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Effects of Location, Season and Sex on the Blood Properties in the Tokara Horse
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Table 1. Number of Tokara horses used for blood
analysis

Location Year Month Season Male Female
Iriki live- 1982 January Winter 4 5
stock Farm 1982 April  Spring 4 6
1982  June Summer 4 6
Pooled 12 17
Mt. Kaimon 1982 January Winter 10 6
Natural 1982 April  Spring 9 11
Park 1982  June Summer 7 7
Pooled 26 24

Table 2. List of items for blood analysis

Item Abbrevation Unit

Number of Red Blood Cell RBC X 10*/mm
Number of White Blood Cell WBC X10*/mm
Hematocrit Value Ht %
Hemoglobin Content Hb g/dl
Alubumin-Globulin ratio A/G

Serum Total Protein S-TP g/dl
Total Bilirubin T-bil g/dl
Glucose Content Glu mg/dl
Total Cholesterol Content T-Chol  mg/dl
Transaminase Activity GOT Karmen
Transaminase Activity GPT Karmen
Alkaline Phosphatase Activity ALP B/L
Calcium Content Ca mg/dl
Phosphorus Content P mg/dl
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Table 3. The mean and standard deviation of each item by season and sex in Tokara horses at Iriki Livestock
- Farm e o
Winter Spring Summer
Item Unit Male Female Male Female Male : Female
n=4 n=>5 n=4 n==6 n=4 n=~6
BW Kg 278 +40° 266 +102 238+41° 2604222 2831442 263+19°
RBC X 10%/mm 1489 +4132 1456 +261%  1310+328%  1460+366°  1212+474*  1334£619°
WBC X 10%/mm 1.1040.17% 0.97+0.18> 1.48+0.60° 1.55+0.41* 0.67%0. 14> 0.72+0.12°
Ht % 37 0+3.2%  34.6+2.8°  36.7+£3.2°> 36.7+4.3* 35.3+2.8%  42.2+4.4°
Hb g/dl 13.9+2.4*  13.8+1.19* 13.2+2.1° 13.4+1.2°  12.0+2.1° 14.243.9°
S-TP  g/dl 7.5+0.44%%  7.140.4%°  7.0%0.3% 6.9+0.3° 7.3+0.4%¢  7.7£0.4%
A/G 0.7740.06% 0.79+0.11%* 0.89+0.07* 0.84£0.11*  0.7940. 053 0.71+0.10°
T. Chol mg/dl 70.9+4.6°  74.446.9%  76.4+3.5®  78.1+10.4%® 97.6+38.5° 88.1+8.3%
T. Bil  mg/dl 0.3940.22° 0.54+0.24% 0.4140.08> 0.53£0.07% 0.54+0.06% 0.69%0.21°
Glu mg/dl 93.748.3%°  85.8410.1%> 80.7+27.1% 70.8+8.9°  40.7+14.5° 45.3+13.4°
GOT Karmen 133+12b° 1724222 114 +12° 142+11° 132+6. 1b° 137+8. 4
GPT Karmen 3.7+1.7% 4.5+1.9 5.14+1.9 4.6+2.6 3.1+0.5? 5.5+1.5%
ALP BL 0.0340.09% 0.04+0.01° 0.03£0.01°® 0.02+0.00° 0.04%0.01*  0.04%0. 012
Ca mg/dl 13.1+1.0° 12.641.1°  11.440.6% 11.7+0.5%¢ 11.7+£1.2%° 10.9%1.1°
P mg/dl 2.940.8° 3.5+0. 74 4.740.4% 4.2+0. 45 5.840.8° 5.0+0.6%°

a, b, ¢, d: Values in row with the same superscript are not significantly different (

