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REVIEW
IMMUNE MECHANISMS IN BIRD AND FISH
Tsuyoshi BABA

Department of Veterinary Immunology, College of Agriculture, University of Osaka Prefecture,
Mozu - Umemachi 4, Sakai City, Osaka, 591 Japan

[ Received for publication : September 15, 1989 )

Fishes and birds seem to have basically the same immune response
mechanism as mammals. The immune mechanism in birds is characterized
by the existence of bursa of Fabricius as a central tissue of B cells and by
the lack of IgE and IgD. In fishes it is characterized by head kidney ( pronephros
) as a center of B cells and by the existence of only one class of immunoglobulin,
namely, IgM, though the molecular weight differs. High susceptibility of the
immune response to breeding temperature in fishes constitutes a difference from

mammals and birds.
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175 T Lz X » TEERNSENE R IGe FE ML
BEERIE, $20»EEERMRPEQEICHT 3
PAEAREPERICET T 5 2 LH19614FES 5
B S iz &, S H TRERY T cell 50O FHEM
DT H B L RAMDEZ A TH S,
B BT H, 1966488 & 0 BR bR hafsimEs +
X fBSHic k- CEERBEGE, REREE,
GVH RIGHME T dH 2 IdilkT 2 2 LB S0
ah, TOBROEZLOWRIZIVBECEVWTY
s i KRR o e B PP E 4 I B 1 B HiBh,
H2RIPHEIC@ < EFWO T Y o Bko e
E, Thbb, BiEY oS EBTH S Z EHR
ShTwd,

=7 M) Ol EBRICE - ThAARE TE,
SH4EFEEL, TOREER S AFEEICHIRT 3,
U SRR EEAERE L, Fig. 115
Lizk o5~ 6 HEDOKEEICEAL, KE
LEESHMbT B EIR13H M, 14AE L DEE
ABITT 5., BHEABTLRY o 8RiauE L
EHilamkna2rcs4F», H4 2R, 2 F L
MR 2 IR T & - THERERYICEREA L, ML
Bz T Teell ¥ LTHREAMHAEN S, I
JRIZBEC L - TELRSY, BMtEi~4 7BE
ETETOEREETY, ThUBILRET 5.

SR TYsER (THRE) 0@
HRE

Fig. 1

—%h, BEOEHMEEACEETS2 77 7Y
¥y AR, WHIZT A b AT o 0B (2,
HA)TAZEICL D FOFKELNE, b3V,

I OEREE 2B

LB A R Il A L, FOBIEBIT 2
BHiAOELERMPRES o7 ) v EBEL {
WA, bhowik, HWETAZENESh, ZOH
EhSBRETRY 7 7V F 7 ABRSHEEGIEILE
(FFELISE ) w54 % B Y v/ Bkoiitidse
B, T4&bb, Beell ROBEPIKTHB LS h
Twa, WIETR, v9¥FhECBn T4
RIERE+X BB L - T [gM EEENMETT
ZrwiREL ALY, BEOT7 7 7Y F
ABHY T 2BREOFEEC 2L TETHETSHD,
BEOEZA7 77 VX9 AW E FDHREFREM,
BRI AL E LS L OBEME D S, HEERS
A4 TVEAR A ¥ OB Y > K (GALT) #8
Bcell PiETHZ2 LbFEZ 5TV,

ZU MV IEBWTE, 4~5BEORBRREEE
77 70 &7 AROIFEEMR L U TS
#E51L, 9~ 10EEE X D EHER S, 12~ 13
AFEI i TEERIC EEESREEL, BM
B (/Y o8k ) OHIRICE S TABIC 7 D%
L, 18BAFEIIEZ 7 7Y F 7 AEIZRLEW
H) oo lEoREERE L 5, 12BN Y 7
7 F 7 AR A LBHAEO—IR iR~ b
TTazeBRINTHED, BHEHCBRTETICM
FEERIC & ¥ o i AR b T B
WbhTWw3 (Fig. 2).
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HHH, TORMBeell D777V 9 AWAT



E165 1989

DR SE, bbb, MREERES 0T
Vv (slg) @7 FAAAL v F 7T, 23—V R
4 xF LN OBEHERTFHES L T2t d

L2

REhTW3S (Fig, 3).

