB IR D B B BT D &
507 4 70 VEOFTEMIIAR TIX/sh o722y, A5 ZRWT
WAND7 47 ) VIBHAYBEDEZ EATER (K3, 4). A1 25
6% T, BEOEIZD A bOOMNERNEMEOMIEED KK
e, MR o oz, = v Y T ORIt

somnus BURHE

923

R@RDLRI.

HER, LM, A vF Y aflREB I AT VFEY A
HECREERRD I, o7, HRIBCEF I LRI
mate.

2. B®

1) FRRER

B BECI2, LPS S5 Sl R ET (38.2+15C) 23
», TREE, TRAEE~EE, KEDDVITTHE, EBRHM
ZORKREICIRREAETE L, LPS i 4 BB 2, 68
R 2 T Lic., RIE 39.9402C THBL, ZZ
BEdbhich o1,

Table 2. Laboratory data of rabbits inoculated subdurally with H. somnus (A) and control

rabbits (C)

Laboratory data®

Case PLT Fbg PT APTT FDP Ent
number Hr (10%/ul) (mg/dl) (sec) (sec) (ng/ml) (pg/ml)
C 0 822 184 8.3 19.1 62 19
4 505 257 9.5 24.7 20 19
8 504 215 7.8 19.0 59 22
24 479* 347* 8.4 31.9 30 18
48 352*% 255 10.1 17.2 80 20
A-1 0 760 305 7.3 13.3 13 24
4 1432 320 9.3 17.7 42 296*
8 470 367 7.7 16.4 23* 269*
24 497 530*% 8.2 30.7 29* T4*
48 412* 285 10.8 15.3 85 16
A-2 0 750 250 7.5 18.0 19 18
4 647 285 9.7 23.7 30 408*
8 458 86 8.8 21.4 101* 301*
24 548 480* 7.8 25.9 51* 47*
48 455 360 9.4 18.9 2512 17
A-3 0 660 210 7.4 15.3 29 23
4 554 260 7.5 16.8 26 181*
8 509 360 7.7 19.6 48* 106*
24 216* 530* 8.2 22.8 64* 52*
48 397* 485 9.8 18.0 1789 23
A-4 0 834 230 8.1 18.6 11 18
4 423 205 T.4 18.4 34 110*
8 310 196 8.0 20.4 43* 88*
24 295* 240* 8.6 21.3 81* 35*
48 303* 540 7.7 14.8 59 16
A-5 771 255 8.0 16.0 26 16
8 307 205 8.7 18.2 78* 826*
A-6 0 523 260 7.4 13.2 24 20
4 NT 200 7.6 16.4 7 NT
8 448 330 8.0 15.6 156* 2025*
24 196* 485* 7.6 24.5 155* 89*
48 306* 565 10.1 20.4 56 33

9 PLT, platelet ; Fbg, fibrinogen; PT, prothrombin time; APTT, aétive partial thromboplastin
time ; FDP, fibrin/fibrinogen degradation product; Ent, endotoxin.
*P<0.05 as compared with value of 0 hr by Fisher's exact probability test.

NT, not tested.
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2) ¥ - MiEE{LEHRE

i —Rn¥% - mFEELEORE

B BB S WBC 1383525, LPS O 5 T 6 8
R 15504212 & ABUcB 2R L.

LDH i3 LPS #ERID 429+140WU 1 < 5 512WU &)
b, iz B4 Tl BSREERIC 3498WU SRR L.
BUN 24 TH A {15 18.9+£3.3mg/dl (LPS # &5 47,
23.8+3.4mg/dl) THEBT 5 B-2 D4 6 BT 40.5mg/dl &

w~ Lz,

GOT I 4 BfEl© 48~110KU (LPS # &3, 37+22KU), 6
BERT 8AKU S L HIM L. WRICEELEZR BRI,
7.

i . MEEE - REEE

K IMAEEE - S5 B LU Ent OB OWTIEE 4L, 51TF
L.

