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1. BEE SUICRRER

No.1 {Tab.1): ZEBIEFERISBELDFDH SN,
BEREE20H, 35H & X US0H Hicid O ErnE(100E]
281 E) B3, 2003 20035 H HiCid FRBEE (606
SEE) M S, AIRMROBME, #ERE#%10
HELhEBRTOEB % THED bhi RFTRT
i, ERRISAELDIBEBETIRYBEY S —F ¥
BB DOBITH 212 ‘

No.2 (Tab. 2): R#us, BEEHE S BEB LU 15H
HitEoh, 5 BEE LUF50 A HicidiEriE, 158
B i 3R REAEs b hi, THRISEOZE LA
5, BEEIVBE LV BEE TR ONI, RERRT
i, EEEI0AB LAY ISAEETYR Y S -4 VE
wmliLiick ¥ -,

Table 1. Clinical and urinary findings of sheep No. 1

Findings

Days postinoculation

0 10 20 30 40 50 60 70 80
;%Pyrexia* - - - + 1 4+ - -+ = - =
¥ Tachycardia - - - - # + B - H e - - - - -
.g Tachypnea - - - — 4 VI
ﬁAnemia - - o+ o+ i L M
.% Urobilinogen - — — + + - e - = = = = = =
E Hemoglobin - - - - - — = = — = — — — — — — =
£ Bilirubin = - - - — - = - - = — = — = = = = =
E:E) Protein - — — — — — — — — — — — — — — — -
*

+:39.5-40°C +: >40°C
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Table 2, Clinical and urinary findings of sheep No. 2

Findings Days postinoculation

0 10 20 30 40 50 60 70 80
.EDPyrexja* - H + H -+ o+ 4+ - -+ - - - - L
“ Tachycardia -~ + — + + + + + — + H + + + - =
o)
.ETachypnea -+ — H + + 4 - - # - - -
SAnemia —- — 4+ 4+ 4+ o+ o+ + 4+ e o o = = =
)
& Urobilinogen — — + + — — — — — — = — — — — - -
g=
& Hemoglobin - - — - — - — — -~ — - - - - - — _
& Bilirubin @ - - - - — — — — — — — — — - — — _
o
o Protein = 0—- - — — — — — — — & - — —"—- — - _
]
* +:39,5-40°C +-:>40°C

Table 3. Clinical and urinary findings of sheep No. 3
D i lati
Findings ays postinoculation

0 10 20 30 40 50 60 70 a0
% Pyrexia* R L T T
¥ Tachycardia - H + H H H H + + + - — ~ - - - -
o
E Tachypnea - - =+ HdHHH - - == - - - - - -
5Anemia - - B HH s e - - - - - e
[4/]
.%D Urobilinogen - — + H+ H# H H# + - - - - - — - — -
g
& Hemoglobin — — — + + + + + — — — — — — — — -
£ Bilirubin - - - - - - - - - - - - - - -
=
& Protein — - -+ 4+ - -+ - - - - - - - - -
]
*

+:39.5-40°C -#:>40°C

No. 3 (Tab. 3); E#HEEE L BHIZEY» 5h,
5 HB &0 35sHE T TOETHE EPFREEASL B
foo B, HRHK20HELDIBEE T, THIED
EESHEIMYSA b, TORIRICRREMC~e /o
v, veel) - ryELlUBAOHEMNED bR

2. MEL L UBHEERERR

No.1 (Fig. 1): Ht &, Hb &, FRIMERE TR
HEEERLVEELT, BEHIESRE (Ht 1%,
Hbh 8 6.8g/dl, FRIMERE 538 7)), BI%308 Bk
T OB Y, 2O%RME LA, E. ovis 2SI
£ il L4 80 H BB\ T bEFRE~ DR 54

LI o fr, FIRMERE G, B %R L 2%
B2 BH%RIC 1 ~2#0HBEELIITIEE » 7o,
MOV BRI 25 1° BTtk Th ~ fods, HEEHHL
T, BMEARIH30.% Bl Eic#mli. ThicHl
MCHC i3 ERIEHBEH SNEh DT, &
HIT, KERMEERMEENSEET LTV .

