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EFEAMTE AV BEH 72D ICEBILFEMBER T - RO TEORB OB #
%?60

BEMHEXUH®

L & & 3

PR m % 107 fB/kg SEATHME Lo % 2~3 WD A A A & 4 VT4 5 flo &R M
C2OWT, N e OFRMBANOHFARES LOBRKNMEOHMBRYBEE L, 7160
PR BREEBEDOD DAL A2 4 VHERF R L, XORSKOFHRLHE IS,
HETH 10 Hie/ Ml v e R % 2x10° f/kg HE L, BRIVGOHBROEBLEE L
2o ZOPITIRE LN E n FERHNH 0% T, hoRRIMED HBRIAR 45% O
SO D B R I % SR B BRI D T RB £ MBI 28 3 X OYRRALF RO BB I 63 L -,
2 MR H =&

1) HREOSEENS

SPID RN A2 A VEET 4T3, %S5 AMBT60 AR, Fhhi 224 vlERET
m3Hﬁ@f%ﬁﬁ%iﬁ%@&7Bﬁﬁ?%ﬁﬁﬁ%bto¢ﬁfﬂ®§$$0ﬁi
REBIRIOBHE S 2 FREEE (2 —LHE, pH 64 OBMEBESRE) % M\
RIFRFHEER (%) KD, F /€ m &4 FRimER 200 %1 h OER/IME S H #
MR EEE L, BRNDMEOHBIRE L1,

2) APHEMBCLIBERESS

PR e RS DOBEBIRI OB F 5 v REELR (£ # 7 — LBEE, pH54~7.0 DR
REWER) B LOKBMED OFE (Table 1) 1© X B4 R/IMED AT b OIS
KEMR X A FREEK (2 2 7 — AL EE, pHb5.4~6.4 OBRIEE W) oW T S
HBEL T T,

3) NEEFEMSCIIBRES

PRC r RPFEOEBIRM 7 b O L DBEME X ATA VI TARRE D, HA=-05
ACHN, B R Lo b MEEME (FAXE DL vy x) 1o X %L,
1) EEVRMFEMSCLIBRES

KEBEMBFEDLEE: (Table 1) THBE LIcBK/ MR Tokunaga 52 O FECE ST, 1%
TNE—=AT AT e FE (0.1 mol BEEERK, pH74) T4C CIBEESZL, 0.1mol
m@ﬁ@ﬁ@H1@fl@%@bt&?tbv%ﬂf%m,&i@ﬁ?tbvﬁ¢nﬁ
FHEIREDLI20E A~ 77 A LRBRARL IS, DNTCHEFTLEEYREL,
H 1z HHS-2 R BA#% THBEC L VRS L,
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Table 1. A separation method of rod-bodies

i Anticoagulated whole blood
]

{ 2000r.p. m. for 10 min
i Discard the leucocytes layer.

| Erythrocytes ‘

Hemyoltic treatment by mixing of 10 ml of erythrocytes and
20 m] of water for 10 min

‘ |
l Added with 5ml of 45% NaCl.
| 1000 r. p. m. for 10 min

—_—
| Supernatant |

J |
2500 r. p. m. for 25 min

‘ Sediment

2500 r. p. m. for 25 min

{ |
! Sediment ‘r

| Rod-bodies |

5 ZBNETEMHICIIBEER

NNE e m RGO BBIR ML 7L O W KB MEOERE (Table 1) THEBR ML 5% 7
AR —=AT AT e FEE (0.1 mol HifbiZEw, pH74) T1BEEE LALBIZ A AT YA
i (0.1 mol HEeIEHEHK, pH74) T2 H0HBEEL, 72t vRIITHAKE=R* Vi
& (Epon 812) CE#E, EEDH ZIFH LEEY 7 v L% E T EREL, HIZJEN
TRHERE FEBESEC I VBB L,

6) HBILPHBEESE

N m B O BRI 7 D W K Mk O E L (Table 1) THIER/MEDBKE
AEED, ThABROVWTRvFY v (~x 7 e & vDfiKH), Feulgen-Rossenbeck
i (Deitch B#:;, DNA o#H), »F1 7Y v r = v%ff (Unna-Pappenheim %fh,
RNA o#tH) & RNA-ase H{LikE (Brachet 7 A +, RNA O#H), PAS Hueai: (S8
Bogl), ~r) vFiEk o), 74— v v I3 (BERESEREOKT),
e ) - REFE BERBMEORE), 71 72 1k BEFRORE) XU 7Y VY 4 &
(HEoBE) AWK L, LTofii<wr ) —REaFEE BREREHEORE) CEbhh3b
M7 7 vigbTe 7Y FY 4 & (HEOKRHE) TEbh222=—-1RCIHHERED
A&tz (Table 3),
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H B B &

