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STUDIES ON THE DIAGNOSIS OF THEILERIOSIS IN CATTLE
— ON THE RETICULOCYTES —
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Azabu Universily, 1-17-T1, Fuchinobe, Sagamihara City, Kanagawa Prefecture, 229 Japan

(Received for publication : June 15, 1983]

SUMMARY

In recent years, the Japanese livestock raising of cattle has developed
remarkably into the collective breeding of a large number of cattle. Breeding
a large number of grazing cattle has become so popular that many new grazing
pastures and meadows have been developed on a large scale. However, as the
number of grazing cattle has increased, occurrence of diseases and death of the
cattle has increased very rapidly. Therefore, the farmers have considered it
very important to establish a new technology of grazing cattle on a large scale.

Among the diseases that affected the grazing cattle, Theileriosis (small-sized
piroplasma) of dairy cattle caused the largest number of casualties. Immediate
measures had to be taken to meet this situation. In addition to this, it was
realized that Theileriosis was caused by the infection of a blood-borne protozoon
which was very common in Japan and was potentially very hazardous to the
housing cattle too.

The pathogenic agent of small-sized piroplasmosis of Japan used to be
thought as Theileria mutans (or Gonderia mutans), but it is identified by T.
Ishihara in 1972 as Theileria sergenti which was very virulent. The life cycle of
the protozoon in cattle and mites had not yet been elucidated, and there was no
definitive prevention and treatment.

Cows are readily infected with Theileriosis if they come in contact with
piroplasma-bearing vectors, Haemophysalis longicornis. When the piroplasmas
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appear in the peripheral red blood cells, severe hemolytic anemia dominates the
clinical picture of the cattle, which become fatally depressed and emaciated, or
they cause miscarriages or developmental disturbances. The severity of the
symptoms of the disease depends on the individual resistance to the disease and
individual breeding conditions. Some are emaciated fatally in a short while
after the onset of the symptoms, and others do not manifest significant
symptoms even though they are severely infected. It is not easy to estimate the
gravity of the disease only by its appearance.

The authors investigated the appearance and disappearance of the
reticulocytes in the peripheral blood of the cattle as an indicator of the gravity
and serverity of Theileriosts and obtained the following conclusions.

1. The examination of 848 cattle, including 612 dairy cattle and 236
Japanese cattle from eight days to 10 years of age, revealed that 109 cattle (95
dairy cattle and 14 Japanese cattle) out of all the Theileriosis affected cattle had
reticulocytes in the peripheral blood, although no reticulocytes were found out of
non-infected cattle.

It agrees with the established finding that no reticulocytes are found in the
peripheral blood of healthy cattle. We confirmed the appearance of reficulocytes
in the peripheral blood of the cattle which were anemic due to Theileriosis.

Most of the reticulocyte-positive cattle were severely anemic. Especially in
the case of dairy cattle, clinical symptoms were grave and they showed the
specific gravity of the blood (GB) of 1.041+0.003 and the hematocrit (Ht) of 21.
8+4.2 %.

2. Eight hundred and forty eight investigated cattle are classified
according to the presence of Theileriosis and the reficulocytes into the following
3 groups: Theileriosis-positive and reticulocyte-positive group which consisted
of 95 dairy cattle and 14 Japanese cattle; Theileriosis-positive and reticulocyte-
negative group which consisted of 380 dairy cattle and 154 Japanese cattle;
Theileriosis-negative and reticulocyte-negative group which consisted of 137
dairy cattle and 68 Japanese cattle.

The symptom of anemia varied from grave to mild in the same order.
There were statistically significant differences in the specific gravity of the
blood (GB) and hematocrit (Ht) among the three groups.

3. In the case of Theileriosis, protozoan infection does not necessarily
coincide with the development of the symptoms that would await further
elucidation of the various factors affecting it.

The host reaction after the infection of the protozoon, is manifested
predominantly in the accelerated production of the erythrocytes. Therefore, we
considered it worth examining the appearance and disappearance of
reticulocytes as an indicator for diagnosing the gravity of this disease.

4, We administered protozocidal agents to the reficulocyte-positive cattle
and observed their clinical course.

At the time of re-examination 68 % of them became reticulocyte negative
and improved the specific gravity of the blood (GB) and hematocrit (Ht)
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dramatically. The rest of the cattle which remained reticulocyte positive also
improved their clinical symptoms. In contrast to this, among the reficulocyte-
positive cattle which were not treated, 67 % of them remained reficulocyte
positive and their anemia was aggravated, and the clinical symptoms became so
grave that they needed immediate treatment.

There were statistically significant (p<0.01) diffrences in both the ratio of
turning back to reticulocyte negative between treated and non-treated cattle, and
the ratio of remaining to be reticulocyte positive between treated and non-treated
cattle.

So it was considered effective to treat Theileriosis by administering
protozocidal agents using the appearance of reficulocytes as an indicator. It was
considered that medicine was not necessary for the reficulocyle-negative cattle
did not need the medicine and observation of their clinical course was sufficient
for them.

All the cattle grazing in any pasture could be infected with Theileriosis
sooner or later, and various degrees of casualties would result. However, since
the gravity of the disease depends on the individual resistance to the disease and
the individual breeding conditions, it is not easy to estimate it readily only by its
appearance. Therefore, it is very useful in improving the hygiene of grazing
cattle to use the appearance of reficulocytes in the peripheral blood as an
indicator for determining the cattle that needed immediate treatment out of the
cattle affected with Theileriosis.
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Table 1 Investigation of disease and death in grazing cattle

Year 1966 1967 1970
Pastures 1,018%! 40%2 1,620%!
Grazing cattle [ 83,234 5614 187,782
Diseased 6,691(7.9%) 576(12.6%) ZN707.0%)
Death i 762(0.9%) 63(1.1%) 2,450(1.3%)
Piroplasmaosis*3
Affected 2,852(42.6%)*4 229(39.7%) 16,476(51.3%)
Death i 174(22.8%) 13(20.6%) 490(20.0%)
References 14, 34, 35, 18, 36,

#1 All the pasiures in Jopan which were more than 10 hao in area and more than 30 grazing cattle in 1966 and

1970.
%2 Sampling pasture in Japan.

*3

In 1966, it was the number of cattle afflicted with “piroplasmosis syndrome” (ref. 14, P.14).

In 1967 and 1970, it was the number of cattle with Theileriosis.

%4 Percentage of Theileriosis in disease and death.
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Table 2 Outline of the surveyed farms and grazing cattle
Farm Place Area Cattle(Total) Other
. Pasture 23ha Dairy 40(217)  Municipal
Ube-shi
' ¥ Y i=shi Mbadow . A e 13( 32) 1959 d
am: chi=shi apa ca! ne
S Pref. Other  10ha paResy cams i
. Pasture 10ha Diary 20( 26) Town management
Kusunoki-cho
2 K Meadow 5ha
“ Japanese cattle 8( 38) 1965 opened
Other Bha
Shuho-che Pasture 153ha Dairy 163(233)  Prefectural
31 o Other 147 ha Japanese cattle 92( 92) 1967 opened
Mito-cho Prefectural
= Dairy 105(105)
4 IH “ 1969 opened
5 Mine—shi Pasture 30ha Dairy 31( 31) Prefectural
" Other 20ha lapanese cattle 74( 74) 1906 opened
Dairy 359(612)
Total of cattle Japanese caltle 187(236)
546(848)

Table 3 Numbers of the investigated cattle classified according to their monthly age

Age in Daily Japanese Total Age in Daily Japanese Total
month cattle month cattle
= | 10 10 22 17 2 19
2 40 40 23 8 2 10
3 24 1 25 24 17 2 19
4 19 19 Sub total 128 11 139
5 19 19
25 8 1 9
6 5 10 15
26 6 3 9
Sub total 117 11 15
27 7 1 B
7 15 9 24 28 7 5 12
8 19 5 24 29 3 1 4
9 24 9 33 30 1 1
10 34 21 55 Sub total 32 11 43
11 31 33 64
31 1 1
12 42 34 76
32 1 2 3
Sud total 165 111 276
33 1 1 2
13 25 19 44 34
14 29 17 46 35 1 4 5
15 27 10 37 36 3
16 29 5 34 Sub total 4 10 14
4
7 == 6 - <37 4 20 24
18 24 5 29
Total 612 236 B4B
Sub tatal 162 62 224
19 31 3 34 Average 13.6+7.4
20 32 32 Age in month  15.9+8.9
21 23 2 25

13
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table 4 Investigation period
Dairy
Pasture Investigation period Cattle Total
1 ¥ 1967 /Apr. ~ '68/Mar. 23 132
2 K ” ~ '67/Auvg. 2 8
T 4 1968/Apr. ~ '68/Jul. 17 66
4 K 1968 /Feb. 10 10
5 K 1968/ Mar. 8 8
& 1968/ Aug. 153 153
T § 196%/Jun. N 31
8 | 1969/ Apr. —~ "69/Jul, 10 80
9 ILH 1969/ Sep. 38 38
10 ILH 1969/Nov. 67 &7
Total 359 612
Japanese cattle
I ¥ 1967 /Apr. ~ '6B/Mar. 13 32
2 K 1967 /Apr. ~ '67/Aug. 8 38
3 1 1968/ Aug. 92 92
4 5 1969/ Nov. 74 74
Total 187 236
Table 5 Occurrence of Theileriosis in the pastures
Dairy Theileriosis
MNo. of
Pasture Year cattle = + + i H Total Ret*
L 1967 23 19 2F* 3@ 5013 1812 151 42
2 K ” 2 6 2 8
3 Y " 17 12 8 162 247 &6 &b 15
4 K 1968 10 2 1 3 4 10
5 K ,, 8 8 34 8
6 | # 153 21 T 521 397 7' 153 11
7 g 1969 31 2 T 10 6 212 3 3
8 1 " 10 10 12 il 19'8) 22m 80 19
9 IH " 38 33 2 3 38 3
10 IH » 67 24 26'% 4 9 4 67 2
Sub total 359 137 1178 14819 1519 5qa 612 95
A75(77 6%)*F **
Jopanese Cattle
T ¥ 1967 13 1 5 12 142 a3z 2
2 K “ B 29 i 40 38 1
31 1968 92 29 27 22 12 2 92 2
4 5 1969 74 Q 14 18 154 187 74 9
Sub total 187 68 51 54121 41! 207 236 14
&73(75.8%)***
Total 546 205 1688 20417 1924 794 848 109
643(75.8%)* **
* MNo. of Reticulocyte positive catle.
*%  Reticulocyte positive cattle in Thileriosis.

*** Theileriosis in the cattle investigated.
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Table 6 Occurence of Theileriosis and appearance of reticulocytes in the investigated cattle classified

according to thejr monthly age

Dairy Japanese cattle Total
Age in
o No. Piro. No. Piro. No. Pira.
+ = Rel(+) + = Ret(+) + = ReH(+)
1 10 1 9 0 10 1 9 o]
2 40 22 18 3 40 22 18 3
3 24 5 19 o} 1 1 o 25 5 20 o
4 19 9 10 2 19 9 10 2
5 19 16 3 0 19 16 3 o0
& 5 3 2 0 10 7 3 0 15 10 5 o
5.T. 17 56 &1 5 1 7 4 o 128 63 65 5
7 15 7 8 1 9 6 3 0 24 13 11 1
8 19 16 3 5 5 4 1 0 24 20 4 5
9 24 20 4 8 9 9 V] 2 33 29 4 10
10 34 28 & 5 21 17 4 3 55 45 10 ]
11 N 28 3 g a3 31 2 6 b4 59 5 11
12 42 40 2 7 34 29 5 1 76 &9 7 8
5.T. 165 139 26 3 11 96 15 12 276 235 41 43
13 25 19 & 6 19 14 L} 1 44 33 11 7
14 29 23 [} 4 17 10 7 0 46 a3 13 4
15 27 23 4 ] 10 7 3 o] 7 30 7 -]
16 29 24 5 7 5 2 3 0 a4 26 -] 7
17 28 24 4 9 & 3 3 o 34 27 7 9
18 24 20 4 5 5 4 1 0 29 24 5 5
5T, 162 133 29 39 62 40 22 1 224 173 51 40
19 3l 25 b & 3 3 0 0 34 28 -] &6
20 a2 27 5 & 3z 27 5 &
21 23 21 2 5 2 1 1 0 25 22 3 5
22 17 15 2 [} 2 2 o} 0 19 17 2 o
23 8 -] 0 o 2 2 o] o] 10 10 o] 0
24 17 15 2 1 2 0 2 o] 19 15 4 1
ST 128 1 17 18 1 8 3 0 139 19 20 18
25 ] 0 1 1 1 [} 0 9 9 0 1
26 -] 5 1 0 3 2 1 0 9 7 2 o
27 7 & 1 1 1 1 0 0 8 7 1 1
28 7 -] 1 o 5 4 1 0 12 10 2 o0
29 3 3 0 0 1 1 0 o] 4 4 o o
30 1 1 o] 0 1 1 [} o]
5.T. 32 29 3 2 1 9 2 0 43 k) 5 2
k| 1 o] o 1 1 0 0
32 1 1 0 0 2 1 1 o 3 2 1 0
33 1 1 o0 e} 1 1 0 0 2 0 0
34
25 1 0 1 0 4 1 3 [} 5 1 4 o
36 3 o 3 0 3 (4] 3 4}
5T 4 3 1 o 10 3 0 14 6 8 0
v 4 4 o} 0 20 5 15 1 24 9 15 1
Total 612 475 137 95 236 168 &8 14 848 643 205 109

*Piro . Theileriosis #*Ret{+ ) | Reticulocyte positive S.T. ! Sub total
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Table 7 Appearance of reticulocytes in the peripheral blood with or without Theileriosis

Theileriosis

Reticulocyte

+ 475(77.6%) + hesew
— 380(62.1%)
Dairy — 137(22.4%) + .
— 137(22.4%)
Sub total 612
+  14( 59%)
+ 168(71.2%)
— 154(65.3%)
Japnese cattle — 68(28.8%) + 0
— 6&B(28.8%)
Sub total 236
+ 643(75.8%) il waed
— 534(62.9%)
Total + 0
— 205(24.2%)
— 205(24.2%)
848
Table 8 Peripheral blood findings of reticulocyte—positive cattle( I )
(Dairy)
Age in Na. Number of Bicg® Specific HT()** Rel(%)***
month cattle gravity
2 3 566 1 1,043 31.0 3.09
601 2 1,044 3.5 0.80
568 1 1,048 31.0 8.33
4 2 584 1 1,043 335 0.67
585 1 1,044 28.0 0.40
1 454 3 1,040 17.0 15.02
8 5 33 3 1,041 235 0.14
223 4 1,035 19.0 0.83
431 4 1,040 17.0 4.52
455 4 1,040 16.5 2.00
: 456 4 1,041 19.0 526
9 8 1955 3 1,037 17.5 0.26
433 4 1,040 21.0 8.95
434 4 1,041 200 1.69
435 4 1,044 20.5 4.50
459 4 1,042 18.0 280
463 4 1,041 23.0 262
464 4 1,043 250 3.25
503 4 1,040 18.5 21.24
10 5 191 3 1,039 23.0 073
467 2 1,046 230 3.39
478 1 1,045 19.0 102
505 4 1,040 16.0 2.31
506 4 1,041 19.5 7.43
1 5 59 3 1,039 23.0 0.29
110 2 1,042 20.0 0.06
254 2 1,044 225 0.66
264 3 1,043 27.5 0.80
425 4 1,047 19.0 1.10
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20

