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Clinical Hematological Studies in Cattle with Hematomas in Kagoshima Prefecture (1)
—Impaired Collagen-induced Aggregation Function in Platelets—
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BEBERTOREMES 2SR 2 MEE, = h
ETOWREL HBIEHED K & 72 MBE A5 4+ 2
(MAEH) Tix, MAMED T 5 — 4 o Bt b p T
U, [IEEC KRB BEER O FEAE 230 & 7D
AT URERETOROON KB, v T
RET 4 7)) = VY, BEAHRERES B
LM/ REREY A S 5. MEFI: 7 « 7Y
=T CERFEETHD, Mok 1k sMmiE
DIEFNRIE 2 LB, M/ R A5
Me s nze. M/MBCHHREEICI, /MK ok g 88
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ﬁﬁ%ﬁu,l):a-fy:%@ﬁ:7~fy®
1 mg/mé & # (Hormon-Chemie #) % #<i# & 90.9
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LonNuF — VRS CERRAB L 72 1 mM (4.5mg
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/ml) TR G HEARE L, AR KTHRL T
#impE4.5, 9.0, 18.0 M THEF L. 3) &H
(5-hydroxytryptamine; 5-HT) © 5-HT
Creatinine sulfate (Sigma) % Tris #& M C&MH L
€28. 1mM #i & L, fHAEFICAGKCHRL THY
#=. dsE i, S-HT O#EEE10, 50, 250 «M B X
F 5-HT ® 9 uM (2 CaCl 0.83, 1.66, 2.49mM
HiB X O 5-HT @ 50 «M {fEi= CaCl: 2.00mM # %
mzzzdboxHWwE 4) YA MEF ¥ Dris
tocetin (Sigma) % A= 7P FL3EH CIEM L 15mg/ mlil &
L, i HI R AR PR AR CAVRIR L #RAELLS, 3.0mg
/¢ TR L7, 3.0mg/méiE O #I%E X, PRP (XHEML
BOLOL, M/MEIRER ZVE ) IC L TmiEE
ABEERTESICARLARLAZ O L ZHV.
5) kO YU :thrombin (Sigma) % &R K TH
i 100U/ meife & L, B AERAIRR AL

= v

CHGEEE0.11, 0.22, 0.45, 0.90U/m¢ TEM L 7.
6) 7 I % N B : arachidonic acid 99% free acid
(Sigma) % 1M NaHCO: T AR KEMR T
S0mM (ZEREL L oW R RS L, AR Tris
EEW AR L CHOEREELLL, 4.5, 9.0mM THER
L#. 7) T V¥ %71 >~ : epinephrine (Sigma)
1 mg/mé it % AEFRIE I AR AR C AL, ¥R
280, 560 xM T L 7. M/MREEERE S BB &
EHIEREE (AA-100 © Sysmex) THlE L 7.

2. MBS L EESD PRP & PPP &, Bl4<IC
Bt TEA L ENREEDKRE | EY &1k
# 4 PRP & PPP %, &Rl o/ NABRE OF
250 pl (2B b T, 100 p1+150 1l BRUBEY
150 214+ 100 z2] DREHT, BAOMNELAT3 X
10/ pl £ DX CRAEHBL, 277 iR
F£90.9 pg/mé CEEERE L WE L 72,

Table 1. Maximum aggregation rate of PRP induced by agents in the control
and the hematoma cattle.
Aggregating Concentrations Maximum aggregation rate (%)
agents of agents
reacted to PRP control cattle Hematoma cattle

Mean = SD Mean £ SD
Collagen (1) 90.9 pg/ml 91.8+ 3.8 11.6% 6.0
ADP 4.5 uM 56.2%+11.3 65.8+13.7
9.0 87.2%+ 9.4 90.8+ 9.0
18.0 91.4+ 4.0 94.0+ 7.1
5-HT 10 uM 18.2+ 1.9 18.5+ 2.9
50 23.8+ 2.2 23.0+ 4.3
250 16.2+ 1.6 14.8%+ 3.3
5-HT +CaCl: 9 «M+0.83mM 24.8% 2.9 29.0+ 4.3
9 +1.66 38.6+12.4 46.8+ 4.0
9 +2.49 46.0+ 8.7 56.0x 6.5
50 +2.00 80.0+ 5.5 71.8+ 6.6
Ristocetin 1.5mg/mi 36.8+40.4 3.5+ 2.4
3.0 43.2+44.9 6.8+ 2.6
Dil. pl 3.0 87.0+14.6 94.5% 6.1
Thrombin 0.11U0/ml 4.4+ 1.8 5.5+ 1.3
0.22 25.4%+ 3.9 26.3+ 3.5
0.45 57.6x£17.5 56.0t14.6
0.90 97.2%+ 3.6 89.5+17.1
Arachidonic acid 1.1lmM 2.8+ 1.6 3.5+ 2.1
4.5 63.41£26.8 58.3%+20.9
9.0 81.6+ 8.6 79.0£ 6.1
Epinephrine 280 uM 9.8+ 1.5 8.5+ 1.3
560 11.0x 2.9 9.8+ 2.8