PLTx, B-1 A 6 R TE LW A R LI, B2~4 135

Table 3. Blood coagulation abnormalities in rabbits with subdural inoculation of H. somnus

Parameter Value (mean+SD) at the indicated times (hr) after inoculation of H. somnus
0 4 8 24 48

(9 (5) (6) (5) (5)
PLT (10%/ul) 752104 7641455 417+86* 350+162 375+ 68*
Fbg (mg/dl) 229+T1 254+52 257+113 453+121* 447£120*
PT (sec) 7.9£0.7 8.3%11.1 8.2+0.5 8.1+0.4 9.6+1.2
APTT (sec) 16.8k3.4 18.6+3.0 18.6+2.3 25.0£3.6 17.5+2.4
FDP (ng/ml) 34.5%23.5 41.81+25.6 T4.7+£50.7 76.0£59.7* 900.2+£1452.1*
Ent (pg/ml) 19.6+2.7 248.4+130.9* 602.4746.7* 59.5+27.0* 21.0£7.4

JPLT, platelet; Fbg, fibrinogen; PT, prothrombin time; APTT, active partial thromboplastin time; FDP,
fibrin/fibrinogen degradation product ; Ent, endotoxin.

“Number of rabbits tested.

*P<0.05 as compared with value of 0 hr by Fisher's exact probability test.

Fig.2. Light micrographs of an experimental model of
H.somnus inoculation group showing fibrin microthrombi in
glomeruli of case A-3 (A-a, b); thrombotic endoarteritis of
pulmonary artery in case A-6 (B), and meningoencephalitis
in case A-5 (C). A-a, B, C, H-E stain; A-b, PTAH stain.
% 150.




v < O Haemophilus

TR HBITEMBERD SR,
BEB R BB -T2

Fbg ¢z, LPS #4 1 B 52459mg/dl (LPS # 511,
329+133mg/dl) & AMIcHMER L, 68FHTI% 387+33mg/
dl ERAERR LSRR, Ll B2 T 6BET 177me/
dOELWEAE R LR, HRIT 1 BEc—E8koRg xRt
26 ISR CEE Liz.

PT i3, 68T 9.9+0.1% (LPS #4547, 86+£0.3%) &
L TEEEAY TTAEERERE Tildleh o7, ¥ B3 T
BEEOEmAR b, SRBREBYRDIh .

APTT 13, 6Rs[T 27.2429% (LPS #4587, 15.7+21
W) LEEEAR AR, HBIIELELRDEN T,

FDP i 1 B[S S8R L, 6B Tlx 3786.5ng/ml
(LPS #5.8, 98.1mg/ml) &3 LA R LA EEZES
ETH o7, BBIIHIC 6 BT 169ng/ml & FAHEIR L.

BRER 5. HR

Ent {3, LPS ##& 1 Bsff©, 36592.1pg/ml & BEis LA TR

Fig.3. Electron micrograph of the glomerulus in case A-4
showing swollen endothelial cells (E), platelet aggregation
(P), minute fibrin aggregates (arrows) in the glomerular
capillaries. X% 3,000.

somnus FEYYE 925

B{EAR L. 6Tk 17231.8pg/ml L EWT A L0 D
LPS #53i, 5.7+1.9pg/ml i< HREELFER L. WRIT
BB R Teh o7z,

3) HREHENRE

. REAR SR

FEFS O NBRNEBETIZ, B> - O£ F TEHFCH
Hhhte, FECEBAR B, 2 ThEErAbhr. [
BECIRFED - il T ORENALR bR, NTIMEEE O n
BHRE L EE T B-3 T/NMO/NESE, B4 TAMEEO KM
HARD BRI, HRIZEEYIDR, 0.

i . REERRRE

a. NHEMETR

bR LUEERE (F, B, B, W, PESER) Kkl 5E
TeJRZEVL, DIC LHUIMER XA LD TH o7,

7470 vIEOBRL B1, 2 KR\, FhERB, I,
I, B B4, W, B, B3, 4 TR R - TR

ot i1

Electron micrograph of the glomerulus in case A-6

Fig. 4.
showing bleb-like cytoplasmic projections (stars) of
endothelial cells (E), the presence of erthrocyte (RBC) and
minute fibrin aggregates (arrow). X 6,000.

Table 4. Laboratory data of rabbits inoculated subdurally with H. somnus and followed by intravenous
injection of lipopolysaccharide (LPS) extracted from H. somnus (B) and conrol rabbit (C)

Time after Laboratory data®
Case intravenous

number injection PLT Fbg PT APTT FDP Ent
(hr) (10°/ 1) (mg/dl) (sec) (sec) (ng/ml) (pg/ml)

C 0 670 329 8.5 14.4 324 8
1 673 148 9.4 22.3 264 3

6 682 330 8.7 19.3 155 6

B-1 0 T14 225 9.1 14.2 19 8
1 590 610* 8.3 18:2 59* 56*
<] 551 410 9.9 29.2 3857* 19312*

B-2 0 555 540 8.6 14.1 g7 0
1 485 490 8.9 14.7 312* 46*
608 363 9.8 25.1 3r16* 15151*