&0
11
284
409
411
485
486

45

53
365
38l
487
488

21

a7

46
203

14

22

28

47

73
161
164

375
15

24
48
74
102
143
300
25
75
BO
94
103
124
144
179
187

17
81
ne
175

82
105
176
200
207

&6
130

A N A W LA W W WK W WE RN WOWRE =~ A WW

- N A A AR W OW oA WA B WW = WWEAWWNWWHE=WAEN-LAGLENWWLWRMRN

1,038
1,038
1,044
1,050
1,049
1,043
1,044
1,041

1,038
1,041

1,040
1,042
1,046
1,037
1,041

1,041

1,039
1,042
1,040
1,038
1,038

1,041
1,037
1,038

1.040
1.037

1.040
1.041
1.039
1.042
1.038
1.040
1.038
1.040
1.044
1.041

1.038
1.040
1.038
1.043
1.040
1.044
1.041

1.038
1.043
1.040
1.038
1.047

1.037
1.037
1.036
1.039
1.041

1.041

1.039

220
155
31.0
31.0
31.0
25.5
24.0
18.0
19.0
23.0
17.0

35
24.5
16.0
24.0
25.5
21.5
25.5
240
225
19.5

21.0
18.0
21.0
18.0
16.5
220
"22.0
20.0
245
21.5
16.5
22.0
23.5
30.0
25.0
21.5
21.0
18.52
19.0
27.0
21.0
14.5
24.0
15.5
17.0
220
18.0
19.0
20.5
21.5
21.0
20.0
23.5
19.5

0.39
0.39
3.80
312
2.41

3.06
1.82
0.80
1.68
4.81

276
316
1.97
0.28
0.06
0.26
1.28
0.14
0.05
017
1.96

1.56
2,05
0.93

7.80
072

0.62
1.12
0.9
0.78
0.08
B8.45
0.26
0.05
0.06
0.05
0.75
0.36
0.08
0.97
3.68
0.84
0.90
0.84
0.04
232
201

0.06
0.25
0.33
0.26
0.89
1.30
0.05
112

17
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183 2 1.040 19.0 1.90
21 2 1.039 23.0 0.18
377 3 1.041 22.0 4.24
21 L 10 3 1.041 25.0 0.48
&7 3 1.038 15.0 1.35
a8 2 1.041 24.0 0.05
184 4 1.040 23.5 0.57
304 2 1.045 28.0 1.09
24 1 297 1 1.045 25.0 0.37
25 1 34 4 1.041 16.5 16.20
s 1 100- 3 1.043 28.5 0.04
95 1 =xeee 10 1.041 21.83 2.18
Total 95 B
3o 36 +0.003 +4.20 +3.45
A sesinn 34 R R
(Japanese cattle)
Q 2 205 3 1.047 28.0 1.78
207 4 1.050 31.0 3.61
10 3 81 3 1.048 21.0 1.16
198 4 1.054 29.0 7.69
208 2 1.044 37.0 0.85
11 & 14 3 1.039 28.5 0.15
21 3 1.039 23.0 2.04
89 3 1.03¢ 19.0 9.40
163 4 1.043 23.5 2.03
221 4 1.048 28.0 15.40
203 4 1.049 55.5 1676
12 1 179 4 1.047 27.5 15.60
13 1 168 4 1.043 24.0 1.50
44 1 62 2 1.045 240 0.50
| BEEETLAN 1.046 28.5 5.61
Total 14 priz
i REETETE- +0.004 +8.99 +6.19
& s ok k
* Infectious degree with Theileriosis 1:+ 2. 4% 3:# 4 W
** Hematocrit
=+ Reticulocytes number per 100 red cells
** %% Mean * Standard deviation
Table 9 Peripheral blood findings of reticulocyte—positive cattle{ Il )
Dairy
Age in By Piro*® Gh** Hi(3) *** Ret(%)*#7*
month Y 2 5 o
. 1. i
=4 3 = 8 o002 0178 P
Fie a0 & 1 W% i3 L B8 2 as1 M2, iz
ia=18 o9 5 ¥ W OR N o002 a0 e
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1.040 21.4 0.92
19524 18 2 5. & & +£0.002 4315 +1.01
1.040 225 8.2
257230 2 LI +0.001 +6.0 +8.08
31~36 - J s
>a7 =
Total 95 g8 15 39 33 1.041 218 218
(Mean) +£0,003 +418 +3.44
1.0411.041 *5
Japanese cottle
1.046 29.3 6.38
7212 12 s @ +0.004 +9.15 +6.12
o . : 1.046 240 1.50
37 1 1.043 249 030
Total 14 2 5 1 1.046 28.5 5.61
(Mean) +0.004 +B.67 +7.20

+ Infectious degree with Theileriosis 1:4+ 2:4# 31# 4. W
** Specific gravity
*#% Hematocrit
+# %% Reticulocytes number per 100 red cells
+ Mean * Standard deviation

Table 10 Peripheral dlood findings of reticulocyte-negative dairy catile with or without Theileriosis

Age in Piro(+)* Pieof~* Total
month g 1 2 3 4 Gb** HI%)**  No.  Gb**  Hi%)***
g6 & = % ow o« B2 i B g 2
7~12 108 27 3 3 16 Lo 2er o o 8 1o
ey w4 @8 o6 ek 4 M SR L Aoss B
lo~24 93 17 44 30 2 li‘g:)% " A o Loced e 1o
25~30 27 9 15 2 1 L3, & i ook aaus =
s 7 5 o 2 o io%, i 11.50 29.0 .
Total 380 108 132 112 28 'i‘g‘:j‘z] a8, a7 s A 517
(Mean) i * *3 *2 "4

+ Theileriosis positive or negative
No. Number of cattle
1, 2, 3, 4, Infoctions degree with Theileriosis (vid. table 9)
=% Homatocrit
=% % Specific gravity
+ Mean = Standard deviation
There were statistically significant differences in Gb and Ht between Reticulocyte—positive caltle and negative
cottle as shown belgw
*1~ %2 (p<0.01) *3~ *4 (P<0.01)
*3~ *5 (P<0.01) *4~*5(P<0.01) . . Table 9

19
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Table 11 Peripheral blood finding of reticulocyte-negative Japanese catile with or with or without
Theileriosis
Hgai Pirof+ )* Piro(—)*
Total
month  No 1 2 3 4 Gb*  HH%)** No.  Gb**  HI(%)***
<6 7 o1 s Yoo k475 4 loom  iaas M.
AElE s 2 A B N lgg}a Ny 1 +0.004 Jig,sa ¥
B~ @ 1B W0 2 oo, Pl B Loow ez M
Wt -8 % o tocos taso 3 iooey e H
Lo i66h aeie @ Loms 6D L
> 7 4 2 ' i00s tass 2 oo tam B
ey 134 S 83 3w J0RL GHo e 100 W0, m

*  Theileriosis positive or negative
No. Mumber of cattle
1,2, 3, 4, Infectious degree with Theileriosis (vid. Table 9

** Specific gravily

#** Hematocrit

+ Mean * Stendard deviation

Table 12 Peripheral blood findings in the

course of grazing cattle with or without treatment

(Dairy 1)
At beginning of grazing After | month

e Age*' Piro*? Gb*? Hi* 4 Ret/Treat**  Age  Piro Gb Ht Ret/Treat
1 13 (o] 1.043 27.0 e
2 18 1 1.044 27.0 0.84/ —
3 14 (o] 1.045 29.0 = == 15 3 1.042 25.5 014/, —
4 12 0 1.046 28.0 = J == 13 2 1.043 24.0 T SR
5 13 (4] 1.046 29.0 = ¢ = 14 = 1.041 240 0.06/ —
.1 7 0 1.045 28.0 = - 8 3 1.041 23.5 0.14/ +
7 7 0 1.046 30.5 - I - 8 2 1.041 24.0 - [ =
8 12 1 1.043 25.5 = = 13 2 1.041 18.0 0.80/ —
9 11 0 1.043 220 - f = 12 2 1.041 20.5 = ) =
10 10 0 1.046 28.5 -/ - 11 3 1.039 19.5 029/ —
11 19 0 1.047 3.0 - = 20 2 1.041 235 0.05/ —
2 14 0 1.047 29.5 = f == 15 2 1.041 21.0 1.56/ —
13 16 1 1.045 28.5 =l = 17 3 1.044 30.0 0.06/ —
14 19 =] 1.046 28.5 = = 20 2 1.046 30.0 = =
15 16 ] 1.045 27.5 e 17 3 1.041 250 0.05/ +
16 15 0 1.045 27.0 S 16 2 1.042 24.5 078/ —
17 10 0 1.045 28.0 =k = 11 2 1.042 23.0 i
18 15 o] 1.030 34.0 = = 16 2 1.045 30.0 = £ =
19 15 0 1.045 33.0 — g = 16 2 1.045 320 - f =
20 18 o 1.048 31.0 =l = 19 2 1.044 28.0 - ) =
21 13 [0} 1.045 27.5 e 14 2 1.044 17.5 = § =
22 14 0 1.047 30.5 =il 15 2 1.040 235 = f =
23 14 2 1.045 26.5 = = 15 2 1.045 27.5 = & =
24 14 0] 1.051 40.0 i 15 0 1.052 36.0 — f -
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25 19 o 1.052 36.0 s 20 3 1.037 18.0 205/ +
26 14 o] 1.043 29.5 == -] 3 1.038 21.0 0.93/ +
27 13 o] 1.045 27.5 =l o 14 3 1.043 26.5 = =
28 19 0 1.043 28.5 — = 20 2 1.043 28.0 St
29 17 o] 1.043 230 =i = 18 4 1.040 15.5 232/ +
30 16 ] 1.045 28.0 = = 17 3 1.043 26.5 0.97/ +
31 19 o] 1.051 24.0 s (e 20 2 1.040 19.0 1.90/ +
32 16 0 1.043 23.0 o 17 3 1.040 19.0 3.68/ +
33 9 [¢] 1.042 20.5 S 10 3 1.039 18.5 073/ +
34 8 o] 1.045 18.0 =k = 9 3 1.037 17.5 0.26/ +
35 17 ] 1.047 24.0 —d = 18 3 1.040 21.0 = =
36 13 0 1.043 235 =i Bt 14 4 1.039 215 1.28/ +
37 18 1 1.043 220 = = 19 4 1.039 21.0 0.89/ +
38 19 1 1.045 240 = f = 20 2 1.039 23.0 0.18/ +
39 19 1 1.045 28.0 ol 20 2 1.043 30.5 = ¥ =
40 27 2 1.041 23.0 = # = 28 1 1.047 36.0 =
41 7 0 1.042 220 = == 8 4 1.035 19.0 0.83/ +
42 15 o] 1.045 24.0 = i = 16 0 1.044 25.0 —
43 6 o 1.045 30.0 = 2 7 1 1.048 31.5 =
7 2 1.042 25.5 =i
44 9 0 1.052 40.0 - f = 10 2 1.047 30.0 e
10 1 1.045 27.0 ==
45 7 ] 1.047 320 = 8 3 1.045 26.0 Y
8 1 1.049 325 i
46 -] 0 1.052 38.0 S 7 2 1.046 30.0 ot
7 3 1.040 17.0 150/ +
[Dairy 2]
At beginning of grozing After | month
e Age*! Piro*? Gb*? Hr*4 Ret/Treat** Age  Piro Gb Ht Ret/Treat
47 7 0 1.048 36.0 =zl - 8 1 1.047 30.0 ol
8 2 1.045 28.0 = =
48 9 o] 1.049 37.0 =g = 10 3 1.043 230 = f
10 1 1.050 320 = =
49 9 0 1.049 36.0 =} = 10 1 1.051 320 = i =
10 1 1.045 23.0 1) A
50 11 0 1.046 300 =2 g w= 12 3 1.043 255 3.06/ —
12 3 1.044 24.0 1.82/ +
51 7 0 1.049 36.0 # = 8 2 1.047 27.0 — =
8 1 1.043 23.0 et
52 7 0 1.041 25.0 = f = 8 1 1.045 27.0 e A
8 2 1.046 29.5 =g
0 40 1.045 o 3
T 1321 7 1‘245 28.6 o] 1341 11 1.043 25.1 27
Total & 2 2 N + / 4 2 25 n + /
(Mean) 31 3 19
46 4 0 0,004 5.1 0 47 4 4 0.003 4.8 17
50 62

ar*!'  Age in month

%2 |pfectious degree with Theileriosis (vid. Table 9)
*3  Specific gravity
*4  Hematocrit

*5  Reticulocytes number per 100 red cells / Treatment or not + Mean = Standard deviation
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[Dairy 3]
After 2 month After 3 month
No.
Age Pira Gh Ht Ret/Treat Age Piro Gb Ht Ret/Treat
1 14 2 1.038 23.5 = A 15 3 1.042 29.0 -/ -
2 19 3 1.038 17.0 200/ + 20 4 1.041 200 1.30/ +
3 16 3 1.038 16.5 072/ + 17 4 1.041 215 ===
4 14 3 1.037 16.0 0.28/ -+ 15 4 1.040 240 0.05/ +
5 % 2 1.038 225 017/ + 16 3 1.041 24.0 =
(] 9 3 1.040 23.5 s = 10 3 1.041 24.5 —f -
7 9 3 1.039 225 —f = 10 2 1.042 26.0 —f -
B8 14 3 1.041 25,5 0.26/ - 15 4 1.038 19.5 1.96/ +
9 14 4 1.038 19.0 1.68/ + 14 2 1.041 23.0 -/ =
10 12 3 1.038 10.0 0.39/ + 13 3 1.043 26.5 -/ -
1M 21 3 1.038 150 1.35/ + 22 4 1.037 19.5 -/ =
12 16 4 1.039 20.0 o.19/ - 17 4 1.040 235 0.05/ +
13 18 3 1.038 14.5 0847y + 19 4 1.041 220 0.06/ —
14 21 2 1.041 240 0.05/ -— 22 3 1.041 31.5 =i =
15 18 2 1.040 270 -/ - 19 3 1045 330 -/ =
16 17 3 1.038 21.5 075/ - 18 4 1.040 20.5 —f -
17 12 3 1.038 22.0 0.06/ - 13 4 1.041 240 0.3%9/ —
18 17 3 1.040 20.0 = R 18 4 1.043 24.0 0.04/ +
19 17 3 1.040 21.0 0346/ — 18 4 1.041 220 -/ —
20 20 1 1.039 19.5 112/ + 21 3 1.048 320 -/ —
21 15 3 1.038 20.0 e NG 16 3 1.041 22.5 = -
22 16 4 1.038 21.5 088/ — 17 4 1.038 18.5 0.08 +
23 16 1 1.043 28.0 S R 17 2 1.043 28.0 = -
24 16 0 1.047 33.0 =zl
25 21 3 1.041 24.0 L e
26 16 3 1.041 21.0 = =
27 15 3 1.042 29.5 S e 16 3 1.042 27.0 - =
28 21 2 1.047 31.5 il el 22 1 1.045 30.0 - —
29 19 3 1.037 19.0 033/ — 20 2 1.041 220 = =
30 18 3 1.041 26.5 - - 19 3 1.039 24.5 = -
31 21 4 1.040 23.5 057/ + 22 3 1.041 21.5 == -
32 18 2 1.041 25.5 A e 19 2 1.041 27.5 — f -
33 11 3 1.040 21.0 oo 12 3 1.040 21.5 =k =
34 10 : } 1.039 24.5 — = 1 2 1.035 220 ==l T
35 19 4 1.036 20.5 0.26/ + 20 2 1.041 23.5 -/ -
36 15 3 1.039 23.0 wyliace 16 3 1.041 25.0 -/ -
37 20 3 1.034 14.0 gl 21 3 1.041 24.0 -/ =
38 21 2 1.036 18.0 == 22 2 1.041 26.0 - =
39 21 2 1.046 320 —iae 22 1 1.043 28.0 -/ -
40 29 2 1.045 29.0 =gl 30 1 1.043 250 = g o
41 9 3 1.041 25.0 — i e 10 2 1.041 250 i =
42 17 1 1.043 320 =P == 18 1 1.043 290 =iyl -
43 8 4 1.040 17.0 4,50/ + 9 4 1.040 21.0 8.95/ +
9 4 1.041 20.0 1.69/ +
9 4 1.044 20.5 4.50/ -+
44 11 < | 1.047 29.0 - = 12 4 1.047 28.0 - -
11 1 1.048 26.0 il A 12 4 1.047 27.0 - —
12 3 1.049 24.5 - —
45 9 2 1.045 27.0 = of == 10 3 1.046 28.0 -/ =
9 1 1.047 31.0 = = 10 4 1.045 245 s i e
10 4 1.045 21.0 = -