Dil. pl : Plasma in PRP was diluted by half with physiological saline solution.
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3. REROM/MRKHEMEDEFECET 2188
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I & 70 1%121,600 X g T1555 B d 040 L <48 7
FIER100 w1 &, MAEED PRP 150 pl %4 L7
b DD W T MBI LI & % B 4ERE % € L
2z BUBHED 3 T — 47 2 JiB 13909 peg/ml 15 o 7z

4. Mm%k, PRP, LU PRP D5HEED Lilh
ICBEN 3 5-HT EOBRE : 5-HT oz, (a) 1
%, (b) PRP, (c) PRP % 35— 4 > & 2050 [0 18
#%121,600X g "T10%5 & L8 L T8 7 Lig o 3

Collagen 90.9 ug/ml
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Fig. 1. Aggregation patterns of PRP in

response to collagen in the hema-
toma and the control cattle.
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Fig. 2. Aggregation patterns of PRP in

response to ADP.
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5-HT 10.0 «M

0 20 min

5-HT 250.0 «uM

0 20 min

Fig. 3. Aggregation patterns of PRP in
response to 5-HT.

1) :

1) AsS—452  EEFLTII1~3T0HED lag
time D%, —HMEORVEERICAA SR, M
ETEFGuRENALN (Fig ).

2) ADP . #jEE 4.5 M T EE T,
9.0 uM TIIFRBEDRIE L 72 0] HAEESE 2R L 7227,
18.0 uM Tz — MO ANA AR 2R L 72 (Fig.
2). BEMBO/ I~y L ZIFEEF MBS THEEA
SN o7,

3) 5-HT : W #2585V EEE A SN, 5-HT

5-HT 9.0 «M adding 2.49mM CaCl,

0 20 min

5-HT 50.0 «M adding 2.00mM CaCl.

20 min

Fig. 4. Aggregation patterns of PRP in

response to 5-HT adding CaCl-.

DEE*HL CLEREDRSIEDLL D 2
(Fig. 3). CaCl % Wiz THIE & ¥ 5 & ifME DK
e & bICEENE 2AEMER L (Fig 4).
COMERNEIER A L MBS TEZ AL o 7.
4) YA MEF  RIEBEHLS, 3.0mg/ml DiHl
EC, MELEEFFOVTRIZBNTYH, [FEA
CEVE L 2B & THIMEO AT SR BUC &R &
e, WFhbdbINEVEERAORE D 7.
PRP O ML/MREEZ 2 7% W CINAE % A BB BRI
T2 ARL-ObLERERT &S &, #iR
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Ristocetin 3.0 mg/ml

(one phase aggregation)

] l I |

...........................................................

Ristocetin 3.0 mg/ml
(two phase aggregation)
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Fig. 5. Aggregation patterns of PRP

with plasma diluted by half
with saline in response to ris-
‘tocetin.

KE3.0mg/mé T —HIVE F 7213 HITE O B v A5 T 536 1
BB LN (Fig 5). ZoMRIZMIES: T b A kE
DIEM %R L 7.

5) FAZEY IG5l MmEEE L 22A5, b
UL REHEME L LI, bEhTidd s ikt
DR T 57z, 0.90U/mé T IR DB 5 —
vEIRLI COMANEIERESY L EECEIRA S
N -7 (Fig 6).
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Thrombin 0.45 U/ml

0 20 min

Thrombin 0.90 U/ml

0 20 min
Fig. 6. Aggregation patterns of PRP in
response to thrombin.

S, 4.5mM T x - MV o A0 K4 v
9.0mM T — MM £ 723 T HM ORI kRE %
ARLZC, SO IERE & MBS TR A S N
7o 72 (Fig. 7).
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2, MiE4 EEH4D PRP & PPP %, Bl&ic
HMEtTRALALZDBEROBREN : F540
PRP &IMAESH- D PPP #REL 25— 42 L Kp &
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Fig. 7. Aggregation patterns of PRP in

response to arachidonic acid (AA)

45 EBVERESBONLH, MESO PRP T
FHEFO PPP #MMATHLIHVERELPHELN Lo
7:. PRP BX UFPPP OHMARIIB VT, WHEDRE
ETHEXR 100pul & 150l (2EZTH, SEOM
2iFEEAEEE D 57 (Table 2).

3. BEROM/MREEDEDEECET K5
DfifiEE o PRP X, EHEHFDPRP 27— L &
2045 I BUIG & & 7212 @ Lo #E L CiF /- B ez
Tl &, SHOEELIR LD, MES2SEERIZL
T87: biE Tl g 13895 - 72 (Table 3).