BT, EE%208 8 X v Emlas S EE L
T, WEHHETEEMSER L. £/, M/E L 38
HERI0BEXL0EREL, 008EREHE (0.15) &
0, TOBROEHEPIE & A BEIREBNTH
FIEMERL TV,

_3_
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Days pi.0 10 20 30 40 50 60 70 80

% 10 :\S 30 . .-.“‘ .
B 840 204 2=
= E -
= 6- " 10 - —e [t
g 2109 ~-+Hb
;& 2 8 ‘\—‘/M
£ — —
X
I gt
g 518 o
333 40] 3 40 - r*tvﬂv,_.__-‘v,-w
= 30 % 30
= 3 — MCV
2 0 «-= MCHC
Total nucleated 20 ] \J'/V\A__\
cells(x10%/41) 101
O J

Parasitemia

SUNE 3 £33 2 U o
-~% : Ratio of infected erythrocytes
- 10%, +:1-30%,  :31-60%, ¥:61-100%
Fig. 1. Hematological finding and
myelogram of sheep No. 1

No. 2 (Fig. 2): Htfli, Hb &b LUFRIMBKED,
HEE® 11 BE X0 30 HRhS THEL b3, &b
ORI HENBET, TORIFBENERLI,
E. ovis OFEEMOHEES 1 EEE S EECHETE
TLTREBEE D, Bigid, E. ovis BLDIKHE-T
B ERE A, BERMEREIE EERIER ST T
FLINTHERE L, MCV, MCHC IKIZERFAE{LIR
B oS- 0T, REOFME, FHEESRE
BilgEEmRL T,

BT, EER150 8L 0 S HEZA THEHE
fagoiEmne M/E hoibisfEn ohi.

No. 3 (Fig. 3) : E. ovis ©IMhHBHSEEILS -
FERRI0EE &0 Huf, Hb B X CFRIESI
R AR L, 208 Bicid, Hifl 4%, FRIIERER
4187, 2208k Hb B 5.1g/dl tREHRABE LT
DOEEEAR Lo, FOBEEFEERELED,
E. ovis @®IIFPTOME & 3T L CHEEECERL
7ro FFRIBRELE, BEHR ISHEIIBICER L.
EER LD MOV ERicimL, MCHC il %

Days pi. 0 10 20 30 40 50 60 70 80

— ~ 30. .
S 107g 3 - -
‘35 81 = 204 hat -] _._’ -
Tyl —
= ~-~Hb
= 10,
$ £ ’*\‘*\*x*yfwf’”/)
— X
o 6
B4

MCHC(%) Reticulocytes |
o
—

40] a 4 “‘A‘v""'"" v'p--.--
5 — MCV
= 20 -~ MCHC

Total nucleated

cells (X 104/ 1)

0
M/E ratio 1] w
0

_a3bRresttier - -
~~% : Ratio of infected erythrocytes ‘
- 10%, +:1-30%, ¥ :31-60%, f:@61-100%
Fig. 2. Hematological finding and
myelogram of sheep No. 2

T Lictd, AFTOHEMI, ABREEEREENE
RLTW .

BHTIE, EEEBHACERNREOS &
M/E EDETHEH NI,

3. E. ovis DR

No. 1: FWYMsEMERIc BT 3 E. ovis DHFLEDH
E% Fig. 4 KR LT E. ovis DHBRIEEEISH
B (F4h#:2%) Jo@EHoh2088F TEEL,
2N BHICHFEROBICEBELT, UBIBEEET
BOEERLAR L, ZOMAIcE, miFcaigd
KL EHADHONA. HEEEKOEHBLY 8HEET
Oz 3 E. ovis DRIMRFRMSE TOHER
BE20%BTH 7. E. ovis DEETIVTHD L,
MBEEICIRLTMETH HBEIOHREETH, SRE
20%, BFEE L QIHRERE27.0%, HKRMNE,
v SREI. 5% Th - 708, BEEKRGHBITE, Y
v RE & R AN IR (TR IR B H
TG EEROOERBFICETHD LAY, 458
Bicit o0 % & FERMNL, RIREMRIE TOIHER

Parasitemia
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Days p.i. 0 10 20 30 4.0 5.O 69 79 SP

3_ 10 ;E A ol ) -2
L I
= o= Y - Ht
m o » -]
B g R - =2 Hb
= 10 A
e o>
[==] -
2 g0
2 5 61
3 g 4
g 5] ~ 4
[ ._.j-.\'—.-o—._._._..._.
S 407~ 407 oot ———
& 304 > 30
b= LE) — MCV
20 J -+ MCHC
Total nucleated 207
cells(x104/41) 107
OA
M/E ratio L s
0
Parasitemia