@125 1985

46 8 4 1.040 16.5 220/ + 9 1 1.047 29.0 = =
B 4 1.040 19.0 526/ + 9 4 1.049 320 iR
9 3 1.042 18.0 2.80/ +
47 9 4 1.041 23.0 261/ + 10 3 1.047 31.0 e
9 4 1.043 250 3.25/ + 10 4 1.050 320 - -
10 3 1.0464 23.0 3.39/ +
48 11 2 1.045 25.5 ol 12 3 1.047 29.0 gl e
1 2 1.049 30.5 =g 12 4 1.049 29.0 =
12 2 1.046 220 =i =
49 n 3 1.041 23.0 = e 12 3 1.047 26.0 =i
1 3 1.049 29.5 =it 12 4 1.048 30.5 = —:
12 3 1.047 250 - =
50 13 3 1.042 23.5 3.0/ + 14 2 1.047 300 k=
13 2 1.046 24.5 1.97/ + 14 3 1.050 32.0 = =
14 2 1.048 23.5 s
51 9 2 1.041 220 == 10 4 1.046 29.0 = =
9 2 1.048 29.0 =l 10 4 1.047 27.5 -k =
10 2 1.046 24.5 -
52 9 4 1.040 185 212 / + 10 4 1040 190 2.31/ +
9? 2 1.052 36.5 T 10 4 1.041 16.0 770/ +
10 4 1.045 20.5 = =
0 0 3
144 1 5 1.041 26.4 27 134 1 1 1.043 25.0 15
Total oz 2 n b + / + i sy + /
3 29 319
(Mean)
47 4 11 0.004 2.4 19 4:7 4 4 0.003 4.0 13
62 62
[Dairy 5]
No. Afer 4 month At finishing (or housing™®’)
Total
Age Piro Gb Ht Ret/Treat Age Piro Gb Ht Ret/Treat
1 "7 3 1.041 250 =
"18 1 1.039 235 e
‘22 3 1.043 25.5 e S 6
2 21 3 1,041 25.0 0.48/ — '22 0 1.041 260 Sa A
27 3 1.040 240 = &
3 18 3 1.041 21.0 0.08/ + 9 1 1.037 21.0 == &
4 16 2 1.041 24.0 il = "7 1 1.038 22.0 0.26/ +
16 2 1.040 22.0 0.62/ X 7
5 17 1 1.041 22.0 =} = "8 0 1.041 26.5 =il .}
& 1 1 1.037 19.0 — ¥ = "2 1 1.041 25.0 g b6
7 1 1 1.039 20.5 = i = "2 3 1.037 17.5 e &
8 16 4 1.041 220 112/ + "7 2 1.041 24.0 — =
'22 3 1.043 34.5 sl #
9 15 1 1.040 19.0 = f = "6 1 1.043 24.0 — gl —
2 21 2 1.043 26.5 == 7
10 14 2 1.040 17.0 - f = 15 2 1.041 25.0 P
2 ‘20 3 1.043 37.0 =l 7
11 23 2 1.039 220 = ff = '24 2 1.042 19.0 b
29 3 1.046 34.5 - Ji= 7
12 18 2 1.040 240 - = e 3 1.036 24.0 = =
‘24 3 1.047 31.0 = o 7
13 20 3 1.041 24.0 = ¥ = 21 3 1.041 31.0 =hr s
'26 2 1.045 22.5 = = 7
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(AImE NNz B
14 23 2 1.045 30.0 e 24 2 1.045 25.0 R
29 4 1.040 30.0 = g = 7
15 20 2 1.041 26.0 = 21 4 1.041 28.5 = 4 =
'22 0 1.043 235 = o =
‘27 3 1.043 26.0 0.04/ — 8
16 19 3 1.037 18.0 0.25/ + 20 1 1.041 24.0 =
21 1 1.042 225 = f = 7
'26 2 1.043 27.0 = i = -]
17 14 3 1.039 21.0 = fh= "5 3 1.040 31.5 = g = 6
'20 2 1.043 26.5 = g == 6
18 19 3 1.045 29.0 BT '20 2 1.047 27.0 = i = -]
19 19 3 1.041 27.0 el T '20 2 1.041 27.0 = = 6
20 22 2 1.044 27.0 -4 — '23 1 1.043 27.0 e 6
2] 17 3 1.041 25.0 = i "8 2 1.04] 27.0 il B
e '23 3 1.043 300 = i = 7
72 18 3 1.039 220 == 19 1 1.035 13.0 = f = 9
‘24 3 1.040 24.0 -/ = 7 4
23 4
24 3
25 3
26 3
27 4
28 4
29 4
30 4
3 4
32 4
33 4
34 4
a5 4
36
37
38
39
40
41
42 19 [¢] 1.042 29.0 B e
43
44
45
46
47
48
49
50
51
52
o 0 2
177 1 4 1.041 23.3 5 208 1 10 259 1.041 2
Tatal - g + = / e x i /
(Mean) # 14
3.3 4 1 0.002 3.6 4 41 4 2 46 0.003 1
23 39
*' After close of grazing
**  Tgtal of Theileriosis
0:47, 142, 2173, 3:95 4:46,
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[Japanese catte 1]

At beginning of grazing After 1 month
No.
Age  Piro Gb Ht Ret/Treal Age Piro Gb Ht Ret/Treat
1 12 2 1.048 38.0 =gl =
2 12 3 1.043 28.5 S
3 13 3 1.053 34.0 = i
4 11 3 1.041 24.0 =
5 12 2 1.041 24.0 e
6 12 1 1.045 34.0 — =
7 10 0 1.045 33.0 - f—
8 11 3 1.045 a3s = Jt =
9 1R 0 1.045 29.0 el
10 10 3 1.045 335 - § =
11 11 1 1.045 33.0 = =
12 11 1 1.041 240 = B
13 13 2 1.043 260 =~ §
14 34 0 1.044 32.0 i 35 0 1,048 34.0 = § =
15 7 (4] 1.045 32.0 =l e 8 1 1.047 30.0 = =
16 10 0 1.045 34.0 — )= 1n (4] 1.047 345 = e
17 35 (o] 1.045 32.0 =5 J = 36 o 1.049 34.0 = =
18 a6 ] 1.049 340 = g = 37 o] 1.047 36,0 =8
19 40 0 1.047 28.0 = & = 41 0 1.048 320 = J =
20 14 0 1.046 31.0 = i =
21 26 1] 1.047 30.5 = i =
06 0o 8
2701 0 1.046 32.0 o] 170 1 4 1.044 3.3 o
Total 20 2 4
- + / * + & /
(Mean) 30 3 5
14.5 4 0 0.002 219 o] 108 4 0 0.001 4.04 0
] 21
[Japanese cattle 2]
After 2 month After 3 month
No.
Age Piro Gb Ht Ret/Treat Age Piro Gb Ht Ret/Treat
1 13 5 2 1.045 37.0 ==
2
3
4 12 3 1.039 25.5 =l e
5
6
7 1 3 1.044 28.5 015/ + 12 3 1.041 24.5 = J:
B
e
10 1 & 1.039 23.0 2.04/ + 12 3 1.043 255 =x i
11 12 3 1.039 24.5 = e
12
13 14 z 1.040 25.5 —d =
14 36 0 1.050 39.0 = = a7 0 1.053 39.0 — f =
15 9 2 1.0456 34.0 = g = 10 0 1.047 345 - =
16 12 o 1.050 38.5 =S 13 0 1.050 360 -/ =
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17 37 1 1.045 33.0 -/ = 38 o] 1.052 36.0 -4 =
18 38 0 1.052 42.0 =i 39 0 1.048 34.5 = Jie
19 42 0 1.047 34.0 = e 43 0 1.049 35.5 = e
20 15 0 1.045 325 = 16 a 1.044 315 e
21 27 2 1.047 3.5 -/ = 28 1 1.048 335 -/ -
o o7 /
206 1 1 1.045 32.0 2 248 1 1 1.048 33a 0
Total 2 4 4 & / B 2 0 + i P
(Mean) 3 4 3 2
124 4 0 0.004 5.0 2 135 4 0 0.004 4.7 1]
14 10
Table 12 [Jopanese cattle 3]
Aber 4 Month At finishing (or housing™®”)
Nao. Total**
Age Piro Gb Ht Ret/Treat Age Piro Gb H1 Ret/Treat
1 *16 2 1,047 35.0 = =
2 *21 2 1:045 29.0 s o=
3 17 3 1.043 37.0 il e
4 *18 2 1.051 38.5 = 4=
5
6
7 13 2 1.040 22,0 = 3 = *15 1 1.043 26.0 el et
8
9
10 13 3 1.041 23.5 = = *15 | 1.043 30.5 w
11 14 2 1.043 300 e oo *16 3 1.043 310 v e
12 15 3 1.045 32.0 =yl
13
14 38 0 1.052 36.0 ol R
15 n 0 1.044 31.0 s i e
16 14 o0 1.045 320 = § =
17 39 o] 1.045 36.0 -/ =
18 40 1 1.051 24.0 ol s
19 44 2 1.045 320 0.50/ -
20 17 o] 1.047 az.o = o
21 29 1 1.047 3.5 ==
05 00
2501 2 1.046 29.9 1 166 1 2 1.045 32.4 ]
Total 4 23 5 + / & 2 3 + 4 y
(Mean) 31 3 &
13.04 0 0.004 4.8 o 2.1 4 0 0.003 4.2 0
11 8

*  Aftor close of grozing
*% Total of Theilericais

0:31. 1710, 2:14, 3115 4.0,
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Table 13 Peripheral blood findings in the course of grazing cattle
At beginning After 1 After 2 After 3 After 4 At finishing
of grazing month maonth month month (or housing)
Number 50 62 62 &9 23 9
g 13.2 13.4 14.4 14.6 17.7 20.8
FEss + + + + S +
month
4.6 4.7 4.7 4.7 3.3 4.1
' 40 3 1 0 1 2
§ 1 7 n 5 5 4 10
512 2 25 16 13 8 11
g 3 1 19 29 23 9 14
4 0 4 1 28 1 2
1.045 1.043 1.041 1.043 1.041 1.041
Gb *? i == 3 + * + i
0.004 0.003 0.004 0.003 0.002 0.003
28.6 25.1 26.4 249 23.3 259
Hr *3 + + + + - *:
“1l 84 48 2.4 4.0 3.6 4.6
(No. of catile) (27) (27) (15) (5) (2
Ret *4 6 1.55 2.06 2.35 0.5 0.15
+2.85 4.08 +2.80 +0.39 =+ 1.48
Treat ™3 0 17 19 13 4 1
*1  [nfectious degree with Theileriosis (vid. table 9)
*2  Specific gravity
*3  Hematocrit
*4  peticulocyte number per 100 red cells
*3  Administer a medicine for Theileriosis
+ Mean + Standord deviation
Table 13 [Japanese cattle]
At beginning After 1 After 2 After 3 After 4 At finishing
of grazing (or housing)
Number ] 21 14 10 11 8
z 27.0 17.0 206 24.8 25.0 166
ol + + + + +
month
14.5 10.8 12.4 13.5 13.0 2.1
(0] ] 8 5 7 5 0
1 0 4 1 1 2 2
g 0 4 4 0 3 3
3 0 5 4 2 1 3
4 0 (4] 0 [e] 0 0
1.046 1.044 1.045 1.048 1.046 1.045
Gb L2 = + ik H + -
0.0002 0.001 0.004 0.004 0.004 0.003
320 3.3 320 3al 29.9 32.4
Ht = + -+ = o2 +
2.2 4.0 5.9 4.7 4.8 4.2
(No. of cettle)
Ret 1.09 0.50 o
0 0 0
+1.34
Treat v} 0 2 0 0 0

27
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Table 14 Effect of treatment to Theileriosis in Reticulocyte—positive dairy cattle (1)

Appearance of Reticulocytes at the next ireatment

Treatment group

Nontreal. group

Ret(+)*!
16(32.0%)™
14(66.7 %) *

Ref(—)*2
34(68.0%) **
7(33.3%) **

Mot determine
4
1

#1, %7

*, k%

Reticulocyte positive and negative

There were significant decrease of the appearance of Reticulocytes by the treatment in both the

Reficulocyte positive cattle and the negative caltle (p<<0.01)

Table 15 Effect of treatment to Theileriosis in Reticulocyte positive dairy cattle (2)

Number of cattle Treatment group Nontreatment group Total
54 22 76
i 1 3 1 4
8 2 5 5 10
[
= 3 20 12 32
E W
E = 4 26 4 30
E Gb 1.039+0.002 1.041+0.002 1.039+0.002
= Hi(%) 20.26+2.94%3 23.29+43.07 %6 21144267
- Ret(%) 231 +3.67 0.49 +0.69 178 +2.81
o] 4] 1 1
i 1 3 0 3
LI 2 10(34) 1(7) 11{41)
s
%‘ = 3 18 3 21
o 4 3 2 5
;_ Ghb 1.043 + 0.007 1.041+0.008 1.043+ 0,007
- 3
E e Hi(%) 23.934575%4 23.86+3.86%° 2392+543
© o o] 0 o]
2
£ . 1 1 0 1
= &
38 2 1016) 1014) 2(30)
+ &
- 3 3 8 11
o =
E =~ 4 11 & 16
2 Gb 1.041+0.002%! 1.039+0.002*2 1.040+0.002
o
E H(3%) 21.41+2.85%5 20.07 -+ 3.54%7 20.78+3.17
Rel(%) 2.12 +2.28 0.78+0.72 1.49 +1.49
Mot clear 4 1 5
Motes ;| 1. Theileriosis 0~ 4, infectious degree (vid. Table 9)
2. Gb, Specific graviy
3. Ht, Homatocrit
4. Ret, Reficulocyte number per 100 red cells
5. Statistically sinificant {p<2 0.05) between *1 and *2
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Table 15 [Continued]

Notes  &. There were statistically significant differences in each Ht as following

#3~*4
* 4~ *5
o~ *7
*7~*g

p< 0.01
p<0.01
p<0.01
p<0.05

There differences are illustrated as following !

Treatment group
1st treatment
Hit
(*3)

(*4}7’ (*5)

Ret|—)** Ret(+)

MNex! treatment

Mentreatment group
15t treatment
Ht

(*6)

(*8)

Ret(—)*

(*7)

Ret{+)

Mext treatment

Table 16 Relation of Reticulocyte in peripheral blood and infectious with Theileriosis in cattle

Dairy(612) Japanese cattle(236)
Ret{%)*! Gh*? Hi(s)*2 Ret(3%) Gb Hi{%)
Theileriosis(+) 2.18 1.041 21.8 5.61 1.041 28.5
GUEHISHET! g —aud +0.003 +4.18 +7.20 +0.004 +B.67
(109)*+ (95) (14)
Ret(+)
Theileriosis(—) = - - _ _ e
( 0 (0) (0)
Theileriosis(+) 1.045 27.6 1.049 319
- -+0.001 +1.86 — +0.008 +1.09
(534) (380) (154)
Ret(—)
Hinilariosidic) 1.047 315 1.050 34.3
— +0.003 +3.75 s +0.001 +1.33
(205) (137) (68)
Total (848) (612) (238)
*1 Reticulocytes number per 100 red cells
*32  Specific gravity
*3 Hematocrit
*4 ( ) MNumber of catile

+ Mean * Standard deviation
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1.04440.004"
1.0501
1.042:£0.003 1.041:0.003
481 oe 1.04040.002
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461 se oo oo ..
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44 1 .. ae .
tH e Y
Gb 42 aa see EEE
. (L] an®
1.0401 . . HE s
se®
Lx Tl
381 r=—0.1167 .
36 ’
1.035 ) . . i
Infectious degree (i) H%H (+?+) 'E+£|+)
No. of cattle 10 15 36 34

* Mean-+standard deviation

Fig. 2 (1) Correlation coefficient among Gb and Theileriosis infectious degree in
Reticulocyte positive dairy

27.1+4.62""
23.242.36
32 20.9::3.94
20,.7+3.39
30 .
28 .
2% y=—3.298x+31.501*
.
L]
Ht % 24
22 *
20
18
16
r=-—0,732 o
e (P <0.5%) :
Infection degree (_}_) ('EH H—?-F) (4 4| )
No. of cattle 10 15 36 34

+  Recurrent expression
++ Mean-+standard deviation

Fig. 2 (2) Correlation coefficient among Ht and Theileriosis infectious degree in
Reticulocyte positive dairy
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REGIONAL ANATOMY OF SWINE
IV. LYMPH NODES
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INTRODUCTION

In the field of gross anatomy of swine,’~*” lymph system including lymph nodes has
been well documented.'~®'*~'" In practice, however, the location of lymph nodes is variable,
and certain lymph nodes can be absent in a given specimen. This report is to add
micrographs of major lymph nodes to schematic lijustrations so far published by several

investigators.®!*!"