L 2R/ HRE

PRIC R, KA REA VEEFH 5 GIORRS RO BEE&RE 10~15 H, FiHH 13
BcHBbhl, FO®RFERIEBE L bTEhLitT, TOPHETEERF S HL
55 LR EEY R LOBRRRY Ui, BERERIKCFEYH322% Th - - He {Hil,
BEHCIIET LY 23~28% ORIx R Lic, #RIMEITEERE 10~15 B, Fi%
13 EnbAE Y r OB LA E e FERORNCE bR, HERIEEE L
LICHINE BT 2 O HEITEEE S 50 HeBR@mO LR Lich, £oRIBLD
Hix & h, BIERTHEIIFEY358% Th -7 (Fig.1 & Table 2),

60 Inoculation
~ \
Appearance rate 10 { M
of Rod-bodies (%) +
20 +/
=
0 G—o—o-—-o"'"_./
é
Parasitic rate 4 /{ ________ { ..... L
of T.sergenti (%) e
' 2 (,,
0 o--—-o----.—--—""""—-’—
35
30
Ht valve (%)
25
20
1 L A |
Course(day) 0 20 70 30

Fig. 1. Findings of the group inoculated artifically with T. sergenti.

Wik L 2 &2 4 VRS TR, N e X EE&E 6 BRI RKMAmRPcRHbh, £
DERBARIIEBE & SMEHET, #£27 AR CEL, ZOERPPHIDBAD
hichd, WEREE 42 BIRED 33% K LcEED L 1.8~186% oz H &Kk L1
IR 24% TH - 1= Ht MBI 2R Licb O ORMMEKSE 24 H ¥ TlliiE 2%
MR ME L, H42 RICREM 9%) 2RLC), ToRIMMOEAE & -7,
BUR/MEIZ RS E 6 b/ B e e o B L AR/ E e HFERMRACHEDLR,
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Table 2. Findings of the group inoculated artificially
with T. sergenti

Course (day)

0 5 10 15 20 25 30 35 40 45 50 55 60

— 1 0 o0 0 20 40 30 65 180 185 335 60.5 530 75

‘ 2 0 0 10 10 40 90 60 245 195 470 71.0 325 320

Appearance | 3 0 0 20 30 60 85 210 315 745 70.0 59.0 44.0

rate of Rod-— 4 0 0 1.0 65 4.0 100 205 155 265 380 17.0 315
bodies (%)

5 0 0 1.0 20 40 20 180 95 280 57.0 430 400 64.0

—mean 0 0 04 16 43 48 9.8 187 226 477 565 40.3 358

— 1 0 0 03 09 02 03 11 06 14 28 40 02

2 0 0 01 02 10 15 13 06 32 36 60 48 50

Parasitic ‘ 3 0 0 01 02 13 34 20 51 56 35 50 70

rate of T. —| 4 0 o0 01 01 04 07 09 26 62 11 06 13
sergenti (%)

5 0 0 01 02 08 07 12 14 20 40 57 64 72

—mean 0 0 0.04 0.18 042 0.82 1.38 1.20 2.70 4.16 3.82 4.16 4.14

— 1 28 26 23 28 24 21 24 27 27 28 25 26 31
. 2 29 25 22 25 23 18 19 24 22 22 19 21 22
| 3 26 21 23 21 22 21 23 29 27 25 25 30 28
Ht value ]
(%) —* 4 38 31 27 26 26 29 29 30 28 27 26 28 27
i
5

40 37 32 30 29 26 27 27 26 29 26 27 28

‘—mean 322 280 254 260 248 23.0 244 274 260 262 24.2 264 27.2

T ORMMOMEE L & b, WIREE 21 BRSO 64% 1K LI LCHE 45 B b
& HK L (Fig. 2),

2. AFPEMEICLOIBRE

Bk MEiz, pH 6.6 A EOBEK Y AV ic¥ 2 FREEA T, FMEKERBCRE
ENBLHHINIRARETH %, L2 L pH 64 LT CRARMBROMBE X h L0
Bletkil e Ihi, T7bbpHOEBTEE S CHBEILM L, pHS4 §itk TR
LHLNTH -, LOMIBERI LIZBIRT, KSR 1 EoRRE &b 1ES
BINDLORRE L -1h, BEOCFRELDICIBALAD LD D -1, BT
Boh, I~BHEOFRELIC2EALNE DDA IEUEDL DL H B
h, FRBERNMEOLYPFMERACHET S Lidieh o1,

FERLR 7o LEEME 7 £ 0 BRI K & I 0 /N © v AR MER A TORR/MED H B
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Splenectomy
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60,
..
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Fig. 2. Findings of a splenectomied and inoculated cow.