+BEEE R R = -

-~#%: Ratio of infected erythrocytes
-10%, + :1-30%, } :31-60%, } :@61-100%
Fig. 3. Hematological finding and
myelogram of sheep No. 3

SIRIFAITLTER L. TOHRSERICT, BREH
WHHELYEBHBICHT TERSL SN, THH
Bic MR E D < THE LIz, ZOHMEO E. ovis
DERET I, BEH# 68 H B OFHmEHC ) » 7R R Hs
16% LU 7208, 2 DBIZHEOEETIHRITHE >
THERBESEEEL 51,

Fig. 5 3 EHROFMIRICELE L2 E. ovis DE
EERLASOT, HFEOHRIFHMLD 2 HEE
WERERISHBIKAD O, FERRT.5%TH-1
s, EE%IGHBIE2.5% &L, 18HHIC100%
St o te TORITARMEFRRICHEEAD, &
AR ANEE OB T AT LS TRI0ZE VWA
FAR LI, ERFEERD FRICEORMROERS
BAOFERSHEML, EE#H0BHICL32.5 %1
#L7. E. ovis OEETIR, £EBELTY v
R SHEL, K& ERICEERD LRIFICE
RICHE T 2EM AT L T, FRIMERD &0 dfEo
THA ISR & ERRIC %R 75 2 Bicils S iz,

No. 2: Fig. 6 &, RlMick 1} % E. ovis DiE
AL DT, %S 0Bichifko HE (FER:
12.5%) pi@Ey ohic, FEFRIEERIZHBILES
fE (95%) %m LcpsLlgid#nm LT, 35 HBICRE
T (1% Lio. %,@&H%EEKE%HD (25%) L

Days pi. 0 10 20 30 50 6[0 7[0 _810
1 1 1 L 1
100 7
o
<
£ 907
3 m
B
Q4
~~ 1005 periphery
SN
o % center
B2 501 V74
@ =
v B vhole
< @ 04
100 1 1 chain
o TEE rin
53 ¢
= 501 rod or
£ 3 coccoid
i
== B comma
0..

Fig. 4. E. ovis on erythrocytes in peripheral blood of sheep No. 1
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Days pi. 0 10 20 30 40 50 60 70 80
L 1 L 1 1 1 1 1 1
100 7
S
B >~ 504
Qo
"E m
=
0 -
—~ 100+ | [ periph
periphery
R
- § . m center
2 5
o = B whole
<3 4.
100 4 — chain
S ring
©a gy rod or
E 3 coccoid
.
SRS I comma
0 -

Days pi. 0 10 20 30 40 50 60 70 80
L 1 1 1 1 1 1 1 ]
100 7
S
T 501
‘8‘ &)
E o
04
,\; 1007 [ periphery
(=)
= ‘“:d 50 - P73 center
g5
g= B whole
< © 04
__ 00 [ chain
ol
- x ring
2, 50 P74 rod or
&5 coccoid
S
R al Bl comma

Fig. 6. E. ovis on erythrocytes in peripheral blood of sheep No. 2

o, BERE 62 B BICIEEE L1, FFAETAL TR B BT & ) v SIRBIOEMAES o hio

HERABTOFERSERRI2BALD20BEBIC Fig.7 38Hliick 3 E. ovis DEET, Rl
M THNBTH -1z, BETHHEEERS HEOFHLE LERE, %S AERRIOHE (F£E10%) &
ROAMIEC ) v SREA25% A 00, 4B EDH P, HiE% 108 BICEERORSE (95%) 2L
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Days. pi. 0 10 20 30 40 50 60 'TP SE)
L 1 1 1 1 1 1
100 7
2
&
20 50 4
Em
E
04
< 10019 [] periphery
&
3]
B ;é) 50 4 P73 center
w oo
o
ot %) Bl vhole
< & gt
- 100} [ chain
Q -
- ring
Eé cl FZA rod of or
£ coccoid
=
= 0 Bl comma