MATERIALS AND METHODS

Adult and young adult sows and boars of Yorkshire, Hampshire and Duroc strains were
used for this study. Most of them were injected with Indian ink or green dye solution to
lymphocenters. Four boars were surveyed without such injections to confirm testicular
lymph nodes at the slaughterhouse in Yamaguchi City.

OBSERVATIONS

1. Lymphocenters of the head. (Plate 1. Fig. 1. 2)
1) Parotid lymph nodes. (Lymphonodi parotider)

Located between the caudal border of the masseter muscle and the cranial border
of the parotid gland, they range from 2.5 to 4.5 cm in length and 0.5 to 1.0 cm in width.
Afferent lymph vesseles come from the superficial structures of the face and the deep
region of the head. Efferent lymph vessels go to both the lateral retropharyngeal lymph
nodes and the superficial lymph nodes.

9) Mandibular lymph nodes. (Lymphonodi mandibulares)

They are located ventromedial to the mandibule and cranial to the mandibular
gland.

The size of a group is 2 to 3 cm in length and 1.5 to 2.5 cm in width. Afferent lymph
vessels come from the lips, the tongue, mandibular muscles, and also from the nasal
cavity. Efferent vessels go to the accessory mandibular lymph nodes and superficial
cervical lymph nodes.

3) Accesory mandibular lymph nodes. ( Lymphonodi mandibulares accesorit). They are

33
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II.

located at the junction of the external jugular vein and the linguofacial vein caudal to
the mandibular gland. Efferent lymph vessels go to the cervical lymph nodes and
afferent lymph vessels come from the same area for the mandibular lymph nodes. Size
0.5%0.5 cm.

4 ) Lateral retropharyngeal lymph nodes. (Lymphonodi retropharyngei laterales). One or
two lymph nodes are located at dorsocaudal border of the parotid gland. The lengh of
the lymph nodes is 1.0 to 2.5 cm and the width of them is 0.5 to 1.0 cm. Afferent vessels
come from the wide area surrounding the parotid lymph nodes, while efferent lymph
vessels go to the dorsal and ventral superficial cervical lymph nodes.

5) Medial retropharyngeal lymph nodes. (Lymphonodi retropharyngeal mediales). They
are found between the hyoid bone and the wing of the atlas, and covered with the tendon
of the sternomastoideus and the cleidomastoideus. The size of them ranges from 2 to
3 cm in lenght and 1 to 1.5 cm in width. Afferent lymph vessels come from the wide
range of muscles in the head and the neck, including muscles of the larynx and pharynx,
while efferent vessels go to the tracheal trunks.

Lymphocenters of the neck. (Pl. 2 : left side) (Pl. 3 :right side) (Figs. 1. 2. 3)

1) Dorsal superficial cervical lymph nodes. (Lymphonodi cervicales superficiales dorsales).

Covered by the trapezius muscle and the omotransversarius muscle, one main node,
1 to 4 cm in lenght and 1.5 to 2.5 cm in width, and one or two small nodes, 0.5 to 1.0 cm
in length and 0.5 cm in width, are found to form a group of the dorsal superficial
cervical lymph nodes. Afferent lymph vessels come from all the lymph nodes of the
head, muscles of the neck and cranial half of the thoracic region, and from the skin and
muscles of the thoracic limb®. Efferent lymph vessels go to the middle cervical lymph
nodes and the medial retropharyngeal lymph nodes. Connections between lymph nodes
in the left side (Fig. 4) and the right one (Fig. 7) are not always similar.”*'¥ Efferent
lymph vessels form a drain along the superficial cervical vessels and join to the
brachiocephalic vein.

2) Ventral superficial cervical Iymph nodes. (Lymphonodi cervicales superficiales

ventrales). Along the caudal edge of the parotid gland, a chain of lvmph nodes extends
from the lateral retropharyngeal lymph nodes caudoventral along the cranial border of
the brachiocephalicus muscle. They can be grouped as the cranial, middle and caudal
ones. The cranial group is often associated with the lateral retropharyngeal lymph
nodes. The middle group is close to the dorsal superficial cervical lymph nodes. The
caudal group is 2 to 3 cm in length and 1 to 2 cm in width. Afferent lymph vessels of
both the cranial and the middle groups come from the mandibular, the accesory
mandibular, the parotid and the lateral retropharyngeal lymph nodes. Afferent lymph
vessels of the cranial and the middle groups also come from the ventral superficial
cervical lymph nodes. Afferent vessels of the caudal group come from the thoracic limb
and thoracic wall. Efferent lymph vessels go to the dorsal superficial cervical lymph
nodes.

Efferent vessels from the cranial group go to the medial retropharyngeal and those
from the caudal group go to the axillary lymph nodes of the first rib and the middle
superficial cervical lymph nodes.

3) Middle superficial cervical lymph nodes. (Lymphonodi cervicales superficiales medii).
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The dorsal group, 0.5 to 1.0 cm in length and 0.3 to 0.5 cm in width, is situated along the

junction of the superficial cervical vein and the external jugular vein. They are
associated with the dorsal superficial cervical lymph nodes. The ventral group, on the
othcer hand, is associated with the ventral superficial cervical lymph nodes and also
with the axillary lymph nodes of the first rib. Afferents of the dorsal group come from
the dorsal superficial cervical lymph nodes and those of the ventral group come from
the dorsal and from the caudal group of the ventral superficial lymph nodes. Efferent
lymph vessels from the dorsal and the ventral groups go to the tracheal trunks which
join to the brachiocephalic vein, to the axillary lymph nodes of the first rib or to the
caudal deep cervical lymph nodes.

4) Cranial deep cervical lymph nodes. (Lymphonodi cervicales profundi cvaniales). They

are located along the internal jugular vein between the thyroid and the larynx on the
first and second tracheal rings. They are small in size and often absent.

Afferents come from the trachea, esophagus, larynx, thymus and neighboring
muscles, and efferents go to the caudal deep cervical lymph nodes or to the tracheal
trunks.

5) Middle cranial deep cervical lymph nodes. (Lymphonodi cervicales profundi medit).
They are also small in size and difficult to recongnize in many specimens. They are
situated dorsal to the thyroid gland and ventral to the trachea.

Afferent lymph vessels come from the same region of the cranial deep cervical
lymph nodes. Efferents also go to the caudal deep cervical lymph nodes and the tracheal
trunks.

6) Caudal deep cervical lymph nodes. (Lymphonodi cervicales profundi caudales). They

are several small lymph nodes located in an angle formed by the common jugular veins
caudal to the thyroid gland.

Afferent lymph vessels come from the esophagus, trachea, thymus, thyroid gland
and the deep muscles of the neck. Afferents also come from the cranial and middle deep
cervical lymph nodes and the middle superficial lymph nodes. Efferent lymph vessels
go to the tracheal trunks, thoracic duct, brachiocephalic vein, common jugular vein, and
the axillary lymph nodes.

Lymphocenters of the thoracic cavity. (Plate 2.3.4. Fig.3,4,5,6)
1) Thoracic aortic lymph nodes. (Lymphonodi thoracici aortici).

This group belongs to the dorsal thoracic lymphocenter. (Lymphocentrum
thoracicum dorsale). They are located in the mediastinum. They lay dorsal to the aorta
and caudal to the 6th rib and are associated with the azygos veins. Afferents come from
the caudal mediastinal lymph nodes, muscles of the dorsal part of the thorax, pleura,
mediastinum and adjascent structures. Efferent lymph vessels join to the thoracic duct.

2) Sternum lymph nodes. (Lymphonodi sternales).

This group belongs to the ventral thoracic lymphocenter. (Lymphocentrum
thoracicum ventrale). They are situated on the manuburium of the sternum in
association with the internal thoracic vessels. They are 3 to 5 cm in length and
approximately 0.5 cm in width. Afferents come from the pectoral mucles, the obliquus
externus, and rectus and transversus abdomdinal muscles. Efferents go to the
commonjugular vein, brachiocephalic vein and the thoracic duct.
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IV.

3) Cranial mediastinal lymph nodes. (Lymphonodi mediastinales craniales). They are

located between the sternal lymphnodes and the tracheobronchial lymph nodes. They
are composed of one to ten lymph nodes and 0.3 to 2.5 cm in length and 0.5 cm in width.
Afferent lymph vessels come from the neck, shoulder and thoracic muscles and also
from the trachea, esophagus, thymus, pleura, mediastinum and pericardiac sac.
Afferents come from the tracheobronchial lymph nodes and the thoracic aortic lymph
nodes. Efferent lymph vessels go to the thoracic duct, tracheal duct or join to the
brachiocephalic vein and the effernts of the dorsal superficial cervical lymph nodes.

4) Caudal mediastinal lymph nodes. (Lymphonodi mediastinales cazm'aleé}. One to three

lymph nodes are located caudal to the aortic arch and on the esophagus. They are
associated with the left and the middle tracheobronchial lymph nodes in some
specimens. Afferent lymph vessels come from the esophagus and mediastinum while
efferents go to the left tracheobronchial lymph nodes.

5) Left tracheobronchial lymph nodes. (Lymphonodi tracheobronchales [bifurcationis)

sinistri). (Plate 5)

Two to seven lymph nodes which are 0.2 to 0.5 cm in length belong to this group.
Cranially they are associated with the cranial mediatsinal lymph nodes. Afferent lymph
vessels come from the trachea, heart, lung and the lymph nodes of right
tracheobronchial and the caudal mediastinal. Efferents go to the thoracic duct, the
cranial mediastinal lymph nodes and the subclavian vein.

6) Right tracheobronchial lymph nodes. (Lymphonodi tracheobronchales [ bifurcationis]

dextri)). (Plate 5)

One to three lymph nodes are located on the right side of the trachiea between the
apical and middle bronchi. They are 0.3 to 2.0 cm in length and 0.3 to 0.5 cm in width.
Afferent lymph vessels come from the lungs and trachea. Efferents go to the cranial left
tracheobronchial and the cranial mediastinal lymph nodes.

7) Middle tracheobronchial lymph nodes. (Lymphonodi tracheobronchales [ bifurcationis)

medii). (Plate 5)

Two to five lymph nodes which are 0.3 to 2.5 cm in length are found in the angle
formed by the bifurcation of the trachea. Afferent lymph vessels come from the lungs,
trachea, esophagus, mediastinum and pericardiac sac. Efferests go to the left
tracheobronchial and the cranial mediastinal lymph nodes.

8) Cranial tracheobronchial lymph nodes. (Lymphonodi tracheobroncheales craniales).

(Plate 5)

One to five lymph nodes, 0.5 to 4.0 cm in length, are located on the right side of the
trachea at the cranial border of the apical bronchus. Afferents come from the lungs,
heart, and the right tracheobroncheal mediastinal lymph nodes. Efferents go to the
cranial mediastinal lymph nodes.

Lymphocesters of the abdominal cavity.

IV-1. Celiac lymphocenter (Lymphocentrum celiacum [coeliacum] ) (Plate 6)

1) Hepatic (portal) lymp nodes. (Lymphonodi hepatic [portales] )
Two to seven lymph nodes of 0.5 to 3 ¢m in length are found at the portal fissure
attaching to the portal vein. Their afferents come trom the liver, gallbladder, pancreas
and the pancreaticoduodenal lymph nodes. Efferents go to the celiac trunk and the
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celiac lymph nodes.
2) Splenic lymph nodes. (Lymphonodi lineales).

Two to eight lymph nodes of 0.2 to 2.5 cm in size are located at the dorsal portion
of the splenic hilus, along the splenic artery and also along a part of the celiac lymph
nodes. Afferents come from the spleen, pancreas, stomach and omentum. Efferents go
to the celiac trunk and the celiac lymph nodes.

3) Gastric lymph nodes. (Lymphonodi gastrici).

One to five lymph nodes are found at the cardia of the stomach along the right
gastric artery. They are 0.3 to 3.0 cm in size and associated with the celiac lymph nodes.
Afferents come from the stomach, pancreas, esophagus, mediastinum and diaphragm.
Efferents go to the celica lymph trunk and gastric trunk.

4) Pancreaticoduodenal lymph nodes. (Lymphonodi pancreaticoduodenales).

Closely associated with the pancreas, some lymph nodes are located between the
pancreas and the duodenum along the pancreaticodundenal artery. The number varies
from five to ten and their size is approximately 0.5 to 1.5 cm. Afferents come from the
duodenum, pancreas, stomach and omentum. Efferents go to the celiac lymph nodes, the
celiac lymph trunk and the hepatic lymph nodes.

5) Celiac lymph nodes. (Lymphonodi celiaci [coeliaci]).

Two to four lymph nodes of 0.3 to 4.0 cm in size are found in the origin of the celiac
artery. They are closely associated with the splenic and gastric lymph nodes. Afferents
come from the lungs, mediastinum, diaphragm, spleen, liver, adrenal glands, and also
from the splenic, hepatic, and pancreaticoduodenal lymph nodes. Efferent lymph vessels
go to the celiac lymph trunk.

IV- 2. Cranial mesenteric lymphocenter. (Lymphocentrum mecentericum craniale). (Plate
8)
1) Cranial meseneric lymph nodes. (Lymphonodi mesenterici craniale).

They are located at the origin of the cranial mesenteric artery. Their sizes are
variable but they are in the range from 0.5 to 1.5 cm in length and in width. Afferents
come from the colon, pancreas, and colic lymph nodes. Efferents go to the intestinal
trunks.

2) Jejunal lymph nodes. (Lymphonodi jejunales).

On both sides of the mesentery of the jejunum a long chain of lymph nodes is found
along the jejunal artery. Afferents come from the jejunum, and ileum. Efferests go to
the jejunal lymph trunk and to the ileocolic lymph nodes.

3) lleocolic lymph nodes. (Lymphonodi ileocolici).

At the distal end of the ileum and in the ileocecal ligament two to several lymph
nodes of 0.5 to 2.5 cm in size are located in association with jejunal and colic lymph
nodes. Afferests come from the cecum, ileum, jejunum and the jejunal lymph nodes.
Efferents go to the intestinal trunk.

4) Colic lymph nodes. (Lymphonodi colici). (Plate 9)

The characteristic arrangement of swine colon, the spiral coils of the colon, contain
a number of small lymph noces, which are 0.2 to 9.0 cm in length, along the right colic
artery. Afferents come from the colon, cecum, and from the pancreaticoduodenal
lymph nodes. Efferests go to the colic lymph trunk, the jejunal trunk and then to the
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intestinal trunk.
IV-3. Caudalmesenteric lymphocenter. ( Lymphocentrum mecentericum caudales).
1) Caudal mesenteric lymph nodes. (Lymphonodi mesenterici caudales).