5% level ).
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Table 4. The means and stundard deviation of each item by season and sex in Tokara horses at Mt. Kaimon
Natural Park
Winter Spring Summer
Item Unit Male Female Male Female Male Female
n=10 n==6 n=9 n=11 n="7 n=7
BW Kg 194 +312 187 +362 180302 1724302 171+162 186 +322
RBC X 10*/mm 1446+218*  1507+191°  1420+340°  1424+333° 153342832  1548+457°
WBC X10%/mm 0.86+0.19*  0.76+0.11° 0.84+0.17° 0.7640.12* 0.51+0.14> 0.46+0. 28°
Ht % 33.3%4.6™  31.3+6.75° 39.243.4°  37.6+4.79" 36.9+3.2% 39 543 g°
Hb g/dl 1.442.1*  11.6+1.6°  12.3+2.1®  11.242.3°  14.3+1.1°  15.3+1, 23
S-TP  g/dl 8.0%0. 62 8.3+0.32 8.1+0.3% 8.1£0. 420 7.3%0.2° 7.610. 3%
A/G 0.85%0.10°  0.80+0.11°® 0.7140.09> 0.67+0.14> 0.79+0.112> 0.7240, 112
T. Chol mg/dl 73.6+9.9°  70.5£7.6*  93.0+46.9*° 87.7+24.1° 80.2+20.7* 97.9+30. 6
T/Bil  mg/dl 0.6940.17°®  0.60+0.07° 0.95+0.36° 0.95+0.34° 0.72+0.16% 0.76+0,23%
Glu mg/dl 66.6+8.8°  72.8+13.7° 55.1+18.9%® 71.3440.0*° 27.1+23.4° 32.8+18.0b
GOT Karmen 153.0£31.2% 133.5+40.3% 132.6+15.8" 142.0+23.2%> 158 4+11.2%" 165.2+10. 4°
GPT Karmen 3.7+1.3P 3.341.3° 2.5+1.2b 2.942.7° 7.742.0° 8.6+2.62
ALP BL 0.03%£0.01*  0.07£0.11*°  0.04+0.01* 0.04+0.01* 0.0340.01* 0.04+0. 01
Ca mg/dl 10.54£0.6°  10.1£0.5°  10.6+1.0°  10.5+1.5°  12.7+41.2*°  12.2+1.32
P mg/dl 4.740.92 4.7+1.12 3.8+0. 42 3.9+1.0° 4.3+0.5% 4.1£0.42
a, b, c: Values in row with the same superscript are not significantly different ( 5 % level ).
Table 5. Analysis of variance for 15 items concerning blood analysis in Tokara horses
Factor D.F. Item
BW RBC WBC Ht Hb
Location 1 144207* 140872 2.549%* 3,310 17.84*
Season within Location (A) 4 588 70715 1.109**  97.475** 26.83**
Sex within Location (B) 2 1275 23698 0. 045 3.522 2.23
Interaction of A and B within Location 4 323 14892 0.010 28.254 4.03
Factor D.F. Item
S—-TP  A/G T.Chol T.Bil Glu
Location 1 9.07**  0.032 185.67  1.324* 2822.8*
Season within Location (A) 4 1.29% 0.061* 1289.25  0.248* 6004.0* *
Sex within Location (B) 2 0.18 0.034 117. 00 0.073 557.2
Interaction of A and B within Location 4 0.27 0. 000 4324. 60 0. 006 219.6
Factor D.F. Item
GOT GPT ALP Ca P
Location 1 938 0.010 0. 0008 11.77**  0.084
Season within Location (A) 4 1959**  66.83* 0. 0005 12.92**  6.201**
Sex within Location (B) 2 1896** 3.41 0. 0008 0.85 0.079
Interaction of A and B within Location 4 941 3.22 0.0012 0.52 0.363
**  P<0.01
* P<0.05

/G, GOT, GPT, Ca B LU P W EIZ £,
FHOPHROBONLE H—EL THE N,
KRBT, M TEO MBS E% S »
WL, TRICRITYFE, EHs LO0MOMESH
HMIZULIN, 583, ChoORIFE/EE FHFED
RECHMEM S OBEZBA S T L, MERSE%E b
hITBORBEREHEDIES L CERTALENH
59,