BLIRZE EEBRELTWEWZ 7 7V F 7R
FTEAD null cell (Non-T, Non-Bcell) &, in
vitro THIIRFHHE I R {ER S22 L T cell v —%
—%RMHL,GVH RIGELHER T2 2 L o8&
nhtTEh, 777U F7 AEAY > SBROBHER

> ( late seeding clone )
Thbhk, 777

Z OBRFERBERE, 7T

L @ SHEEEEDE TS,
4 P Fig. 4WWRLickdiZ, 777V &7 ABAY
3 a 2 SEROAREA DI OB, SEEHE IR
- il TH7u—ViLkoTRZZE5THY, —f
BEEEQ, EEMEK, 74 VAR EORRIx
® ©® W) ¥5 70— 35 (early seeding clone) iz,
5 J MEFRINIE T 52 0—
& .', _ DB IENS &5 TH 5.
b EI_W 7 REAY R, F2 022 ko TR
a @ @ @ OEFASR D, BREMCRES L TEXRExh
2bDLEZ N5,
l [ F—¥avOEHEOEbY CBWTEELRAT
@) @ . 53,
1 [ 1 777V YA oBRIE, B bB—ERA
igM 196 '9'“‘ IR THERM L, BEC Lo Thih B
Fig. 3 =72k B 1 3nak, HRD LASHERR DFEE L4z 4 ~ 14BEE X D BHEE 1S
#at B, 6~ 124 BiTHET 5.
B 5 L%
* % NDV, Inf.V,
H
Y SRBC, HSA,
24
JAY B. pertusis
#H Br.abortus
85 S.pullorum
" F.tularensis
-3 2 7 14 21 288
:1..5:“="‘. ®
0%00® o o o
[ 88 | e@m |
Fig. 4 =7 hUIZEITS BIAROERBEHIER: ( F BH SO ORFRIRZE ) (Ivanyi, 197501REH

ThE)



=7 DOk, 7770 FUABEMSHHE
iz T, B cell i3, B, EBRk, H—5—E,
GALT %t FOFMEY > i AT 228 (B
cell D—ERIEMIR~ b BITT 3 ), MicBI5Zh
S OFEIFig. SIERLIZESITHSB, ThbHEK
Y YR OES L ORI, H9TERIE
ZERELTBY, ERETETCREPLOEES
KEELTWA,

VAV SN Whi)

L3:]: wakE N—"lali 7Lk i~4+R
i URLE 118 L dm Eeh (2D

Fig. 5 =7 b VRROBEFAIFRE

AFOAENI, 8L URELTOE IOV
TRF—FERLEBSLLFEMIcBR2 Z LI
75,

HEREOKRE, BOBEFHEI—NDY
R E U TRMbRTICRE T 5. BHERRCIRY vt
Bk (HORRHIRL ) oFuxdie v, IIEERINT S
ZRELENT 5. Lael, KE, BEOXFIEEE
ij-ad = &rd 2

AEolIE, FohizgdEhns V) o EBRE,
JERE, SEEMEAT, i, AVAIEBWTE
DFRMIMF Y >R EBEHERIM TR (CH- 7Y
Yr)TIRnvl, R—lE~BATEZE, Th
SO E L LTEE (8% ), B B~BT
L, g, i, BE, B L BRBTT 20
B BBE L v Ew ) EERER» S, k=
v ADMBICEREH-F Y EEHL LS
&, FOvE N Bk, BABITS
B Ly (Table 1) 25, BiTiza4 0l
RN 3/ Zo—FadikicL T, 2
& 4 B0 o A ofafsiaixsc (ELISA) 73
5, EEMSRIGT 20 7T~ 16H%BTHS L
WIARER NS, RO L HIAME BEO
Bapg v [Ekz ) > SBROMEBIE, Thbb, B
MY AT H B LA B, AEONIRIZHE
BLPEMBREREL, ) Y SHOESEELT
FHET 5,

I RS S HERE

SOV ABRAYH - FI RS
HOEFEA CPM.