Along the descending colon to the rectum, 7 to 12 lymph nodes, 0.2 to 1.2 cm in
length, are located. Afferents come from the descending colon, pancreas and the
anorectal lymph nodes. Efferests go to the medial iliac and lumbar aortic lymph nodes.

IV- 4. Lumbar lymphocenter. ( Lymphocentrum lumbale).
1) Lumber aortic lymph nodes. (Lymphooodi lumbales aortici).

Along the abdominal arota, more than a dozen small lymph nodes are located
between the renay artery to the caudal mesenteric artery. The size of them is 0.5 to 2
cm in length. Afferents come from most of the lumbar muscles and abdominal walls.

The peritoneum, kidney, reproductive organs, and adjacent lymph nodes (caudal
mesenteric, medial iliac, lateral iliac, renal, phrenicoabdominal) also send lymph vessels
to the lumbar aortic lymph nodes. Efferents go to the lumbar trunks ard the cisterna
chyli.

2) Renal lymph nodes. (Lymphorodi renales).

Along the renal artery and renal vein, one to four lymph nodes of 0.3 to 1.5 cm are
distributed. Afferents come from the kidneys, peritoneum, adrenal glands, psoas
muscles and the phrenicoabdominal lymph nodes. Efferents go to the lumbar aortic
lymph nodes and the cisterna chyli.

3) Phrenicoabdominal lymph nodes. (Lymphonodus phrenicoabdominalis).

On the lateral side of the psoas major muscle, a variable number of small lymph
nodes, 0.5 to 1.0 cm in length, are located caudal to the phrenicoabdominal artery.
Afferents come from the peritoneum, abdominal muscles and the lateral iliac lymph
nodes. Efferents go to the renal lymph nodes, the lumbar aortic lymph nodes, the
lumbar trunks and the cisterna chyli.

4) Testicular lymph nodes. (Lymphonodus testicularis). (Plate 10).

The size, number and location of the testicular lymph nodes are variable and some
specimens had no testicular lymph nodes. One example we could confirm was located
on the proximal part of the pampiniform plexus and the caput epididymis. (Plate 10).
Others are located along the spermatic cord, and the testicular artery. Afferents come
from the testis and efferents go to the lumbar aortic lymph nodes and the medial iliac
lymph nodes.

5) Ovarian lymph nodes (Lymphonodus ovaricus). (Plate 11).

A pair of ovarian lymph nodes, 0.5 to 2.5 cm in size, are localized at the proximal
edge of the ovarian ligament. Afferents come from the ovarium, the uterine ligament
and the oviduct.

Efferents go to the lumbar aortic lymph nodes.

IV- 5. lliosacral lymphocenter. (Lymphocentrum iliosacrale).
1) Medial iliac lymph nodes. (Lymphooodi iliaci medialet).

At the origin of the deep circumflex iliac artery along the external iliac artery,
comparatively large lymph vessels, 2 to 4 cm in length, can be localized. Cranial ones
which are associated with the lumbar aortic lymph nodes are rather small in size, 0.5
to 2 cm in length. Afferents come from the sacral, lateral iliac, caudal mesenteric,
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testicular (or ovarian), and anorectal lymph nodes and from the inguiofemoral ischiatic
and popliteal lymphocenters, as well as from the muscles of lumbosacral region and
pelvic limb. Efferents form a network along the vena cave and the abdominal aorta
and join to the lumbar aortic lymph nodes and the lumbar trunks.

2) Sacral lymph nodes. (Limphonodi sacrales).

One to three lymph nodes of 0.3 to 1.0 cm in length are found at the origin of the
medial sacral artery. The number of the lymph nodes in the left side is not the same
as that in the right side. Afferents come from the muscles of the pelvic limb, tail,
urinary and reproductive organs, and also from the anorectal,urogenital, gluteal and
ischiatic lymph nodes. Efferents go to the medial iliac lymph nodes.

3) Lateral iliac lymph nodes. (Lymphonodi iliact lateralis). '

One to three lymph nodes of 0.5 to 1.5 cm in length are located cranial to the cranial
branches of the deep circumflex ilac artery near the cranial end of m. transversus
abdominis. In some specimens this group is absent. Afferents come from the subiliac
and the medial iliac lymph nodes and also from muscles of the lumbosacral region.
Efferents go to the medial iliac lymph nodes, the phrenicoabdominal and the lumbar
aortic lymph nodes.

4) Internal iliac lymph nodes. (Lymphonod: hypogastrici). In some specimens, there were
lymph nodes along the branches of internal iliac artery medial to the broad sacrotubural
ligaments. Saar and Getty'" described that there were no true internal iliac lymph
nodes presesnt in swine. As urogenital lymph nodes, small lymph nodes could be
localized at the proximal region of the umblical artery in the broad ligament of the
uterus of sows. In boars they could be found on the dorsolateral side of the vesicular
gland.

5) Anorectal lymph nodes. (Lymphonodi anorectales).

Along the dorsal aspect of the rectum, several centimeters from the anus, two to
ten lymph nodes of 0.2 to 2.5 cm in length are distributed. Afferents come from the anus,
rectum and tail while efferents go to the sacral, medial iliac, and caudal mesenteric
lymph nodes.

6) Uterine lymph nodes. (Lymphonodus uterinus).

One or two lymph nodes, 0.3 to 2.5 cm in length, are found in the cranial border
of the broad ligament of the uterus. Afferents come from the ovaries and horns of the
uterus. Efferents go to the lumbar aortic lymph nodes and the cisterna chyli.

IV- 6. Inguinofemoral (superficial) lymphocenter. (Lymphocentrum  inguinofemorale
[inguinale superficiale] ).

1) Superficial inguinal lymph nodes. (Lymphonodi inguinales superficiales).

In boars they are called the scrotal lymph nodes (Lymphonodi scrotales) and are
located on the ventral side of abdominal wall and lateral to the penis, along the external
pudendal veins. They are 3 to 7 cm in length and 1 to 2 cm in width extending to the
spermatic cord. In sows, they are called the mammary lymph nodes (Lymphonodi
mammarii) and are localized along the caudal half of the mammary glands as a group
of 3 to 8 cm in length and 1.0 to 2.5 cm in width. In both sexes, there are some accessory
superficial inguinal lymph nodes 5 to 15 cm cranial to the superficial inguinal lymph
nodes. Afferents come from the caudal half of the body and the whole area of pelvic
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limb including tail. Afferents also come from the penis and the scroturn while in the
female they come from the vulva and the caudal portion of mammary glands. Efferents
go to the medial iliac lymph nodes along the external pudendal vessels.

2) Subiliac lymph nodes. (Lymphonodi subiliaci).

On the midline between the coxal tuber and the patella, a long (2 to 5 cm in length
and 1 to 2 cm in width) chain of small lymph nodes are found cranial to the tensor faciae
latae muscle along the ventral branches of the deep circumflex iliac vessels. Afferent
lymph vessels come from the wide area of the lumbosacral, abdominal, pelvic and thigh
regions. Efferents go to the lateral and medial iliac lymph nodes along the ventral
branches of the deep circumflex iliac vessels.

IV-7. lIschiatic lymphocenters. (Lymphocentrum ischiadicum).

v

A%

VL

1) Ischiatic lymph nodes. (Lymphonodi ischiadici).

Covered by the gluteus medius muscle, one to three lymph nodes, 0.2 to 1.5 cm in
length, are located on the lateral side of the broad sacrotuberal ligament. Afferents
come from the gluteal and popliteal lymph nodes. Efferents go to the medial iliac and
sacral lymph nodes.

2) Gluteal lymph nodes. (Lymphonodus gluteus).

Lymph nodes of 0.2 to 5 cm in length can be found 2 to 3 cm cranial to the caudal
edge of the broad sacrotuberal ligament. Afferents come from the caudodorsal areas
of pelvic region and from the popliteal lymph nodes. Efferents go to the ischiatic,
medial iliac and sacral lymph nodes.

. Lymphocenters of the thoracic limb. (Plate 12, Lateral aspect) (Plate 13, Medial
aspect)

- 1. Axillary lymphocenter. ( Lymphocentrum axillare).

1) Axillary lymph nodes of the first rib. (Lymphonodi axillaves primae costae).

A conglomerate of lymph nodes, 1.0 to 2.5 ¢cm in length, can be found cranial to
the first rib on the lateral side of the thymus. Subsidiary small lymph nodes can be
localized along the ventral side of the external jugular vein cranial to the main group.
The subsidiary group is associated with the middle superficial cervical and caudal deep
cervical lymph nodes. Afferents come from the deep layers of the thoracic limb and
from the cutis and subcutis distal to the carpus. Efferents go to the brachiocephalic vein
via the thoracic duct or to the efferents of the dorsal and middle superficial cervical and
caudal deep cervical lymph nodes.

Lymphocenters of the pelvic limb. (Plate 15. Lateral aspect) (Plate 16, Medial aspect)
1) lliofemoral lymph nodes. (Lymphonodi iliofemorales [inguinales profundi)).

They are located near the origin of the pudendoepigastric trunk and near the
deep femoral artery. In many specimens they are absent.

2) Superficial popliteal lymph node. (Lymphonodi poplitei superficiales).

A main lymph node of 1 to 3 cm in length is embedded in the adipose tissue on
the small saphenous vein and located between the biceps femoris and semitendinosus
muscles on the dorsocaudal surface of the gastrocunemius muscle. In some specimens,
another smaller lymph node is found. Afferents come from the leg distal to the tarsus
and the muscle, tendons and joint structures of the tarsus and digits. Efferents go to the
deep popliteal, medial iliac, gluteal, and the ischiatic lymph nodes.
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3) Deep popliteal lymph nodes. (Lymphonedi poplitei profundi).

Similar to the superficial popliteal lymph node but several centimeters
craniodorsal to it, the deep popliteal lymph nodes are seen along the small saphenous
vein. They are one to three in number and smaller than 0.5 cm in size. Afferents come
from the superficial popliteal lymph nodes and the muscles of the thigh. Efferents go
to the medial iliac, the gluteal, and ischiatic lymph nodes.

The distribution of the thoracic duct, cisterna chyli and other lymph trunks and
the structure of other lymphatic organs such as thymus and spleen of swine will be
describad in separate reports elsewhere.

DISCUSSION

Although some documents on swine lymphatic system are available,®'*""there were
difficulties to identify the certain lymph nodes. First, there were variations not only in the
size, number and location but in the connections between adjacent lymph nodes. Secondly,
some are so small and embedded in fat, gland and connective tissue that they are easily
overlooked. Thirdly, most of lymph nodes are not symmetric and very often they may be
absent on one or both sides. The pattern of connection between adjascent lymph nodes is
not symmetsic, either. The discontinuity between two lymph nodes could be caused by the
technical error due to insufficient injection of dye solution. Besides those structural and
technical problems, many lymph nodes are hard to distinguish from neighboring ones. For
those reasons there are confusion and contradiction betweeen descriptions so far reported.
In this survey, we could not find the following lymph nodes, Lymphonodi cecales,
lymphonodi pulmonales, lymphonodi cubitales, lymphonodi intercostales, and lymphonodus
obturatorius. Surveys of them and other lymph nodes are in progress in this laboratory.
Due to the wide range of variations in size, number and location, differences between
strains, ages, and sexes were beyone the scope of this project.
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Fig. 1 Lymphocenters of the head. (Refer to PL. 1)  Fig. 4 A high power view of part of the Fig. 3. J:
Lateral view. Right side. M : Masseter thoracic duct, h : caudal mediastinal lymph
muscle. A: Parotid lymph nodes, B : Lateral nodes i : thoracic aortic lymph nodes.
retropharyngeal lymph nodes, E : Mandibular
lymph nodes D: Accesory mandibular lymph
nodes.

Fig. 2 Ventral view. (Refer to PL. 1) Fig. 5 Lymphocenters of the thoracic cavity. (Refer
to PL. 3) Right side. J: thoracic duct. A :
aorta L :lung.

Fig. 3 Lymphocenters of the neck and the thoracic Fig. 6 Thoracic duct.
cavity. (Refer to PL. 2) Left side. A : aorta,
L: lung, C: heart, b : dorsal superficial
cervical lymph nodes. d : axillary lymph
nodes of the first rib. e : sternum lymph
nodes
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g 7 = RN | b J
Figs. 7, 8,9, 10. Lymphocenters of the abdominal cavity. Ventral aspect. (Refer to PL. 6, 7)
Fig. 7 S: stomach, L :liver, K : kidney, a : hepatic (portal) lymph nodes, b : gastric lymph nodes,
¢ : pancreaticoduodenal lymph nodes d : splenic lymph nodes.
Fig. 8,9, 10. K: kidney, b : subiliac lymph nodes c : iliac lymph nodes, d : medial iliac lymph nodes. e: lumbar
aortic lymph nodes f : renal lymph nodes g : sacral lymph nodes.
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Fig. 11 and 12. Lymph nodes in the coil of colon. (Refer to PL. 9.) arrows : colic lymph nodes Arrow and
dotted area : testicular lymph node.

Fig. 13 Lymph nodes in the male reproductive organs . (Refer to PL. 10).

Fig. 14 Lymph nodes in the female reproductive organs. (Refer to PL. 11) K : kidney, U : uterus, a : caudal
mesenteric lymph nodes. b : lumbar aortic lymph nodes. ¢ : ovarian lymph node,

Fig. 15 Accesory mammary (accesory superficial inguinal) lymph nodes. (arrows)
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Fig. 16, 17, 18. Lymphocenters of the pelvic limb. (Lateral view) (Refer to PL. 14) C; ischiatic
lymph nodes. G: gluteal lymph nodes FI : deep popliteal lymph nodes, F2 : superficial
popliteal lymph nodes,.

Fig. 19, 20, 21. (Medial view) (Refer to PL. 15) B : superficial inguial lymph nodes, D : lateral
iliac lymph nodes. Fig. 19 is a part of Fig. 20.
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PL. 2 Lymphocenters of the neck and the thoracic cavity. (Left side)

a, Lnn. retropharyngei mediales. b, Lnn. cervicales superficiales dorsales. c, Lnn.
cervicales superficiales ventrales. d, Lnn. axillares primae costae. e, Lnn. sternales. f, Lnn.
tracheobronchales sinistri. g, Lnn. tracheobronchales medii. h, Lnn. mediastinales
caudales. i, Lnn. thoracici aortici. j, Ductus thoracicus. k, Truncus trachealis sinister.

1, M. rhomboideus capitis. 2, M. splenius. 3, M. serratus ventralis cervicalis. 4, M.
intertransversarius cervicis dorsalis. 4’, M. intertransversarius cervicis ventralis. 5, M.
longus capitis. 6, M. scalenus dorsalis. 7, M. scalenus medius. 8, M. sternothyroideus.
9, M. sternchyoideus. 10, M. longus colli, 11, V. cava cranialis. 12, V. axillaris. 13, V.
jugularis externa. 14, V. jugularis. 15, Thymus. 16, Gl. mandibularis. 17, Aorta. 18, V.
azygos sinistra.

PL. 3 Lymphocenters of the neck and the thoracic cavity. (Right side)

a, Lnn. retropharyngei mediales. b, Lnn. cervicales superficiales dorsales. ¢, Lnn.
cervicaies superficiales medii. d, Lnn. axillares. e, Lnn. sternales. f, Lnn. mediastinales
craniales. g, Lnn. trachiobronchales craniales. h, Lnn. tracheobronchales dextri. i, Lnn.
tracheobronchales medii. j, Lnn. mediastinales caudales. k, Lnn. tracheobronchales
sinistri. |, Ductus thoracicus. m, Truncus trachealis dexter. n, Ductus lymphaticus dexter.