Fig. 7. E. ouvis on erythrocytes in bone marrow of sheep No. 2

Days pi. 0 10 20 30 40 50 60 70 80
1 ' 1 A l 1 i Jd
100 q
o
o) S
g
83 501
E
0 -
~ 1007 (] periphery
Q!
) P74 center
N O i
2 £ 50
s g
2 < Bl whole
< & 0
1007 [ chain
(a] .
= i, B ring
=3 50 F7] rod or
5 Cf coccoid
[
& Il comma

0~
Fig. 8. E. ovis on erythrocytes in peripheral blood of sheep No. 3

foo TORIIHR L, #EEE®RL0HE Ic—# R HEDHBIAE D - o

(BPEF27.5%) £HcDAHT, 60HHITIIARMKK No. 3: Fig. 8 i, Kk 5 E. ovis D&k
D%k Ui, FHESMTIE, RkEREWTOEHE ERLAcbOT, HEEERIHEI OB (FHEE: b
FHSTEPLITATL, FICRME ) v /MR8 %) LT, I0HRIiCR0%Ic LRL, PRI %% L
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Days pi. 0 10 20 30 40 50 60 70 80
100 1

$ 504
T~
i
Ex 04

o~ 1001 1 periphery

NN

[/
= § 50 4 V7 center
2 &
o % B whole
<R® ol
1904 [ chain

;\; q ring
B, 504 rod or
g2 coccoid
= 9
= R 04 Bl comma

Fig. 9. E. ovis on erythrocytes in bone marrow of sheep No. 3

[B] SRS EAE 5, D% 40 H BE#» SE
L, BEREHR56 0 Bici3RmEkE DBk Lz, AR
T, FROREGSIRTOFERSL, 2FEFRLI
fFLTHNL, #E%RISHE LY 0 EEE TEHROH
HAEW L. E. ovis DIEETIZ, ) v 7 kE8,
BEROEHLEEE10~35HEB3 TIC30~32.5
FOHIRER LI

Fig.9 dEHikicE % E ovis DHRT, #iE
®1BBELOHE (F4HEF:7.5%) L, 5HEHKD
2 TI0HBIKI100%IKEL, 0HEFTEVH
R, oo i, S HED Hh
foo THEHIF, TOBRBRL, REHEEERSHEK
Mok Lo FAMMTH, FRIMMBRERMAROEFER)
ARG & I AT L CHERE L 7cds, drifod HENi3 KA
Mk 3 AMSECEEZIZEE L 0T, LIkbE
WM <10~30 %8 SV FEEIE I, E. ovis
DOFERETE, ) v 7R ERE%R S HEICI32.5% &
EEER LT

4, EEBHEFR

E. ovis (2BREICREFE0.3~0.6um, AR THE
£0.1~0.22m, V¥ 7HRE (Fig. 10) TERE0.2~
0.4pum 2R Ltz. Fh, REO—IHHZEN L ME
W 6286 Hht (Fig. 11)e B EAEOHREGIT

8

LT&Stchs, HhTdBRy i L7 mik b3
Wit (Fig. 12). SEEHOMRMEREERE,
BAST BEHH Y, ROKOMBIC E. ovis BlH
LEZONAER0.06xm O/NREED L (Fig.
13),

5. BREHEFER

FREFEICE TS E. ovis ORI, K, V¥
7R, BEUOARERL, FRMEREIGEELTH 55,
MRS IR L Ty B RESS LM
(Fig. 14), %7z, W R4 RdoREHLRARIMN
BRicZs Hhic (Fig.15). E. ovis OREEE, B
ORAEEGL, ARCETEEDOSV ) FY — a8
OERPTICHE L Tz d, —MICETHEOEN:
fAR A & O RE LD b (Fig. 16). $HAED
HEEmPRROHFENE o mELHES N, Th
SO HEEMIC i, BEEEOECERC e, R
AETHENAAEFEEOSVHNOMEAZED LN
7z (Fig. 17, Fig. 18),

E. ovis ORMIKER TOFEHNTIE, SRS
AN L THET B 0K (Fig. 19) ©, FRIMEKEICE
ELCTwA50 (Fig. 17, Fig. 18), ®fkO—HhsakR
MmEREEICfE LTV 38 (Fig. 16), ZOfifRMmeskm
L hEHRT 50 (Fig. 200 % ghost cell iTd E.
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ovis difk (Fig. 21) #@Hdh, THSHESLIC
B AROEREICE, BMRL T34 (Fig. 18)
HEW SR,