B-3 0 662 255 8.3 17.1 12 0
1 813 485* 5.4 21.3 285* 1797*

B-4 0 877 245 8.5 18.7 38 4
1 827 510* 8.4 29.3 155* 144470*

9PLT, platelet; Fhg, fibrinogen; PT, prothrombin time; APTT, active partial thromboplastin time;
FDP, fibrin/fibrinogen degradation product ; Ent, endotoxin.
*P<0.05 as compared with value of 0 hr by Fisher's exact probability test.
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Table 5. Blood coagulation 'abnormalities in rabbits with subdural inoculation of H. somnus
followed by intravenous injection of H. somnus-derived LPS

Parameter® Value (mean=+SD) at the indicated times (hr) after intravenous
injection of H. somnus-derived lipopolysaccharide

0 1 6
(5)¥ 4 (2
PLT (10°/ul) 670116 6791169 580-+403*
Fbg (mg/dl) 3294133 524+59* 387+33*
PT (sec) 8.6+0.3 7.8%1.6 9.9+0.1
APTT (sec) 15.7x2.1 20.9+6.2 27.242.9
FDP (ng/ml) 98.14+162.2 202.8+187.1* 3786.5+895.8*
Ent (pg/ml) 5.7x1.9 36592.1+71923.3* 17231.8+2942.4*

Y PLT, platelet ; Fbg, fibrinogen; PT, prothrombin time; APTT, active partial thromboplastin
time ; FDP, fibrin/fibrinogen degradation product ; Ent, endotoxin.

% Number of rabbits tested.

*P<0.05 as compared with value of 0 hr by Fisher’s exact probability test.

Fig.5.. Light micrographs of an experimental model of H.somnus inoculation followed by LPS-intravenous injection group
showing disseminated intravascular fibrin aggregates in glomeruli of case B-1 (A-a, b), intravascular {fibrin aggregates in small
blood vessels of lungs in case B-2 (B), and meningoencephalitis with focal hemorrhages in case B-3 (C). A-a, B, C, H-E stain;
A-a, %300, and B, C, xX150. A-b, PTAH stain; x300.




¥ v DHaemophilus
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Zbhts. HBREEYRDILh T,
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W TOREERICY 4+ 79 v/ANi%E &7 (K 6a, b). JEHRI
w74 7Y ViR BRERBICHER TR o B3 BT
LBNDT 4 TV vERMER AT
EMMENEMROTHT A BRI ERCEE
ThHb, &< B3 4ieknTiR, BALESE, KiEROM
BB DEEARECROH LT (K 7). B AR
OHMBETHABECHAIC LT, v b, EEE,
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BROBE

A B3I OB Ho FDP f#E, Ent B, #WERCRTE7 47
) VB OEELZE ISR L. ABED > LbEREHD 8 KR

Fig.6. Electron micrograph of the glomerulus in case B-1 showing fibrin aggregates (F) impacted in the capillary with smollen
endothelial cells (E) (a) and minute fibrin (arrow) in their underlying basment membrane (b). a, X86,000; b, x12,000.

Fig.7.- Electron micrograph of the glomerulus in case B-3 showing marked swelling and vacuolar degeneration .of endothelial

cells, and minute fibrin (arrow) in the lumen. X6,000.
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Bt Lz A-5 IwBLTlk, Ent 4% 826pg/ml & fadDTHEL
iiH$ FDP iIBEE A (T8ng/ml) &8 F » Tuio. ¥
fz, 20O A5 TREHENC &SRB TmeHRIzn,
HIERA I - CRATC S 2B DA TH -7, ZhiZH L
T FDP EDE W A2, A3 I BT IR BRARAZIZS RO Mm
BERE 2. ¥, LR b A eBnwTh 74 7Y v
BIIEREIRL.

BFEEE CRARGERET A L, EMOETNCH /I
747V VN AS EBRVCTEEFCED LR,

BRI R VT A BICH~EIZE L, LPS #5#% 685
FMECRETO Y+ FIIFE L. 4BMEBIRFET L B,
B-4 T2 A FEIZ BT D A5 LA FDP DfEX H 4 Ent &
BELDHTHETHY, ThIXMOBFEETEY 274y <
YRIGIC & A MigBHERETHS Z X REL T, —7,
B-1, B-2 T2 Ent D& 59 FDP 23E <, BRICEH I
7V v R KT 2 DIC DIRETHY, &&5MDv v
Ve VRIEAERERTVWBI ERRLTVE.