Table 1

A 1 2 3 4 HEE

KR 75+ 79 2074257 248+155 326402
BERE 107+ 094 134+ 81 357505 81 +102
FEEE 12+10 15412 131+130 22+ 10
WA 14+9 B8 £10 36+36 7+ 2
BE 15+16 13+ 7 38+32 7+ 2
R 43452 63+63 241319 79 440

( Tatner, 1985)

ERBLVHBIIBLWITHELOEFTRRICLH S
) SRS s R, LRSS M
WHRASTEET 2 2 L s, ZhoORE ML
H, BB 2BHICHEY T 2 EMBETHS
Edkiz, BRSO vosREOEERE, T
bbb, VbR ThBLLEISRSE, L
L7ehis, BREAMBRTORET L - TRBRER
iz o ¥y MEEMRE, 77— 2 B H
BeaZ s, MBRERVEEESN, T4b
B, R oSHBTHELELEZ SRS,

BRERMER, HMEE=MELLTaS 20F LR

&, Fh bty 2B 0 PFC #idMictb~T
EEEETHY, i, BEBUBERAO=V~=
ADBIIET TN oSERBTEREL T 508,
T2 B TR IEAYD Y oRBERASHER L 80
EWHHRE (Table 2 ) 6, HEEIIHEESC
BS54 2 U »oBROBAEIR (i) Th D, it
FAYMEY BT H L EEZLLONENTH B
Za

Table 2 ZIvANY »AFABEERN) /1
BHOEFHEE

HEe Hans Bl T
KA 3 .

5 fuaEstE mmLEC e
B BLEU R

4RIV SR EcEL ZIRO2
Fei

21 AL BE JVEE

28 Ak AL ﬁﬁﬁg

( Tatner & Manning, 1983 )
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RRRE R

WEAE, BEomEMERRORFNZ b DI’
DVYERTH DD, TDY o FKITHEE, HEE»
5T U/NER (T cell) &B Y 5K (B cell)
ZRRENE, ZhoMY > BRikE OBEE
7w, BRI, MRERENRD 2RV 27—
<A bz B REYE, AElERI R
ZRERFER LTRSS,

B, ABEORERERR L oo lnic
%Y, VR, EPROVTRKEERNTEHL

<R, £ D Tecell it, ZOHEEIZL->T
BoOY 7y bzgFehTws, bbb,
REEEDH B\ i) RO - AMbizBi5T
A= T Y 238K (T ), MfEBEE 2ET
F7—T )8R (T ), REIGE 2R 3
TV yt—T U8R (Ts), 8L URERLE
RIGZEbHLZ TV 8 (T,) TH 3,

Table 3 RJANDT, B »/EROMRDLLE

H H T Y o8k B U >k
777 * AR
= * L fakmE (BE)
& @ M £ - 4
£ E H — =
) oSHi S OEE faelg: o A H AR
B S AR E 6 0 el Y i e B
Vo EmARoam B iR >05 0~5
0 =g k) 1777
(%) [gZLg 7Y (0) )
S I >0 <10
M 80~85 15~20
i 35~40 60~65
1) > 75 25
O] 25 75
HfaRmiR Thy-1 (8) + -
Lyt o =
Lyb = +
H-2 + +
Ia + -
MiakmAEs 07 » (slg) - +
WpaREv 75— Fc - +
C3b - +
n R + 4
FrMERo € v FEERE(E B) + -
w4 ¥z entt
5 Rt (i) ConA s -
KBH + -
UEAI - +
PWM + +
Y REH (LPS) - +
%’ggﬁﬂﬂb:#ﬁ‘é a—FVy + +
TAMPATOY + +H+
vrukAT77 sk + +
X E=si /n X
bl R OB OB RE + +
HAEEME~OME Lz T 3
A= T 1) 288k
Bt~ DS ksl o +
MlatRE~0ls ++ L,
BE 7] Vo7 ahd v 7
fOE B OE ) ES)
f O R E [E18 L #E EEL P