MRTHI LI WBC 0iEh5EBICBWT, #KX
REVR OIS, ThooXE®% L, HEtoH
ARERFHORERE L &, FMBBEOS ST
AT, MEMOBEBEOE PO LEFBELTLALDER
bhsd,

WRC @ E»100HBICER DO 520 £ 2B A R
HNBH, TnHDH 5, WBC & Glu I3 EHAIZE
WEE RSB A H 0, Ht, Hb B &£ T-Bil B E
MicEwEEs Ry Ear&shns. —4, S-TP, A



196 WHE— - AIESE - F0 &

-3 ¥

AEFFIE, BERBAFBYIH RS ARLES &
CBMILBRAAARICAREINTVS A TKIIOV
7, WOEB IO AMERS ZHEL, £n50H
EHEICRITS, FE, OB LOHOBHROFEIC
SVWTHWETE 1. ZORBORBIRIRDOEED
ThHb.

1. 985OSR, WBC, Hb, S-TP, T-Bil,
Glu BLU CalzBWT, SEMEESRLoNT.

2. EfioO L MA0IE, WBC, Ht, Hb, T-SP,
A/G, T-Bil, Glu, GOT, GPT, Ca B&LU P &£
BOWTRONT.

3. 2hHdH 5, WBC & Glu &HIcE <, Ht,
Hb 34+ 0 T-Bil 3EHICESVE2RTEANRS N
7z.

4. MEZEIL GOT ICOAITHLN, BIZTHELT
S - 12,

X 1y

1) \&ARD - KEEN - BARER | FIRS O MARRER

& ERBH, 20,8185 (1979)

2) ®EED - FARIER: b IROMBKRERME B
KEBEMTRE, No.34, 147—151 (1984)

3) MHAESE - LREFE  ANEXRBORIE, 1. b2 5
BIconT. HERE, 26,231—236 (1955)

4 ) Hayashida, S. and Yamauchi, C.: Studies on the
Tokara Pony. Mem. Fac. Agr. Kagoshima Univ., 2. 7
—15 (1956)

5) HMEAEE- - LAET: +» IBOMIUENBE B
7o 7EORBIZBOT. BRBYATEE, N5, 75—
84 (1956)

6) BE H-IBESE-EE R MAEESEARE
XELICHT 5 BEFHDR, 1. BREEREORE
FHK. AEAM, 36,233—242 (1965)

7) Nozawa, K., Shotake, . and Ohkura, Y.: Blood pro-
tein variations within and between the east Asian and
European horse populations. Z. Tierzichg. Ziuchtgsbiol.
93, 60—74 (1976)

8) /ML -1 B ATHSE - REEBE NS T
EMikOEAESHRSICONT. BARENTRE, N.29,
107—112 (1979)

9) MLIESE - 4B - PIEE— - RESAK . T
BOMEMES L OERREE. BRRYHES, N.29,
99—106 (1979)

10) KIS BHES - ASE - B0 B b IE
BT AR, 1 b I EBORRBIEMDS & OCEEC
SWVT. AR, No.35, 8995 (1985)

Summary

The blood of Tokara horses was analyzed both in order to decide the standard values of 14
blood properties, and to clarify the effects of location, season and sex on their blood properties.
Blood samples were collected from two populations at different locations namely Iriki Livestock
Farm and Mt. Kaimon Natural Park during January to June in 1982. The results were summarized
as follows.

Basing on the result of analysis of variances, the differences between 2 locations were shown
in the number of white blood cells, hemoglobin content, serum total protein, total bilirubin
values, glucose values and calcium values.

The seasonal variances showed statistically significant differences in following items, namely
the number of white blood cells, hematocrit values, serum total protein, A/G ratios, bilirubin
values, glucose values, transaminase activity, calcium values and inorganic phosphorus values.

It was in winter that the number of white blood cell and glucose values showed high values;
while it was in summer that the hematocrit, hemoglobin content and total bilirubin showed high
values.

Variance between sexes was statistically significant in only transaminase( GOT ) activity,
and the activity of males was higher than that of females.