-4 =
E. ovis ODATLREE v COBKRERTIR, BRAR

%mj&ﬁ%ptgﬁ%m. 20,21, 25) . ﬁ[mfl, 7. 18, 17, 20, 21, 25) .

mﬁiﬁm. 20, 21, 25) . ﬁﬁ?. 20} . ,D@ﬁﬁw. 25) ;}3;
CIFREE 028 2o WE A PREI N TS, SO0
HERPICIE E. ovis DBFIOM T CO BB 40°CRL
rosaheflicach, 26 (No. 1, 2) TEBE
OEHRENIORESTD Sh-0T, R# E
ovis OEERTORBICHELBHELSECSD L
&tz

ARGy ITk, fffRHlcHRET 3T
i Nertz?0' i3 5 ~ 7 Bf, Litrejonns M i3 3~7
B, Foceie 673 7 HAOBAMZE T L L L,
2 Focaie &7 REEMAKOEER ich~, HER
PO OERBEATCIEREESENEHLE T 2. &
BEORETH, BRI CREEREmELEE L~
No.1 M 15HETH - oD L, HEERBNigEDE
Efl (No.2, 3) TiZZ2hFh i BE LU 3 BOER
B, Foceie 57 SEBEF—F LR RMNE LN
LT Lid, BERRNETIHEREHO E. ovis S35
Wizhic, BB LA v SERATOMBESESHT
Dickt L, B BE T &) bhi SERRME T
BEHOBERIGE OMELS - T, hEOEMICl
BHRBMEET A b0 LEZ o3, LSBT,
BRI RERBRO B cvis OEERTORE 258
ICREg B & e HEHla h oA, IO TikhiE
T 2HAEMONEL HETE SIRBNEET S
&EZ ohi,

Fogaie 57 i, AL EERRMIKOEE
FloAc €M, BEEEOEEEREZDLLELTH
A%, SEOHEHTIEERMD E. ovis BEE I
#ig M EMoRE>Zh i fh s, EBIMED
E. ovis OFLERLBMABEHOTM L OB
W EEZ LGN,

Yy ¥OrI) 2oy —AETOHEM, B ovis @
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MEPIEM A AT 2 MmERME & MEFER %DM

QT 21.23.25 L ix i FEHETH D, & CICFERMm
D & — 7 B ICEMEEB L O FETH -1,

&El RS CRbEk D 3 5 B I3 B Mmoo R ER
T, HHELAIWDOSED 2H (No. 2, 3 T, &
s R MEED ©— 7 HigKEH ohi- oL,
1# (No. 1) TREF&RMEDE - 7HICS Shiz
LETHB, T7HE No. 1 TREHMTOEMED
WIS - T, E. ovis OBEENSRIMEREFESEAS 100
FHICE LT, BHORBFRMER-PAEBFMERMES
2Zi, FOFRAMM~OMRIMEREEAET LEM
PHEERMEOE — 7 BHCEIT L bD LEAL LN,

SHEOEEEBRD L ST E. ovis BFRMIMITFEITL

BHTHELD LT TR—GELVHEBELELTEY,
DHEThH E. ovis DEETOMRBETRA L AN MOEM
AL EDBFRICOWTRHSBROHEKRS ZRFFELE
Hh b,

E. ovis DFRE & KR & IBEHE T &7 20020
FRHNT 5. SERIDFRICET HRFANITE,
HEROBEIEEIC ) v b KRR BEO RS
(B EPBBED LN, & I AT RS, FRMm
EERITLTHEOREFLELEAY GhiBHPTO
E. ovis ZHFEMBOBELWHHZTY ) v SRR
BEETH » L APRMEMIC L ~BEH TOREMEE
HED 1B S, BT 5L E. ovis REM OB
FieRMEMPZ BT 5 bo LRl i,

B (No.3) T, FEIEREAlich~<THd
RO — 7 HlBERBEEEL, oL OROFRIMR
FEESBTORERSEh - - OEMD & D

Tdh o tohi, TOBEFEIERED E. ovis iHTd 24EE

DBARE RO NPT AEEERET S 575
TharHILEZ NI,

BN E. ovis 3AUR, BRkB8EUY v 7R
ORiET, BEORAEEEL, REIKERY FY -
LD AR SRS LIS 1828 L5 )
mRAEE O, T, EEERTI, E. ovis 34
S BRAORMBREOMRSE S LREOBRELEL
LhABNHE LN, TOk S TNFRMIREDHEE T,
Jan 513 0 Haernobartonella felis D& ERIT
HTORMREERETSH Y, 0k MBI {LATRIMER
OIERBRMORR L ECHEREET LD LEELL
iz,