1, M. rhomboideus capitis. 2, M. splenius. 3, M. serratus ventralis cervicis. 4, M.
intertransversarius dorsalis. 4’, M. intertransversarius ventralis. 5, M. longus capitis 6, M.
scalenus dorsalis. 7, M. scalenus medius. 8, M. sternothyroideus. 9, M. sternohyoideus.
10, M. longus colli. 11, V. cava cranialis. 12, V. axillaris. 13, V. jugularis externa. 14,
V. jugularis interna. 15, Thymus. 16, Gl. mandibularis.
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PL. 4 Lymphocenters in the neck and the thoracic cavity (Ventral view)

a, Lnn. retropharyngi mediales. b, Lnn. cervicales superficiais ventrales ¢, Lnn.
cervicales superficiales dorsales. d, Lnn. cervicales superficiales medii. e, Lnn. cervicales
profundi craniales. f, Lnn. cervicales prtofundi medii. g, Lnn. cervicales profundi caudales.
h, Lnn. sternales. i, Lnn. axillares primae costae. j, Lnn. mediastinales craniales. k, Lnn.
tracheobronchales sinistri. |, Lnn. tracheobronchales craniales. m, Lnn. tracheobronchales
dextri. n, Lnn. tracheobronchales medii. o, Lnn. mediastinales caudales. p, Lnn. thoracici
aortici. q, Ductus thoracicus. r, Ductus lymphaticus dexter. s, Trucus trachealis sinister.
t, Truncus trachealis dexter.

1, M. sternohyoideus. 2, M. sternothyroideus. 3, M. longus capitis. 4, M. serratus
ventralis cervicus. 5, V. axillaris. 6, V. cervicalis superficialis. 7, V. jugularis externa. 8,
V. jugularis interna. 9. Aorta thoracica. 10, Esophagus. 11, Gl. thyroidea.

PL. 5 Lymphocenters in the thoracic
cavity.

a, Lnn. tracheobronchales
sinistri. b, Lnn. tracheobronc-
hales craniales. c, Lnn. tracheo-
bronchales dextri. d, Lnn. tra-
cheobronchales medii.

1, Lobus cranialis. 2, Lobus
medius. 3, Lobus caudalis. 4,
Lobus accessorius. 5, Bron-
chus trachealis.



Med., No. 12 1985

PL. 6 Lymphocenters of the abdo-
minal cavity.

a, Lnn. hepatici. b, Lnn.
gastrici. ¢, Lnn. pancreatico-
duodenales. d, Lnn. lienalis. e,
Lnn. renales. f, Truncus celiacu-
s. g, Truncus intestinalis. h,
Truncus hepaticus. i, Truncus
gastricus.

1, V. portae. 2, A. et V.
lienalis. 3, V. cava caudalis. 4,
A. et V. renalis.

PL. 7 Lymphocenters of the abdo-
minal cavity.

a, Lnn. inguinales super-
ficiales. b. Lnn. subiliaci. ¢,
Lnn. iliaci lateralis. d, Lnn. iliaci
medialis. e, Lnn. lumbales aor-
tici. f, Lnn. renales. g, Lnn.
sacrales. h, Cisterna chyli. i,
Truncus visceralis. |, Truncus
lumbalis.

1, M. quadratus lumborum.
2, M. proas major. 3, M. psoas
minor. 4, A. et V. circumflexa
ilium profunda. 5, V. iliaca
communis et A. iliaca externa.
6, Aorta abdominalis. 7, A. et
V. iliaca interna. 8, V. cava
caudalis.
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PL. 8 Lymphocenters of the intestine.

a, Lnn. jejunales. b, Lnn. ileocolici. ¢, Lnn. pancreaticoduodenales. d, Lnn. mesenterici
caudales. e, Truncus intestinalis. f, Truncus celiacus. g, Truncus vesceralis. h, Truncus
colicus. i, Truncus jejunalis.

1, A et V. jejunales. 2, A. et V. ileocolica. 3, V. cava caudalis.

PL. 9 Lymphnodes within the
coil of colon.
a, Lnn. colici. b, Lnn.
ileocolici.
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PL. 10 Testicular lymph nodes.
a, Lnn. testicularis.
1, Testis. . 2, Epididymis.
deferentis.

3, Plexus pampiniformis. 4, Plica ductus

PL. 11 Lymphocenters of the female reproductive organs.
a, Lnn. mesenterici caudales. b, Lnn. lumbales aortici. ¢, Lan. ovaricus. d,
Lnn. inguinales superficiales. e, Lnn. subiliaci.
1, Ovarium. 2, Uterus. 3, Colon. 4, A. mesenterica caudalis.

53



54 Yamaguchi J. Vet.

4

PL. 12 Lymphocenters of the tho-
racic limb. (Left lateral
view.)

a, Lnn. cervicales su-
perficiales dorsales b, Lnn.
cervicales superficiales ve-
ntrales

1, M. cleidooccipitalis.
2, M. omotransversarius.
3, M. subclavius. 4, M.
supraspinatus. 5, M. infra-

spinatus. 6, M. dertoideus.

7, M. triceps brachii. Ca-

put longum. 8, M. triheps brachii. Caput laterale. 9, M. extensor carpi radialis. 10, M.

extensor digiti Il et [II. 11, M. extensor digitalis lateralis. 12, M. extensor carpi ulnaris.

13, M. teres mejor. 14, M. tensor fasciae antebrachii. 15, M. flexor digitorum profundus.

Caput ulnare. 16, M. fiexsor digitorum superficialis. 17, M. extensor digiti [V et V. 18,

M. extensor digiti V.

19
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PL. 13 Lymphocenters
of the thoracic
limb. (Left me-
dial view.)

a, Lnn. cer-
vicales super-
ficialis ventralis.
b, Lnn. axillaris.

1, M. rho-
mboideus. 2, M.
serratus ven-
tralis. 3, M. la-
tissimus dorsi.
4, M. teres ma-
jor. 5, M. subs-
capularis. 6, M.
supraspinatus. 7, M. subclavius. 8, M. coracobrachialis. 9, M. biceps brachii. 10, M.
triceps brachii. Caput mediale. 11, M. triceps brachii. Caput longum. 12, M. tensor
fasciae antebrachii. 13, M. pectoralis profundus. 14, M. pectoralis superficialis. 15, M.
bracialis. 16, M. extensor carpi radialis. 17, M. pronator teres. 18, M. flexor digitorum
profundus. 19, M. flexor carpi ulnaris. 20, M. flexor carpi radialis. 21, M. flexor digitorum
superficialis. 22, M. abductor digiti II. 23, M. flexor carpi ulnaris. 24, A. thoracodorsalis.
25, A. axillaris. 26, A. brachialis. 27, A. radidalis. 28, A. collateralis ulnaris.
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PL. 14 Lymphocenters of the pelvic limb. (Left lateral view)

a, Lnn. subiliaci. b, Lnn. iliaci mediales. ¢, Lnn.
ishiadici. d, Lnn. iliaci laterales. e, Lnn. sacrales. f,
Lnn. poplitei. g, Lnn. gluteus. h, Truncus lumbalis.

1, M. tensor fasciae latae. 2, M. gluteus medius.
3, M. gluteus accessorius. 4, M. gluteus profundus.
5, M. vastus lateralis. 6, Mm. adductores. 7, M.
semimembmanosus. 8, M. semitendinosus. 9, M.
gastrocnemius. Caput laterale. 10, M. soleus. 11,
M. peroneus tertius. 12, M. tibialis cranialis. 13, M.
gastrocnemius. Caput mediale. 14, M. rectus femo-
ris. 15, Mm. sacrocaudales dorsales.

Yamaguchi J. Vet.
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PL. 15 Lymphocenters of the pelvic limb.
view.)

a, Lnn. subiliaci. b, Lnn. inguinales superficiales.
¢, Lnn. iliaci mediales. d, Lnn. iliaci laterales. e, Lnn.
mesenterici caudales. f, Lnn. sacrales. g, Lnn. anore-
ctales. h, Truncus lumbalis.

1, M. gluteus medius. 2, M. multifidus. 3, M.
psoas minor. 4, M. psoas major. 5, M. tensor fasciae S
latae. 6, M. rectus femoris. 7, M. vastus medialis. 8, R v
M. sartorius. 9, M. gracilis. 10, M. semimemb- -
ranosus. 11, M. semitendinosus. 12, M. popliteus.
13, M. flexor digitorum superficialis. 14, M. flexor
digitalis longus. 15, M. flexor digiti I longus. 16, M.
tibialis cranialis. 17, M. peroneus tertius. 18, M.
obturatorius externus. 19, M. gastrocnemius. Caput
mediale. 20, Rectum. 21, Vagina. 22, Vesica uri-
naria.

(Right medial
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A SURVEY OF TSUTSUGAMUSHI DISEASE IN
YAMAGUCHI PREFECTURE

PART II.

Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA
and Akira IWASAKI

Division of Microbiology, Yamaguchi Prefectural Rescarch Institute of Hygiene,
Yamaguchi Cily, Yamaguchi Prefecture, 753 Japan

[Received for publication : August 5, 1985)

The total number of patients of Tsutsugamushi disease in Japan was 951 (2
dead) in 1984 and the number of victims in 1985 was 4 by the end of July, so that
the total of patients would be more than 1000 by the end of 1985. In spite of that
prevalence of this disease no patient has been so far reported in Yamaguchi
Prefecture.

In this Prefecture basic survey of CF antibody of Tsufsugamushi disease has
been continued since 1981. This report is to summarize that survey and to
consider why no patient has been reported in Yamaguchi prefecuture.

(1) No Tsutsugamushi was found in wild mice captured in 1984 and May 1985.

(2) Inhabitants in two towns of Yamaguchi Prefecture had 2.7%(3/113) of CF
antibody of Tsutsugamushi disease.

(3) Asshown in Table 4, the reason why no outbreak of Tsutsugamushi disease
occurred in Yamaguchi Prefecture could attributed to the fact that
agricultural prefectures (Niigata, Akita, and Kagoshima etc.) so that the
number of wild mice would be proportionally smaller in number. The
number of wild mice should be correlated with the number of patients of
Tsutsugamushi disease.
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TWO OUTBREAKS OF FOOD POISONING DUE TO CLOSTRIDIUM
PERFRINGENS IN YAMAGUCHI PREFECTURE, JAPAN

Shizue MATSUSAKI, Atsushi KATAYAMA, Hiroshi YAMAGATA
and Kazushige TANAKA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Health
2-5-67, Aoi, Yamaguchi City, Yamaguchi Prefecture, 753 Japan

Kenzo SEKIYA and Yoshio OKAZAKI

Environmental Hygiene Section, Department of Public Health, Yamaguchi Prefectural Government,
1-1 Takimachi, Yamaguchi City, Yamaguchi Prefeecture, 753 Japan

(Received for publication : August 6, 1985)

SUMMARY

Two outbreaks of food poisoning due to Clostridium perfringens were
recorded in Yamaguchi Prefecture in 1983. A total of 326 out of 362 school
children and staff members at a primary school became ill in Outbreak 1 which
occurred during the period from the 6th to 7th of July, and the incubation period
was about 9.5 hours. The Japanese noodle soup which was prepared on the 6th
at school and served as a school lunch was pinpointed as the incriminated food.

Outbreak 2 occurred during the period from the 25th to 26th of December.
A total of 289 out of about 1,580 participants of the annual meeting of the
Women’s Buddhist Association in Yamaguchi Prefecture became ill. The
incubation period was about 11.3 hours. The number of the cities and towns in
which the patients lived totaled 30. Boilded chicken in the box lunch which was
prepared by a restaurant and served on the 25th was incriminated.

The major symptoms observed in the patients were diarrhea (Outbreak 1 :
91.1%, Outbreak 2 : 98.3%) and abdominal pain (91.7%, 77.5%). Almost all
patiests recovered within two days.
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Table 1 Major symptoms of the patients in cutbreak

Iand Il
Outbreak | Outbreak
Symploms Mumber of Palients{%) Mumber of Patients(%)

Diarrhea 297 (91.1) 284 (98.3)
Fever 3( 09) 2( 07)
Vomiting 61(18.7) 10( 3.5)
Chill 131 (40.2) 27( 9.3)
Languer 178 (54.6) 18( 6.2)
Headache 45(13.8) 9{ 3.1
Abdominal Pain 299 (91.7) 224 (77.5)

Table 2 Detection of Cl. perfringens from various
specimens
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Fecal specimens
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EPIDEMIOLOGICAL STUDIES ON ENTEROVIRUSES
IN YAMAGUCHI PREFECTURE

PART 3. EPIDEMICS OF ASEPTIC MENINGITIS IN 1983~1984
AND THEIR SEROLOGIC EPIDEMIOLOGY

Masahiro OKADA, Akira IWASAKI, Kuniaki ITAGAKI,
Toshiki NAKAO and Hiroshi YAMAGATA

Division of Microbiology, Yamaguchi prefectural Research Institute of Health,
2-5-67, Aoi Yamaguchi City, Yamaguchi Prefecture, 753 Japan

(Received for publication : August 20, 1985)

Enterovivuses are now known to be a major cause of meingitis among
infants and young children throughout the world. In 1983, a total of 382 cases
of meningitis was reported in Yamaguchi Prefecture. In laboratory studies
performed in that year, the dominant and causative agent was identified to be
Echovirus 30 (E30), and a low number of agent was identified to be
Coxsackievirus A9 (CA9), B4 (CB4) and B5 (CB5). Since the epidemic caused by
E30 had not occurred for a long period of time in Japan, the patients over 10
years of age showed a high attack rate of 469%.

The age distribution of E30, CB4 and CB5 antibody in the serum of
population in Yamaguchi Prefecture was studied by neutralization test (NT)
before and after the epidemic of meningitis. The people under 20 years of age
possessed a low positive rate of 28.3% with E30 before the epidemic. However
they acquired a high positive rate of 75.19% after the epidemic. And the E30
infection was prevented in 1984. The NT positive rate with CB4 of the people
under 20 years of age showed 44.3% before the epidemic, and it elevated to a
medium level of 66.3% after the epidemic. And the epidemic of CB4 has been
repeated at an interval of several years in Yamaguchi Prefecture. The NT
positive rate with CB5 of the people under 20 years of age showed a low level
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of 36.0% after the epidemic. We expect the epidemic caused by CB5 to occur in

Yamaguchi Prefecture.

In 1984, a total of 138 cases of meningitis was reported in Yamaguchi

Prefecture.

The causative agent was identified as Echovirus 16 (E16) in

laboratory studies. Two of twelve patients had rash in this infection.
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SEROEPIDEMIOLOGICAL SURVEY OF PSITTACOSIS IN
YAMAGUCHI PREFECTURE

I. ANTIBODY CARRIER RATIO AMONG HEALTHY INHABITANTS

Akira IWASAKI, Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA,
Hiroshi YAMAGATA and Kazushige TANAKA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
Yamaguchi City, Yamaguchi Prefecture, 753 Japan

[Received for publication : August 31, 1985]

Since Chlamydia psittaci infection had not been a routine disease in Japan,
investigation on this disease started only in the late 1979's. Its epidemiological
background was partly disclosed in the early 80’s but many aspects of it
remained to be investigated. To estimate the infection of Chlamydia psittaci in
human and domestic animals in Yamaguchi Prefecture, a seroepidemdological
survey was carried out.

The following results were derived from the survey.

(1) Pseudopostive (16X =55%) and positive (32X =1.28%) of CF antibody
carrier rate among 1063 healthy inhabitants were unexpectedly high rate
even though common antigen to Chlamydia trachomatis should be taken into
account.

(2) Carrier rate of 16 was stable as 5.49§ in 1971, 5.6% in 1981 and 5.3% in 1982.

(3) The carrier rate was high in young groups and also in senior groups ;
namely, the distribution was the so-called two-peak pattern.

(4) Young groups of females and elderly groups (older than 40 years of age) of
males showed high carrier rate.

(5) There was no regional difference in distribution of carriers.
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(6) High ratio of breeding of pets among school children (dogs 249%, birds 23%)
would be an important factor of high positive rate of antibody among

teenagers.