Table 3. Histochemical findings of 7. sergetni and Rod-bodies

Before hemolysis After hemolysis

Method of stain — — — S M
T. sergenti Rod-bodies 7T. sergenti Rod-bodies

Benzidine stain — * — +
Feulgen-Rossenbeck stain + — + -
RNA-ase digestion test + - + -
PAS stain - — - —

Berlin-blue stain - -

Alcian blue stain — — — _

Mallory stain — reddish — reddish
Weigert’s fibrin stain — - - -
Acid-fucsin stain - reddish — reddish
Metanil yellow stain — * — yellowish
Methylgreen-pyronin stain + - + -

* Undifferentiated with the cytopalsm of erythrocytes.

R (FH81%) 1k, ARl v=REEEDNS PR v FE K I BRCTOMBR (F
¥14%) v dEh ot

AKEMETHELIEER T, BRMUIBLW75 Y vEBBIRT-Twik, ¥k
EWEHEE LT, BEOKBE & L ERPTR L,
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Noe: Dark ones are rod-bodies and open ones are 7. sergeni

Fig. 3. Morphological findings of erythrocytes containing rod-bodies
by phase-contrast microscopy

3. UHEEMSMCLIBE

BRMEZE, ATESEIALRT, BOEYENL, BREAYEL, EHhDTHHRAL
RThote, —F, M, 2E0RHL S THE TS 2 hRMEERZD bR,
L LEEREYET5Z Eitih - (Fig. 3),

BRIMEDOTAL, PR, BRIVWLIBREEL, KEIL1ARVEKRTH- L (BE
1~2),
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B, RMRATT 5y v BREBETR-TEkh, Mleeix, 7x—--">d5
Wt 7 o v vEEA R LK, LA LHAEOHEBII TR LhERERT, TWieTFEHELD S
BFRe{@dbhihrois,

4. EEVEBFHEUMICLIBE

BRI, BRAVCULEBREZEL, EACIBETHIRVEEZELTEY, TOokE
X1303~09 um X 1~1.2 um “TH » 12, FBERIMEELFER E DDA b 2 RTHESIE
BExhkhoic (BEHDI),

5. FANBEFEMBMCLIBRE

Bk, FRmEBRp oY e CERERT S LR TRE LT\ e, EEE
DB, B, RELRAED 2 VEEFAET thid h FEREEREDLAT,
S —KEFEEORVHEN LI - Tt (FH4),

6. HBLEHRE

BRMEE, ~errn e vBEEThHD, TRBV /v vEA =L BB ER TS
7z, L7 L DNA, RNA, &¥E¥, &%, MUK LEE, BERME RERSIVHEER
EDRBETIIBHETH - 12,

—J%, ez, DNA & RNA ORERBERRL, ool ch-
o (Table 3),

% E

/e w FAFRMRACHEBE T 5BRNMOREBEHAL TS, MMeeik
ATREG X, BRYPpE > 2o MBLEK, KFEME, CHERS JOCETEESEE BV
RFRe D AR LFENBRE R T - 1o, TORE, BRMIIFECMIEr L L e
FRMERPICBD D tch’, BRMEBIMCRORACHR TS LR LT, %
TeBkMEE, N rBEROMROLTCHBTADO TR, TOoHBERIEROE
BB h—Eo#EBY R L, ThbbRRIMEL, BEER S RE 10~15
A2GHE LI UDFEHH 50 BickEfEzarmLic, UL, BlE6lCr, Bkt
30 B ¥ TR © e OFERE T LGRMRACED D hicc b hdbbd, Zokig
RAMEDZHBREICHE L, 2D EnbRIRHOBRRNMEDHBEIZ/ N € r
BATHZLIWELNTH 5,

MBI, BRMEIERDVGCULEREZEL, ¥F2vyRETIE, NE#EELRST
*x BT LEREALETHLOOLEEORCHETH S LRTRISh, FE,
HBRIEFEHRETE, EEEEBLTETEEOASCH WA THHZ EHRPILIC
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Ehic, TibbBR/IMEREr RROEUEHNEY LXELLRILL,