Table 2. Collagen-induced aggregation in mixtures of
PRP and PPP from the control and the hema-

toma cattle.

Combinations of PRP and PPP Maximal aggregation

rate (%)

N-PRP H-PRP N-PPP H-PPP Mean =SD
100 pl 150 91.0%x2.9
150 100 92.4+3.4
100 150 91.4%4.7
150 100 91.2%+2.3
100 150 16.2+t4.5

150 100 14.4+3.6

100 150 11.6%+2.9

150 100 14.2+2.8

N: control cattle, H: hematoma cattle

Table 3. Collagen-induced aggregation in PRP from
cattle with hematomas mixed with the super-
natant of PRP from the control and the
hematoma cattle incubated with collagen for
20 minutes.

Mixtures of Maximal aggregation
supernatant and PRP rate (%)
Mean +SD

N-sup 100 g1+ H-PRP 150 £l 61.0%£8.7

H-sup 100 +H-PRP 150 13.4+5.8

N-sup: supernatant from the control cattle.
H-sup: supernatant from the hematoma cattle.
H-PRP: PRP from the hematoma cattle.

Table 4. Serotonin (5-HT) levels in plasma, PRP and
the supernatant of PRP incubated with col-
lagen for 20 minutes in the control and the
hematoma cattle.

Control cattle Hematoma cattle
No. 1 No.2 No.1 No.2 No.3

Plasma 22.1ng/ml  12.9 <3.0 <3.0 <3.0

PRP 1,150.0 876.5 <3.0 <3.0 <3.0

Supernatant  878.0 210.0 4.9 <3.0 <3.0

<3.0: under the detectable level of 5-HT.

4. Mm%, PRP LU PRP ORERD LiFP
&% h 3 5-HT {EO#ET | 5-HT OfHiE, IME,
PRP BXUBEZO FFEOVWTFRIZBWTE, M
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Table 5. Influence of transfusion of blood from the
control cattle to the collagen aggregation of
platelets in the hematoma cattle.

Blood Time intervals Maximal aggregation
volume after transfusion rate (%)
(¢) (Hour) Mean £+ SD
0.5 0 9.3+ 1.7
0.5 9.8+ 2.2
1 17.8+ 3.0%
2 7.5+ 1.7
4 10.8x+ 2.1
6 11.3+ 1.3
24 9.8+ 1.7
1.0 0 9.0+ 1.8
0.5 8.5+ 3.9
1 9.3+ 4.1
2 12.8%+ 7.6
4 21.5+ 6.8%
6 13.8% 4.6
24 11.8+ 2.1
2.0 0 8.3+ 1.7
0.5 11.5+ 2.1
1 23.2t 8.6
2 24.3%£10.0
4 50.0%£27.3%
6 12.84+ 1.3
24 13.3£ 2.5
0: Before transfusion %: P<0.05

BADHERERFOMBEHNTEL KDL 7
(Table 4).

5. ERSHSMMENORMOKE : &M
0.5¢ TIXMIMBALE 1 BFRI%, 1 ¢ BL02 ¢TI
4 BFRRIC, BMATE B L CRABRERICHEL
BMARBO Nz, £/, BMEORIE Iz RA
BEEFE LML 72 (Table 5).

% ="

/MU B EDBEERME CRIE S h b & g
DVERINDY, M/IMLOBEENRED & 51243,
HREEEMEOEEIC L > TREROVETAAL N
AW, MR, M/MREEREATZ M E T ORFRIC
V35— TIIKTFTL, ADP TRIFETH »
23, SEE S5 A MEF L, 5-HT, b ¥
Y, TIFF BBV THIRY & RS O&E
AL,

M4 R M/AMEA ) 2 b F L2k ) FHd L FE
PR IZKESE L 72 72 ®, Bernard-Sourier Jif & B &

von-Willebrand %' Tid 2\ 2 & AR S h /. 4
DUAMIE T A b F 212X DBV IR S v
EVbNHHY, KFETHEFEE, mMEL0on
NIEBWTHMMEAERET BB & L % Wil & psk
bGN, PRP OMMEH S %#HFMLCYRX hEF %
Kt s€2 L, MOBEIASNT. YR FeF
74707 =7 VBN EFL, mgEdo
TATN )=k s gm0, ECizr 47
) =5 DIEEHEASE DY, )R b F A
TG T B 7201213, PRP O MR 5 % &R
L7470 ) =7 BB EEHULENHL L #
2o,

ITER7Y) C@ER, FTREEBLUSPD
WTRIZBVLTHFER SN2 VA?, KEFETH M
FEd, MEBOEFES LG ICHVEREIASL S 5
7-.