(7) Cross serum reaction of CF antibody positive serum of Chlamydia psittaci
and Chlamydia trachomatis is in preparation.
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SET Wi WFIERR B (Budgerigar ¥k FET #5005
SEMEDEE, Lot No3, #RBHEEN--L Y dhisr5) &
TS (7> 2 0, Lot. No08804) #iH L
-l

3. eATHEE

BB L7277 AL AT AWRIHHED 7
7 3 U TRAREICLY), Bk 8 X = &
16X © BEMSME, 32X = B HIEL .
Bff : B B HERIE DA

WL CF Hififiliz & - Tl & 54 ?
ZHEIZOWTE, R E S E L TCF
ORIz 5 S HOWT, S Fr s b2
AR EOHM L ER THB I e h, BT
Li—@FELizbniddw, BFFTIZLr7 7L >
A= =T ILE (1980) fienid, JeanifilL
Fz b e ERRAT & 2T B L TR b dd 5.

b FILES: 4 XY, 8§ X8

16X =3, 32X =9
PR %%ﬂfﬁlﬁl?]"f T4 X = L69.10,1112)

I A 5
TLARA IR
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1) HufRBPEsE B 0Pkl (Table 2)
13, 16X (SERtE) 4.2%, 32x < (MiE) 1.2% T
botz, kb, #EMFH, EERRICIFSERE
IGERTLONL. 4% H -7z,

Table 2 CFIAf{ESH (1971, 1981, 1982%F)

otk i

£ HE
<8x B8x 6% 32x  Bix i

0~ 4 67 1 1 1
5~ 9 79 3 3 2
10~14 163 22 8 3 1 3
15~19 142 17 10 7
20~29 130 15 10 8
30~39 90 2 2 1 7
40~49 82 6 3 ) ]
50~59 58 5 4 6
60~ 68 11 4 4 7
H 879 79 45 11 2 47
% 82.7 7.4 4.2 1.0 0.2 4.4

2) FEFRANPASAATE (Table 3) 1, 8 X =

TlE, 19714F8.1%, 1981413.2%, 19824F14.3%
T1O714E IS e~19824 I3 A Ic i ¢, R, Z0
Chlamydia ®iZEHSHEFT L2205 5 Z EHHEE
B, 16X =IRATEL, 1971455.4%, 198145.6
%, 19824F5.3% T, HiERMICERALN L5
Iz,
3) ‘EMpAFTALEAEE (Table 4, Fig. 2)

I2, 19814F, 19824El= DWW T ALIE, B X=T
FAER (10~20/%1%) & BEeEad (50~604Ett)
[ZEw 2 AT H ), 16X = T Rk EIm LR
HHib,
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Table 3 FXJIC FIRABRERR

otk (@
Ex WFEE g xs= 16% =
Fst % Pt %
1971 148 12 8.1 8 5.4
1981 515 68 13.2 29 5.6
1982 400 57 14.3 21 5.3
1.063 137 12.9 58 5.5

/
a7
|
n
n
n

5 | F )
0 5 10 15 20 30 40 50 60
§ § § § 1} i § | =
4 9 14 19 29 39 49 59 {
319714, ES3 19814, 19824F

Fig. 2 FEm3Im#HEaE

4) HERIPARAEE (Table 4, Fig. 3) 13,
8 X =TIAW &I EER (10~20/4%) Tl
i<, AR (405A0) DL E TH A WAy, 16X S
T, SHICHUD <y —2TH B,

AT 3 ) &R T, 10D Lniiikffsn
HWwIZEdERE NS,

5) HUEBIHLALEAGEE (Table 5) 14, 4
ET, 108h 560t &4FE T 122w TR
L. 8 X=X, kE27/168 (16.1%), MIiF27/
175 (15.4%), ™ m16/101 (15.8%), & M20/
111 (18.0%) T, HEic kB34 vy, 16X=T

Table 4 FEFIMRIC FIRFBEARR (1981~1982F)

& * it

e g x= 16X = 8 x= 16% = g x= 16X =
mES M % MR % WA MM % R % WEM B % Bt %

0~ 4 22 1 4.5 0 0 39 0 0 0 i} 61 1 1.6 0 0
5~ 9 17 0 0 0 0 54 5 9.3 & 9.3 71 5 7.0 5 7.0
10~14 66 2 3.0 2 3.0 109 29 26.6 8 8.3 175 31 17.7 10 ST
15~19 71 11 15.5 4 5.6 81 17 21.0 7 8.6 152 28 18.4 11 7.2
20~29 35 4 11.4 0 0 128 21 16.4 10 7.8 163 25 15.3 10 6.1
30~39 21 0 0 0 0 58 4 6.9 2 3.4 79 1 Bl 2 2.5
40~49 37 7 18.9 2 5.4 43 1 2.3 0 0 B0 10.0 2 2.5
50~59 41 5 12.2 2 4.9 24 2 8.3 1 4.2 65 7 10.8 3 4.3
60~ 29 8 27.6 3 10.3 40 8 20.0 4 10.0 69 16 23.2 7 10.1
it 339 38 11,2 13 3.8 576 87 15.1 37 6.4 915 125 13.7 50 5.5
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?
/
/

I
e

% a0 0 6
i ¥
% 4 5 1
Oon  mk
Fig. 3 fEHpRIfERIEREE (1981~1982)

(2, ®MA14/111 (12.6%) TRLE{, kT
KIE12/168 (7.1%), 2m, HiH-343%T,
Fiz &Y o de ) DR b LT,
3. EHihEmE kIR
1) BT EHakin
W18 (pa4f11, add 4, #idH#ER3), 700
WHFZDOWTT oo — il L 72, &FEE)Ho 6

Table 5 #HEFIC FRFEHKR

E7I S ]
JiLiES R £ B x= 16X =
FEE % FEi %
K5 168 27 16.1 12 7l
¢ 175 27 15.4 [ 3.4
B 101 16 15.8 3 3.0
£ 111 20 18.0 14 12.6

B (Table 6) (&, MFER388HA, 1 105
35/27.1%, /B : 33/8.5%, % 73/18.8%,

HAORHERI8 At & 1 19/10.5%, /N © 23/12.7
%, HTHEISIHA, K 16/12.2%, /5 16/
12.2%, X AF70014 ], K @ 140/20.0%,
B T72/10.3%, o~ b 1 2/0.3%, 78 0 82/11.7%

Teble 6 R& - EHMYETKR

HE %) i)
it j& i s L T

pr " oo B R
Eaﬁﬁ“"*i da ke s

Beft 11 388 51.348.727.112.4 8.518.8 8.2 0.5 3.4
¥t 4181 26.573.510.5 1.712.7 280 0.6 1.1
&0 2 89 36.064.016.9 7.915.7 450 0 1.1
ﬂu‘ 1 42 959.5 2.4 480 0 0 0 0O
Lt 13 275725122 61122 310 0 0.8
&3t 18 700 40.4 59.6 20.0 9.310.311.7 4.6 0.4 2.3

# 19804F

L R R

fAH L Twi,
2) N o ST R R
L e SRR T (BERFTH) MR (181038
£) 22V THFEL 2#ER (Table 7), X249

#1/24.0%, /N5 © 239/23.0%, 4t © 60/5.8%, %5 :

35/3.4%, FoM:17/1.6%EAEFL TE), B
i3, KicowT2HBAICECFATRTH-12, F
7z, find 1 FEHLL Lo FEE L Tw s HEH
4864 /45.1% THH 72

Table 7 RTIMHEREEFRR (h3E)*
g BT (%) Ty (%)
£ H B KOO B WM fh

1~3i 556 40.3 59.7 21.0 4.5 21.2 2.2 0.9
4~6f 482 50.5 49.5 27.4 7.3 25.1 4.8 2.5
#t 1,038 45.1 54,9 24.0 5.8 23.0 3.4 1.6
5 530 46.0 54.0 23.2 5.7 23.6 3.0 1.3
I 508 44.1 55.9 24.8 5.9 22.4 3.7 2.0

*1976%F 2 A, BERETTM ek

v £ =

HEIE & DFCHE L Az Im it s RiliE b - T —
botbZogs, EHIRTFE SanERC
MELZVWLOELT Bz, FEagic A

f23E, BEOE b o C. psittaci 12343 % CF $it
IR, BpHIERTIRE 28. 1% (BTiK) ~75.0
% (), ANBHukV%%60.9% (R8) ~93.3
% (BF) T, WEICEINEIZH DD, NBIcHE
it A ATE("E L, 2EHENE TiITh i
HEROPUATIA T L 4591 7% (FH)9~19.3
% (L) O fEmmIcs 5.

PUAAT G LL % Btk & 4 B 4 3 BUR, F
ALY, B2 T—ETlEaw, AL, E
FIMETIE, 4XS2BEELTYWB LD, BRY,
EX= I =556% 16XZ I FRLY, 2X= Kk
Rmu¥hh N, i, SFERBMETIR, 4%
Y, I L10, B S, =559, FUKUSHI
LYErhh b, 1BMEEELE L7 LAY
AT LWFEMEOE==T AN L 2k, BEHFE
DR IR HTIR % F - TE M O A OB %
T2861E, 8 x= ! Bk, 16X : BEREMHE,
32X = gtk F Az, WHILEMD, R TIE 8 XS
BptEE T A e BRYERL T D, FKeldIEH
ORI RIS & 1, JERRIRBLIG 2 ) L 2 T
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BEDERNBA E MNIET B 2oz, PR
8 X =MUI6X = £t L 72,

Trh, ERHEICHT2EFRERIGETTLO
i4.4% (47/1063) #EsHsh, HEELT, 20
MEAEZEDTRTHDZ DB L7,

Foz g, 1O T ER10634 OPLANA &
A7vs, PUKATI< 8 X 1 82.7%, 8 X 1 7.4%,16X% :
4.2%, 32% 1 1.0%, 64% :0.2%, Bt 8 x =%
F5212.9%, 16 X SfRAH5.5%, 32X StRAH1.2
%) R F Az,

ERDREAHIE, 8 X =A719824F (14.3) |4,
19714 (8.1%) ICH~EFTIcE L, B S"DH
BRI BT AR ER LB TH LA, I6XET
(3, 19714 (5.4%), 1981 (5.6%), 19824 (5.3
%) OMTEIEALN LY >,

LEMBBVERRATER I, (RERGRT & S o
V2D A LN, E7z, 104, 20Tk
A ¢, A0REACLL L Tl BAE W Am Atk B, 1
AT DR E i & LT, Ao g
N/ (B 15.8%: 4 24.8%) lcDw
T, FELMIEIH O 2 Doy fE (IR o
¥6.0% : 448.1% K 146.0%) D &L T
WaH, ZOBLORAEDEL, MEEOELL

Vo kDL, MUof@E s b OO
Eh PN EDIC L B EF L LRSS
Bbhns,

b b AOBBEL YR EEZ SN EHHAE
DM@ C. psittaci FIRIZDWT, BIEAL (4
74, 4> 3IMT R 5B 45, YAMASHITA
519K 5 OSEHE 5 100F, 1980~ 19834F1C, IKFE
Bt C. psittact % EEHC M GR35 A
65.8%, EMERERS3.2%, /BT E510.0%,
— I FERTE B31.7%) L, =E 5T A
B 7.9%5 6 CF Pk 2 M L, 29 Chlamydia
HHEREMNICEICREL TWa I ExH L0
L.

EHLEmEAE RO, D EBIEERA9.0
%, WF12.7%, #EHER15.7%, “Fi10.6% TKA

(20.0%) 12 KWT % {, /EEERE (23.0%)
R (24.0%) LREBICERICEELTEY), MA@
BIERR IV HRIC L - T, Zhb50fE
BEASL TR 5%z 50, 108D,
Pk DR O PR A R T 2 & LR BT
I EHHERTE B, KR SYDHEMS DT
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et T BRI (48.1%, 46.0%) %R
ML, EFFiTETRR LI EEEISbY, &
ot Fo Rl SR TE L WETH B,

EHTNEEE LT, DFEEDHEEHT S 2
O EFAFT LTI EXFETFLNE ({RFFE
40.3%, MEAES0.5%, Ti45.1%). fEBR#AE D
—IRE L Th o E5E, EEIZTFE Lwvds, 4
AROD A 5Ty b E AT B AN AR E
FHEIZ2WTIE, R SRWE LD RMP S, TE
L WG O ESE, SR BETHEZ I,

fff : 77 2 2T @ CF Zoflio il i1z 5 v
T, C. trachomatis [MEHRPE) > 2 <AZEE (LGV)
B, b7 o—=-#AMKEERYS (TRIC) ] ol
GBI FEAED, S sMs TV S,
b4, FEIZ B v TE, TC R WE R
RO E - 7219504 P 3EE TTRICIZ HH
BYRGLRE Tdh » T, BAEDS0A L EDEIC T
RGBT D & B L H A BESEAEL, 2T
LGV i3 BEBAEREL TWB 2 2, C psit
laci DA ETRRE L TEML 2454 MnIks CF
ETRE N oz & DR L 2250 &4
LT, 222U S R R o @ B
BEAWwLERETEHZINEL — % 4o
T, C. psittaci DREFMEMHET2 2 &2
[F—HDBEED T v, L Lehds, H
HOTIRORGEE, BE, FREOL L 54T,
il ) DEE TR EFIMEL 2 bt Bbh b,
ZosizBL T, 4Rk C. psittaci CF i
PRBSHE B U o i iz 2T, BB, LGV &
TRIC Wi C. trachomatis K% AFL T, k
NHEENEWEBRINME * AL TETH S,

vV £ &9

OB THEER® C. pstittaci 1%t $ 5 CF
PUARGRAT IR % T L koo R & 1837,

1 flfEE  1,063% 9 CF #fikiliona46it, <
8% :82.7%, 8x :7.4%, 16X :4.2%, 32X :
1.0%, 64% : 0.2%T, 8 Xx=:12.9%, 16X = :
5.5%, 32X = 1 1.2% TL6 X S OEAHEAG. 5%
LR A X, RIS C trachomatis & O HHHTR
M EEEL 2BATL TS, ERIC
flrd 5.

fEAumis s, IR IBHRIC IR R G 2 R
Lhd 4% b - 12,
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2 HERIIFHRAEL, HLE 8 X <14, 1971
#8.1%, 19814F13.2%, 19824£14.3% T, 19714
1219824 XA BICE V. 16X < Tid, 19714
5.4%, 19814E5.6%, 19824F5.3% T&ERHEIC 3
[FErdiN

3 SEMSIARARIE, HEBE L SEBE
2@ 2D LN B,

4 HERIF AR A RS, FEMEIE LT <.
407580113 BATE W EI S A L LT,

5 HEINPUARAEEIC KETITAEL v,

6 EHLEETEERL, — AR TREE TN, £:20.0
%, EB10.3%TH B4, AEETIR, K24.0%,
B3 0%DEET, ik, 10@fLa/ds - P
EOFARREF RS E N Z E L OMIZBLENED S B
ZEhHENE NS,

X [

1) % BE—EBR: ol 7 ARGz D W T,
74 ILA, 31(1): 21~32. 1981,

ZERF AT LRI T IOTOBICEITS
s3An, BRER & AMEE, 11(3) © 287~296. 1984,
IRREEE, #EEHE, FEmE, A S
Hpd A, HiR W, BERES  #ikse
e TazfnE o F omigs:, #26[0
BAESR 7 4 WAESP8% . 5~ 6. 1985,
AT, ALK PIEE— SHERCE
1% 7 496 CF fufkfr Ak, THRBEE
WFFERTHL, 19 @ 34, 1982,

ZEAE], B OB, ARG HEMIE -
7 7 LI I R WL R O MR & EHIR ERD
PR A RIS 20 T, e eSS, 55(8) ¢
558~564. 1981.

=x4%E, AR Bl 8, HFLEWE
BHEOA 7 AKICIMT 2% (B—8) —
A BICDWT —— |, MEepe 2 HESE, 57(7)
570~575, 1983.