RMFATERNMEE DB e r L13, VAL EREY R L TE LT, ¥
T HEEEBEGEC X HBE TR, WEXThLThBEED T 77 vHREB X7 £ —
AREBER TR TR IVAERHESBENIBE IR -, Tihb bR/
e OEEHE TILIWC EBRBER IR,

ABRAOBRETIE, BRIMEAREORBL LI LEVWRERAETRT 200 BE S
Rl EBERRNMERMEEROBCHETH B EBbh 5,

B LERBE T, BRI DNA 8 IO RNA ##7-3, S #% BEREK
SRR, BREE, BERKICERORABRBELZ R L, LELXYF o vRET
/R VEBHORIEERRL, B7 7Y vE x5 = - ARIIIKROKRE FAFORERKY
KL, 2hbDz EnbBRIMMEI~E 70 € vRELORRY TH D Z LHHEIH
5, —7%, M riZDNA & RNA BBE TN v 7o v REEREYR LI EALERR
ME, PR EIRBSTHETH D EXEBRLFRNCHHT LI,

BEozZ &Lt BRMOIPECrFECI Y ~ESr E VAL ADIERY 50T
EELAREH LY, BREVILEBREZE LD LHESI NS,

WE, BERFEFRMBACET 2ERNMCELOHEORRE L IMIKRDD L, 4T
WBHEEE LA — A5 Y 70 Theileria @ veil W28 7o 5 g7 7 Y % D Haema-
toxenus veliferus ® veil, #i¥ Tt Haematoxenus spararatus @ veil?® 30 7 7 9 37
Ny 7m0 35 T IRA 2 5% O Haematoxenus @ veil'™ 172030 2347, ¥ f, Y
7y F 5 ThHED Paranaplasma caudata O teil? 191919 235 %5, FEREERKBLM D
EFD~EZ eV CELLDORIAERABEDRBERRIRTVER, Mk LOMFED
BN CHRIORANC~E 7 » € VORROBBRT L EBHREIR TV,

Uilenberg® 134-> Haematoxenus veliferus %R 1L, ZOEREROFETHHRMIKT
TRRRAME EJEU O vell BT AZ L EBEL TS, TO vell RFMERAD BT
FIMER L D RREH LEROFUFAFNHDOVB LI LTHbAh, RAMD S ixEMoOR
FHEE LTS, =0 veil i Vorstenbosh 53 & X IBR/IMEE R X vFo v
Rty nl, MHZERGEERE IR TYBIETL, BT - RELLCLIO X HHER
L2t otcd LT3, X5z Vorstenbosh® 513, Zh#* 8 T B M 8 CH & LR
BELZDT, BRILIEABMEN SR TwH I 2RO T3, BSEIOERRK
MMEOBRE TIHEREEERRD TV AL, 20 veil OBE LIRS T2,

—7%, WHEFMw H veliferus LRA—E AR TOARERRBRFRT 7 ) 2 MER X
B HVEDT 7Y H3y 70 —ZBWTADLR TS (Uilenberg®, Young® b),
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Irvin 5943, v v e 7 4B ABDOA v 712 H veliferus L D veil #FED
Haematoxenus %% H LT\5, %7 Uilenberg 5™ 13, H. veliferus L3878 Y veil
ME h L CH B3 % Haematoxenus separatus % 2 v =7 O FITBWT, ¥
Young B3, & = vOMiF¥ KB VWTRR LTS, Uilenberg B IIEEDZA LY
TEER T, H veliferus O veil Li3Rico BB, »HoRBEZEERTHRTS
veil 3%, Morzaria ¥ % X 0% Uilenberg 5* 1%, #—A+ 7Y TOEDERL VYT
ETEEDFR L AED veil ZHBRT 2T L wBDT,

Paranaplasma caudata i3, teil & XiTh AEEE M Paranaplasma it % L CHE
FTH® L ERELRT WS, ThbbIhil=a—2F L v 7 v —TREIA, KERE
FRESRAYRE LTk D, F7 Espana 5 IfAAEBRME Y AV EIAR IR TEZHE
A LT\ 5, Simpson™ (%, 0 teil #BEMHCKI L, L THIVICAIMEDDS
EASREORHEANERL D itoTWBI LR TE Y, SHRAED I, 0 teil 1K
wooEhTihY, Paranaplasma WAEDHSY TRIgE L, TO teil HiAF 7 ¢
544 79 vORER X D Paranaplasma b MT 52 X BREL T2, ERBEL
7z paranaplasma B\ T FREOFTENEEIR TS, Kreier 5 1%, Z® Para-
naplasma @ teil {3, M AN BHEETE & LT\Ww5bhi—7F, Haematoxenus @ veil i
R T » T\ oW | e ds Tayama® i X I/ € » O R/ME ferritin
TR R LIcE LT,