Table8. Major pathological findings of rabbits inoculated intradurally with H. Somnus (A) and with H. somnus inoculation followed by intravenous injection

of LPS extracted from H. somnus (B)

Major pathological findings in

Case number CNS* Lung Liver Spleen Kindney EM®

A-1 Hemorrhage Fibrin () End-Deg. (+)

A-2 Fibrin thrombi Fibrin () End-Deg. (+)

A-3 Thrombotic Fibrin thrombi Fibrin (£) End-Deg. (+)
endoarteritis :

A4 ‘Thrombotic Fibrin (&) End-Deg. (+)
endoarteritis

A-5* Meningoencephalitis  Congestion Congestion Splenitis Congestion Fibrin (—) End-Deg. (+)

A-6 Thrombotic Fibrin thrombi Fibrin (£) End-Deg. (+)
endoarteritis

B-1 Fibrin thrombi Fibrin thrombi Fibrin thrombi Splenitis Fibrin thrombi Fibrin (+4) End-Deg. (++)

Hemorrhage Thrombotic endoarteritis

B-2 Fibrin thrombi Fibrin thrombi Microabscess Splenitis Fibrin thrombi Fibrin (+) End-Deg. (++)
Thrombotic endoarteritis

B-3* Meningoencephalitis =~ Hemorrhage Congestion Microabscess Congestion Fibrin (£) End-Deg. (++)

B-4* Meningoencephalitis Hemorrhage Congestion Congestion Congestion Fibrin (—) End-Deg. (+ +)

Hemorrhage

* Central nervous system.

“ Electron microscopic findings of renal glomeruli. Fibrin (—), absence of fibrin; Fibrin (4), minute aggregates of fibrin; Fibrin (+), small aggregates of
fibrin; Fibrin (+-), large mass of fibrin; End-Deg. (+), focal cytoplasmic degeneration of endothelial cells; End-Deg. (++), extensive cytoplasmic

degeneration of endothelial cells.

*died during experiment by endotoxin shock.

Table 7. Correlation of microscopic fibrin-thrombus formation and elevation of fibrin/
fibrinogen degradation product (FDP) or endotoxin (Ent) in experimental rabbits inoculated
with H. somnus (A) and with H. somnus inoculation followed by LPS injection (B) and

control data (C) obtained prior to inoculation

Value (mean=+SD) of plasma
of rabbits examined

Fibrin thrombus formation

Case FDP® Ent® Brain Lung Liver Spleen Kidney (EM)?
number  (ng/ml) (pg/ml)

C 20.3%£6.6 19.8%6.9

A-1 85 16 (£
A-2 2512 17 + ()
A-3 1789 23 + ()
A-4 59 16 ()
A-5% 78 826 + ()
A-8 56 33 + ()
C 41.5+33.4 3+3.3

B-1 3857 19312 + + + ++ (+-+)
B-2 3716 15151 + ++ + (CD)
B-3* 285 1797 + €]
B-4* 155 144470 + )

* fibrin/fibrinogen degradation product, " endotoxin, @ Electron microscopic findings of renal

glomeruli.

Symbols : *, died during experiment ; -+, occasionally observed; + -+, extensively observed;
(=), no fibrin; (&), minute aggregates of fibrin; (+), small aggregates of fibrin; (+-),

large.mass of -fibrin.
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Abstract

In order to elucidate the pathogenesis of Haemophilus somnus infection of cattle, clinical and pathological examinations
of feedlot cows affected by H. somnus were performed, and an experimental model of rabbits induced by the bacterial inocu-
lation and further injection of the endotoxin (lipopolysaccharide, LPS) was investigated. Three clinical cases which suddenly
died in the field during unstable temperature conditions showed thromboembolic meningoencephalitis, fibrin thrombi in the
brain and vascular damage in generalized organs, suggestive of Shwartzman reaction. In the experimental model of rabbits
meningoencephalitis simulating the clinical disease occurred 1/6 in the bacterial inoculation group and 2/4 in the bacterial
inoculation plus LPS injection group. Major pathological findings in experimental rabbits consisted of meningoencephalitis,
endothelial cell damage and disseminated intravascular coagulation. Abnormalities of blood clotting and the fibrinolysis sys-
tem were prolongation of prothrombin time and active partial thromboplastin time, increase of fibrinogen and fibrin/fibrino-
gen degradation product, and elevation of endotoxin. Therefore, the pathogenesis of this particular disease in cattle can be
explained as follows; endotoxin released from the microorganism by various environmental factors induces thromboembolic
meningoencephalitis and disseminated intravascular coagulopathy which result in the sudden death of infected cattle.