T -BABEMBR TR, E. ovis #5%RHWY 24

.__.g_

s

CTEB TR S EE S ES S E. ovis BEERIE ~
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L THRIMRBUCSAE LT v 3 F0 R0 —H R meR
BuzidEF L THETAHE S dachnfd, THho
OFBOHERIL E. ovis DRBRHAOBENIC LS HD
LEEA N, 2 SEOMATR, BESTRMERBROAT
£ A IR LT 5819 L hiio RO dRi
BE~AOHIAZETI B 3862000, E. ovis D
WIS~ OB &R X i, LiTTrjonNs '
kDY B BEEASRMRIE RS 2 AL T
AifnAHE ¢ LHEL, Tuurston®® [FHR{KIC X 35K
MERAEORNAEMARREY 5 &AL SEb
FRINERAS b DR AR S & 5 REP ghost cell
R L e duEEs S8 b, F o RO RTERBIC
BT, ROBA~DEALTRESLIY, Zhb
oW TRSES GIRELVWRABBBEEEZ SN,

5 A X #
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Summary

Clinical, hematological, and electron micro-
scopical studies were carried out using a sple-

nectomized sheep and two intact ones inocu-
lated with Eperythrozoon ovis (E. ovis). Clin-
ical signs of sheep after inoculation of E. ovis
were pyrexia, anemia of visible mucous
membrane, tachycardia, tachypnea and he-
moglobinuria. Especially, pyrexia was found
during rapid incrase of E. ovis in peripheral
blood.

tion with heavily parasitized blood was shorter

Incubation period following inocula-

than when using slightly parasitized blood.
However, there were no difference in symptoms
between them. Erythroeyte count, hematocrit,
hemoglobin concentration decreased in inoc-
ulation, and the degree of parasitemia reached
maximum level at the climax of anemia. Bone
marrow seemed to the main organ for mul-
tiplication of E. ovis in the blood after inocu-
lation, and the degree of parasitemia reached
maximum level at the ¢climax of anemia. Bone
marrow seemed to the main organ for mul-
tiplication of E. ouvis, as the parasite had mul-
tiplied there before it did in the peripheral
blood. Splenectomised sheep showed marked
parasitemia with longer duration than non-
splenectomised one. As for the electoron
microscopic findings, parasitism of E. ovis
seemed to have influence on mechanical

damage for membrane of erythrocytes.

Res. Bull. Obihiro Univ., 14 (1985): 195~209.
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Explanation of Plates
Plate 1

Fig. 10~Fig. 13 show the scanning electron microscopic findings.

Fig. 10
Fig. 11
Fig. 12
Fig. 13

The ring shiaped E. ovis on the discocyte. (x14,000)

The conical E. ovis on the stomatocyte. (x 14,000)

E. ovis connected to erythrocyte with bridge-like structure. (% 14,000

Arrow shows a detached hollow of E. ovis on the concave of a stomatocyte. (¥ 28,000)
Plate 2

Fig 14— Fig. 21 show the transmission electron microscopic findings.

Fig. 14

Fig. 15
Fig. 16

Fig. 17

Fig. 18
Fig. 19
Fig. 20
Fig. 21

E. ovis of a chain-like form on erythrocyte and free form from eryirocyte are seen.
(% 4,300)
Arrow shows bipolar shaped E. owis. (X 17,000)
E. ovis has a single limiting membrane, ribosomelike granular materials with high
electron density and a part of low electron density., And one end of E. ovis is attached
to the erythrocyte. {x 87,000} )
E. ovis showing budding figure with sfalk. (48,000}

Plate 3

E. ovig with the suck shaped bud indented the membrane of erythrocyte. (x 30,000)
E. ovis attached to the erythrocyte by thread-like structure. {x9,000)

E. ovis projecting from the erythroeyte. (x43,000)

E. ovis attached to the “ghost cell”. (x22,000)

— 12 —
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Plate 1
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Plate
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Plate 3
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