Vorstenbosh® ¢ I % & Haematoxenus O veil (¥, REAEOPHEYHEKRMIRDO~E 7' =
C R T XRERIL L b0, HEEREIhie~® 7 e €yl Shic kil
LD, BHCEEREDHTRARAEY 5T CERE LI~/ r EVOTREELD D
ELTwa,

Grootenhuis 5% i3, = ® veil DHBIIBEEHEMNDHH L L, Carson BV X P.
caudata O teil W B LABOZ EN VLB ELTWD, ThbbIhLOMED AL
R EEMOER ML b #ESHhD, £ tO~E S/ r Y CERLDTRR, MLV
DL OERTL~E/r € vOKBOHRTHZ EABEDY ShTkh, Kl
RO~E/ e vORROBHMC I - THIhbD X I nERMOMBRT L Z EARHES
nb,

PED X5, /e ofR/MEL Haematoxenus ® veil 3 XU D Theileria ©
veil &£ IWBEMCELORBANED LTV 2, USRS, LOERBRF B IUF
BrEER—ELELLBRS,
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# &

PR A\TREIRICALAZA VEETFHES Gl b OICIBME AL 2 24 VHERE 1
PAOEFIRIME AT, D e FEFKMRACHET 5 BR/ MRSV, E8ictE >
HBERORE, XFEME, AHEERIOETEMSEY AV EYHBE b Ok
{LERRFE T oo, TORBEBET S LROWML TH 5,

1. AIRZEEFHCTIZ, BRDGIEERTFHEI3A (F10~150) whflve t
R HBE LIy, Ml e EHUOHERY & 1,

2. WREERFATE, BRMIINBECe LEFLEHBEL2 R LEOBE LS A
M E e 10% BEFE LTV HDL20bb L LTHERE Ltk -1,

3. BRDMERKRMRATLST LERG LEBEO/NE ¢ e b3 L, ¥ CRINEKA
B T3 Lidiah oo,

4. BRAMER, 22 —rBEE, pH54 O F 4 FREE CR D B Ol —ic i
BIni,

5 BRIEIEBEREVCIEREZEL, ZOXZ Z1203~09um x1~2.1pm Th - o,

6. fLHZEBBB (BAXY¥, DLV v X) R X5BRIMOBE T, B—riEEaS
ElL, ELDTHERLRTH T,

7. FIMEATERDMEZ DR e LXEBRL T 5 Y vEREBIR T o T,

8. FAMETHMBEC IZ2BE T BETHROBELETIRRDELE LTEDS
hic,

9. FBMETFEMEFC X 5BE T, ERESEI2{BDOhT, 26N —HETF
BEOBVHEIDIL-> T,

10. BRNMEEN v s o v REBHT, 7 7Y vEx 2= - L ETUARKETH - T2,
L7 L DNA, RNA 5 OSBRI CORBTIIEETH - 12,

2 £ X ®
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Summary

In the erythrocytes of 5 calves artificially infected with T. sergenti, the rod-bodies
began to appear on the 13 th day on average after inoculation and showed similar rates
of change of appearance to those of T sergenti.

They were seen together with one to several T. sergenti in each of the containing
erythrocytes. Rod-bodies alone were never seen in the cells. They were rod-like in shape
and 0.3~0.9 ym in size. In the cells, they were doing Brownian movement independently
of T. sergenti.

Under the scanning electron-microscope, they appeared rod-like with shallow lateral
stripes, and under the transmission electron-microscope, they appeared as uniform electron-
dense objects without membraneous structure.

Histochemically, the rod-bodies stained positive with benzidine, acid-funchsin and
metanil yellow stains and negative for DNA, RNA and polysaccharide.

From the results obtained, it was concluded that the rod-bodies were degenerative
hemoglobin in the erythrocytes.
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Explanation of plate

Plate

1. Phase-contrast microscopy of red cells containing T. sergenti (white ones) and rod-
bodies (dark one) Xx1.500

2. Rod-bodies by phase-contrast microscopy after hemolysis X1,500
3. Rod-bodies after hemolysis by scanning electron-microscopy X 30,000

4. A rod-body (R) and T. sergenti (T) by transmission electron-microscopy X 30,000
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