S-HT TIIM/AMIS T A % 1 R&GHE %, 251
CaCle iR L I8 €5 & 2 RBELR- LT,
MmiEr L EEFOEEILZON A A 5 7. 5-HT g
L ADP IZX W EAR S h, ADPBEI I LT ™
LA F L OWBOVVLETHBY -0, 7T /M
PRP Cid Ca R MT A L IZL ViR BEES 3.
MAE4D PRP 278 L 72 & 55, 5-HT 12 & 3
f/MRA Ca IBE ERERPIEE CTH D & L hide
Wehns,

Mo EVEEE, EEFEREBCEDLNT.
0.9U/mtDBBETIZ 7 4 7 ) ¥ A5 L Tl
AWK % o 2720, ThULE B T3
IEEFEIVEDOSH D EWbhorz, a-Eksh
KEETNDHMMEME (storage pool) 75FRET S a
SPD T PO VU VEBENETLTWVARYZ &
O, MAE4 X a-SPD Cid i\ & ASFER S fure.

TI7FFBREEILO-SPD TIRIEEE LB EET
5B & 2 o 72A%, dense body H S X h B
ADP DBIZL > TRLZ A0 EEZ 507, [
B CRIERF L AHLROBESRDO LN &
6, ADP BRI & B 2 & HsHERl & L 7-.
MARDENEREIZT S+ FUBEIOER SRS b
Oy REFH 2 A (TXA:) TONEELRE R RS L
TVoH, MEFTIX7SF N BEEI RIS
L, 7T7F FBL2S TXA: BEHICEL KL
EETHALEIONS:. CORBIEEELZ LD
MAEAAT6-SPD TH 5 Z & %R+ 29,

IE#H4 L MAES D PRP & PPP % B4 IcflAadsb
TTRELADDIZIS— U2 REEEDE, M
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ARG EIZIFE SO PRP & IMAELE D PPP OMlAG
beTidh<, MELD PRP & E#H4ED PPP O#
AEbETIRIE»r 7. ZOFRLS, MEFOM
/AR RER T 13 PRP (RS 5 L HERI S e,

MmiE4 PRP X, EHFDPRP 227k
205 BIRUE S 2RISR LML TRAEFEEMR
e x, MOWEELRRILL ZOERSS, T
T — 4 BRI X B I/ME Y S OB AT MRS T3
TG ThWIOERENTTV LIS N, MEFAHS
-SPD TH A LATRENS. S 6T, PRP B
X U PRP mEEH#O LFEFICEE NS 5-HT A
MEATEL M, o722 &, M/ARD dense
body (&IN5 5-HT B2O@EA &/RL, §-SPD O
%ﬁﬁ%ﬁi L'Cl/‘f_’z‘g'll),

MBS IEEE» S L, ORERM /N
Woas—4r ek r gLz ls, 1HHR
5 ABEOBICEERIE L, TMmOEOHEME
R RKBERLHEMLAZ 2L, EEF O/
WA - HBYREsRLLLOLEZORL.
COFEE, BRRCIEOHRBEICBICHTEL L
Hbhsb,

AKFFEOHERE DS, invitro DRETIFT—F >~
BERMMETLTWAAT7IF FUyERE bR EY
BENSEETHAH I L, MES D PRP v &L
TIEENHB L, T —F Y EEICKBI/ME
WMEOAREERBEENS L, S5 MBS XU
MR O 5-HT EAE L (w2 &2 5, ME4
Bl REREICE L, 6-SPD ThhHLER
SNt MEOEEICIE, BIAFEMTHD I EH
XX (WA

= ¥

EENELZOESBES L MBEFICBNT, 2
5—4 >, ADP, 0 b =~ (5-HT), Y X bt F
>, bov¥y, 7TIF B, TEXTYUEE
EERYE L LT invitro TRIE & & THL/MMRESE
BEPHELL-EZA, EEFEBRLTaS—T
BERBIETLTWY, hoBEYE TREES
LBREICER o, DT T = LEEL
A MABREOARRARE S N, 2 HIZMESL X
I /MR D 5-HT EAFE L IR enh, I
BE4- 13 6-SPD & HEH 2 vz, MAEO GBI I
HENTHDH I EDED LN,
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Summary

In cattle afflicted with large and persistent hematomas, impaired platelet aggregating function in re-
sponse to collagen in vitro was detected. On the other hand normal responses were seen to ADP, seroto-
nin (5-HT), ristocetin, thrombin, arachidonic acid and epinephrine. These phenomena suggested the im-
paired release function of platelets induced by collagen in the cattle with hematomas. 5-HT levels in
plasma and platelets were remarkably low in the cattle with hematomas, which also indicated the func-
tion of platelets to be impaired as well as the cattle with hematomas to be of & -storage pool disease (¢
-SPD). Blood transfusion was assumed to be effective for treating the hematoma.