2)

4)

5)

Ly R R

#12% 1985

7)

8)

9)

10)

11)

12)

HLE &:=4 708k kR,
EfpRi%AE, 17(8) : 838~847. 1973,
KEET, F#l A WER EROA 7 L5
27 I PTICHT A CF HUiREA KR, Wk
WEMSS, 553485 © 38~39. 1980,
Fukushi, H., Ito, K., Ogawa, Y., Hayashi,
Y., Kuzuya, M., Hirai, K. and Shimakura,
S. ! Isolation and serological survey of
Chlamydia psittaci in feral pigeons for Ja-
pan. Jap. J. Vet Sci., 4566 @ 847~848, 1983,
R E, EaEn, B bt bo
735 UTPHEECOWT, BERETA LA,
12(1) : 40, 1984,

BFEHr— - ALHEERE P/ DA T LR T 3
CTHAME GB—H). AbiEEHEmrIERT
#, #5304 1 22~24. 1980.

FEH—  AbHREE PN oA T LR TS
CTRARE (8 28). dcimEREmsEnr

. ¥R, #8314 0 107. 1981

13)

14)

15)

16)

17)

B V77V AP ATANERE: 75
I UTHTEE. PL 16, AL, 1985,

AR B 74 LAFEOMRE, PHILIER
31~40, fEESE, H, 1962

Yamashita, T., Hirai, K., Shimakura, S.,
[to, K., Hirata, A. and Hashimoto, A.:
Recent occurrence of Chlamydiosis and
Giardiasis in Budgerigars (Melopsittacus
undulatus) in Japan. Jap. J. Vet Sci., 43
963~—965. 1981.

BEHEHk THuk BEEE 77197
DY AA 7 LI b DSTHEZDOWT, R
B, 29 01, 1982,

THEE D B - WIEOA LK T Y
TG 260 HARRE 7 4 )L A ¥EER, P,
1. 1985,
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SEPOEPIDEMIOLOGICAL SURVEY OF PSITTACOSIS IN
YAMAGUCHI PREFECTURE

II. CF ANTIBODY POSITIVE RATIO OF WILD PIGEON

Akira IWASAKI, Kuniaki ITAGAKI, Toshiki NAKAO, Masahiro OKADA,
Hiroshi YAMAGATA and Kazushige TANAKA

Division of Microbiology, Yamaguchi Prefectural Research Institute of Hygiene,
Yamaguchi City, Yamaguchi Prefecture, 753 Japan

(Received for publication : August 31, 1985]

In the late 1970s it was found in Japan that parrots, parakeets, pigeons and
some other wild birds were infected with Chlamdia psittact, and its infection to
humans through avian species has been recognized. Its infection to birds in
Yamaguchi Prefecture has not been reported so far.

We surveyed 60 wild pigeons (48 domestic pigeons and 12 turtle dove) in the
vicinities of Yamaguchi City and Ato Town from July 1980 to February 1983 for
the positive rate of CF antibody.

Positive rate of the antibody titer 8X= was 16.7% (8/48) for domestic
pigeons, 8.3% (1/12) for turtle doves so that mean positive rate was 15.0%
(9/16) .

This CF antibody positive rate was lower than that in the other areas of
Japan. It might be due to the fact our samples were taken in small groups living
on the farm land and not in a large flock. However, CF positive antibody in wild
pigeons in our residential area suggested to us that we have to pay attention to
CF antibody positive pigeon when we think of public hygiene.

¥ 1 ABwHTEEIL, H22EN) CEBEES4S (19834 8 A ¢ (L0 BR/NERNT) B UBEFIS84R A H ARER
AR tE A ERmS (198492 A H) oW TR L 2.
2 W OBEAERIZERT (LnWLOMmEE2 THS5—67)
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I. @&z

FILIRT 7 2 VT C. psittaci 12, AT LDEH
ZHd, Ax3, ~b, B LtEAEEZCDEH
(1ZH1318E) "R UWHFLIRZ B L, 4, 154, %
fEge, WigE, o, MR ERTD, & b7
YT 2 b gssh, WHIEEN, WMisSEFEL, Eeic
LTegilifrE LTORET 2 EMNLAS. b
FDREYRE, FHEOBHNEZ LR, KET
N FTHT L, A8, ~F, BESH»L
DRBYBIHE SN T 59, JlAalz, 1975~19784
DAKRE CDC DEFHZ LB &, 74, 4> a2fip
5 DRELBIHFIS0% Lk d £, RnToabick
BRI % TI IS WT W B, £ 7=,
IKEID M, {(LMFICERL Ty 3 HE | a5,
C. psiftaci 12U L TWABZ LML b Y,
E b~ E L THEBENL L ICh-TE
z. LarL, RO ES FIZBIT 5 C. psittaci
DERE LA DWTIE, & B, 20
U DV TMFHEFOITRE R EM L, RO
M b C psittact DREDVFAET 5 Z & ¥R
Lz,

II. MERUREE

1. fEatik

19804E 7 A4 5 19834E 2 A £ Tz, WAHh
e OF ] g BT ST 3T 50 TR AE L 22 B4~ F 601 o)
mig (Fs¥h48, ¥ 223112) (Fig.1) #-20C
IR iz iR L TR L 72,

2. WA

sl EE, MidEaEE (CF: =
47084 F—L)DTIT- . CF HUR K Uik
Pt iz, ETFHifE R (Budgerigar

1 o, 2 FH
Fig. 1 HZEHBE

L OBk B

DFEH IBIPFETEAEIR T, Lot No. 3, FREBHENL
£ D #rS), BUHIRG: (7> 4 A=W, Lot No.
08804) #=fEmAL 7.

3. HedtplE

BEEH v7 7L AL AT ANEVHED 7
7 3T HAREESICH ) BUART 8 X = & Bk &
EL 7.

. gt #

1. B4 o) CF Hifkilisr4n (Table 1) 1%, F
2N T, 48RP, BUARI< 8 X 4018 (83.3
%), 8x 6 # (12.5%), 16x 2 5 (4.2
%), ¥k TlE, 12600, A< 8 x 11
il (91.7%), 8x 1% (8.3%), A=t60
th, <8 x 51 (85.0%), 8x 7 f (11.7
%), 16X 2l (3.3%) & -7,

Table 1 B4\ b C F&EHS %
E7IME S

i H
<8 X 8 x 16 % 32x 64X
AECARE 40 6 2
F Y b 11 1
al 51 7 2

2. Wt~ oFfafAE (Table 2) (&, Bk
fili 8 X <HRAH, Fs9F16.7%(8/48), ¥ o3
F8.3% (1/12), &7t15.0% (9/60) Tdh -7,

Table 2 H4N bOC FiFEEE

HOM HEEt M B BE%

| SRR 48 8 40 16.7

F N 12 1 11 8.3

BF 60 9 51 15.0
Iv. & &

FKEDEE S M SBT3 C. psittaci CF Hrikfi
AHRICOWTIE, AL (1956) "5 H 5134.8%
(33/95), # (1973~1975) 9% 4:[F 7 EH# 4
T, HiE )z & D) 3EhTH B A%, ALIR16. 7%~ T3£80. 0
%OfEMICd 722 & FRRikL TV B, 198041
[, &#Twv < o ofFES TN, ALiE30.5
% (30/105)®, 27.1%(96/354)®, H#ir40.0% (20/
50)10, gk, EH, =T37.1% (211/568) 112,
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TH137.7%(20/53) 12, S niEHrH D, b
DOHEEE, HEAG 4 X SHBUETTRL TWa DS,
[EH4 At =T ST, WILE, b ifo
Bh, SX=SrRHETEIIEAELELTWD,
fE- TH~alx, B X=MHMEETRLE.

s b oPRiRAEE, R—ENTLHEIZLED,
Fh, NFOFIZLoTRLTY, PIZIEEHNENRN
TAMX (i) 93.3% (14/15) loxf L BHE

(JEFHER) 15.8% (6/36) ', #LIRT19744E16.7%
(2/12)3z # L, 1979~19814F40.7% (31/
76) 1419, ZFEaDFiliAH L, Tk Iilco DB
o LV BHEFRLDIERE LT, 24
LI, faE, W3 SrFz snb, &7,
FEARIC DWW T, RETINE TICHRBSEES
Lz C. psittaci BT HLERD, Bilkh, Hh, Fx
FHHETHHBENZERIZOWTIE, LTLD
‘o R H e RN T Wy, RIZVHES R A
DF T L, A ADRAET S C. psittaci 1$71D°
BV T F RoRmE LAz, MER &R D
WT L RIFIE T, BESWIIHRALERRO S | A
SaHEL 72 98D C. psittaci 5, 2 DD MiFHTIC
SEREN, ZommiyiiEemar BT i
DANPFIZEELTWAEZ EEFHELTWYWEY, K
I DWW TR BRI L Tyl FElcow
Tit, RIc k2RI AWLnEEZ LN
L, BmECOWTIE, N ox ) BIE
pEFLNS, B, N FEOT T LY
12, ZE=L99EHT 5 L FICREL Ty 28
FHOBLTF MRS 2 5%, b
FAEERYT 254 &, JEEhIcBEE L C
psittaci HYEEIE L EEER b 2 ), Moo~ b AT LR IR
WD Z EICEBBEAN AN EILNS,
- T, fkk, (AP BEENE v F KR T
ld, WHRNBYHHRI Y, ToREEWTULEA
BLLd, ZHIHL, BUFHRSETE LD
HEBBEFHHTEE L THEIC L 20,
PUABAEIESRIC L X F LD EHEES NS,

404 2 TAE L 722 b OFR B AR E MR
AR (15.896) Mo Z 4L & [ERIC, fionib[X & b
L TG 55 2 &, BB TELL
TWAIFEAPENRE LI EL—HEEZS
na, wFnic LT, BRATHE~2DHD%RHA
LT3 85 F DlIC C. psittaci DEEHTER
AN ki, Smlik b b L EELZLTH
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V.32 & ®

19804F 7 AA 5198342 A £ Tz, WA mRELY
FEET R ATl CIRE L 22BN C psi-
taci I2HT 2 HEAAE R ITVADERE 272,
1. B4~ b o CF I, FoxH48Fl 5 5,
8 X SHikREAEIL, 16.7%(8/48), ¥ ¥ -3}
1260:08.3% (1/12), 715.0% (9/60) TH -
7=,
2. KEOFEN P OFIRRARI, HoiBED
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BIOCHEMICAL ANALYSIS OF BOVINE SERUM BY SERALYSER

Kanji SHIRAMIZU and Masao ABU

The Velerinary Hospital, Faculty of Agriculture, Yamaguchi University, 1677-1,
Yoshida, Yamaguchi City, 753 Japan

(Received for publication : September 25, 1985)

Using SERALYSER, a new instrument based on solid phase chemial
analysis, Hb, BUN, Glucose, Choresterol, GOT, Birilubin and LDH were
determined in serum of 54 samples from dairy cattle. Compared with routine
manual ultramicroassay, SERALYSER was easier to operate and required less

skill because it utilized MLA pipett for sampling and measurement.

With

addition of some other essential items for bovine Clinical examination such as
GTP and GLDH, we are of the opinion that SERALYSER would be quite useful
to multipurpose analysis of small numbers of samples at outdoor field.
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PREVENTIVE INVESTIGATION OF BOVINE FASCIOLIASIS

[. SURVEY OF TEMPERTURE AND MOISTURE OF STRAW BUNDLES
IN MOUNTAINOUS AREA OF YAMAGUCHI PREFECTURE

Masao ABU and Kanji SHIRAMIZU

The Veterinary Hosital, Faculty of Agriculture, Yamaguchi University,1677-1,
Yoshida, Yamaguchi City, 753 Japan

[Received for publication : September 25, 1985)

As a preliminary survey to determine the length of period of infectious
ahility of Fasciola hepatica wmetacercaria within straw bundle capsules in
mountainous area of Yamaguchi Prefecture.

Temperature and relative humidity in straw bundles, preserved in the attics
of cowhouses, barns and hoticulture vinyl plastic hothouses by self recording
thermohygrometer from the 23rd of November in 1984 to the 29th of March .in
1985, were recorded.

On the second floor of cowhouses an barns, low temperature and high
humidity were maintained with small variations within a given day. On the
other hand, in vinyl plastic houses remarkable variations of temperature and
humidity within a day were recorded, particularly in the upper part (170cm
above the floor), which would diminish the period of infection of mefacercaria.
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BODY AND ORGAN WEIGHTS AND THE LENGTH OF INTESTINE
OF JAPANESE MONKEY (MACACA FUSCATA) 11
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Kazumi HIRABARA, Tetsuya ISHIDA, Hiroshi KAKAZU,
Shozo MOCHIZUKI, Kiyokazu OZAKI, Eiji SAGARA,
Yoshihiro SAITO, Takashi SHIMOUCHI,

Katsuhito SONE, Masaya TOMINAGA,

Yasuhiro TSUZUKI and
Motomu WATANABE

Department of Veterinary Anatomy, Faculty of Agriculture, Yamaguchi University,1677-1,
Yoshida, Yamaguchi City, 753, Japan

(Received for publication : September 25, 1985}

INTRODUCTION

In our previous paper (Makita ef al. 1984), body weight, the weight of 23 organs, and the
length of intestine of 20 Japanese monkeys (16 males and 4 females) were recorded. They
were also compared with those of 6 Formosan monkeys (4 males and 2 females). This is an
additional record of body weight, organ weight and the length of intestine of another troop
of wild Japanese monkeys of 5 males and 3 females.

MATERIALS AND METHODS

A total of 8 Japanese monkeys (Macaca fuscata) captured in Takasaki Mountain in
Oita Prefecture in the fall of 1985 were sacrificed under anesthesis with Nembutar and
Ketalar. Each monkey was first weighed and tissue samples of aorta were dissected out for
electron microscopy. Then 23 major organs listed in Table 1 were weighed. The weight
of the gall bladder was included in the liver first and then the weight of the liver was
recorded separately. Each weight of gall bladder included that of the bile juice. The weight
of the stomach did not include the content. One of the old male monkeys had only a trace
of the thymus and its weight was not measured. The lenght of intestine (Table 2) was
divided into the small intestine, cecum and the rest of large intestine (colon and rectum).

RESULTS

Table 1. Organ weight of 8 wild Japanese monkeys.
Table 2. Length of the intestine of 8 Japanese monkeys.
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DISCUSSION

Body weight and organ weights of rhesus monkeys (Macaca mulatta) have been
recorded. (Cupp and Uemura 1981, Fremming, Benson and Young, 1955, Kennard -and
Willner 1941, Kerr et al. 1966, Van Wagenen and Catchpole 1956). Those of Japanese
monkeys are not available except for our previous report. (Makita ef «/. 1984). As an
extension work of it and anatomical record of the Japanese monkey (Makita, Shirogane and
Kiwaki, 1982), the present data of 8 wild Japanese monkeys are expected to be increased
with additional data of other groups of Japanese monkeys. It is obvious that the data so far
obtained are too small to analyse the difference between sex, age and the troops as well as
developemental growth. However, they would be valuable in the future as a part of
cumulative data. One of our inteerrests is focused on the occurence of doublet gall bladder
of the Japanese monkey (Makita et al. 1984). There was no specimen of the doublet gall
bladder examined in this study. Brain was not included in this study because it was used for
the study of veins (to be published in the future).
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Table 2 Length of intestine of the wild Japanese monkeys (Macaca fuscata)

22 (male) 23 (male) 24 (male) 25 (male) 26 (female) 27 (female) 28 (female)

21 (male)

Code number (sex)

237.0 244.0 258.5 295.5 289.0

251.0

237.0

231.0

Small intestine (cm)

4.5
77.5

5.0
78.5

3.5
63.0

3.0

62.5

4.0
47.0

6.5 4.0
93.0

89.0

5.0
99.0

Cecum

Colon and rectum
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