KBH: 4 ¥ ¥ v A~w i NnF=>, UEAL N) 2=y - 7 NF =1 (B, 19810 —ERE)



<7 ADT,B Y >/ BROMROEE% Table 3
R Lizd, T Uy BREERNETFRMSRE
2 & % EilREmAEBRTETHY, FMo>
774 — Y, MilakEiR e LTE,
7 Ok E T 5 HBEAENIRE, T/2b b, class
IfiE (=7 ATCIHEH-2 EFTIEHLA) %2, %
fz, SBOBELEHET (1 8) ENTHS
HEnEREENE, Thbb, class IR (=
Y AT ladilf, £ F T HLA - DR HIR ) %%
B, Bici, Tcell D7 —F—HELLTFVA
TiE Thy-1, E FTRCD, (T;) 287 5.
Tucell T~V ATLy-1, &t NTICD, (T,)
HiEDS, Tc, Tscell TR¥ZATLy-2, 3,
E FTCD (Te) MUESEET 3. £/, Teell
MR A EORE7 0 7)) (slg), B
LU ENTIED ZD5ED FeBiaicndd s
T —HEET B.slg X TS IgM H B0 x #HT
HhH, RT3 vEe7Fy—LtbEILN,
v A T cell TiE—#IfadH 720250 ~ 1,00043F 23
FETB.Fcre75—b pu $#BLU y #Hicwd
ZHDHBHY, Fou #HETZ2L0IE Ty cell TH
D, Fey #8321V >3k Ts cell TH B LR
b Tnd, T celiZ7 4 bAax I nF=r(
PHA), ¥4+ %> A(con-A), 47
YwAATINVF=r (KBH) D~ FVx
Y(vzFy) L THERIGERT. £,
AFa4 FhvEvEHL TRSEEND B,

B V) o RiFMilEEmIc S BOMELEH D, F
fAor77AN—cRETHHEENS S, Hluk
WHEE LTI T cell £E#%, class [ HiEB &
Uelass IHEEEEL, B cell v—# —HiR (
< A®D Lyb) bEET 5. HIRRERES 07
DT cell EREEDIEFICE L, 1005FLE
DBEET S, £z, FHOFcve75—%5FbL,
HEOE 3RS (Ch) KT svEe7y—%FL
Twnb,

<A bV iexrt 505X PHA, Con -
A, KBH TR$#{bIE A &k b, HIEMeE
BATHB )RS (LPS) oxf L TRy
Aehsd, HBEMEFINLTE, 7AMATO
v, ¥Z7ukA77 I FcEuREEERT.

T, B U > S8R5, ML T, v 2o
Tr—YR TV »BREXRDE/ AL, U Uk
H#4»(IL - 1, 2, 3, 4, 5, 6, T4~

I R EE SRR

F—T7zur)ilLshATr—FOFEESHLN
THED, SrlaEEEERSRED R,

T, B cell o fEEmin e LTk, fig
M0 K cell ® NK cell, %7z, HREEZEHHE
rLTolabpMMiE (£ s TEHLA - DR) T
brvzu7ry—¥, MK (dendritic cell ),
Z w4 v AHRE (langerhans cell ) 7 Eb37E
ET 555, FRTRZOFMICOWTIRERT 5,

BEEOT, BV REiZOWTIZEIHRO <
A, £ MBS LREROMIZEY, EVFEIHE
HoRH 6 T»2, fllRER (RHES) B
rUvE 7y —lc2nwTi, class IETH2
la - like ® BL fURDTFLE, 7z, FEHEHREES
HETFEAE (MHC) %2 BEEGETEL LT
ENo2h B, EFERDTHETELTHRY,
Fi, =7 VD Teell @rEL LTI, B
BERIL (GVH) EE#H»r6RBHoN2L5Th
B, ~NA—EEER Y TV v b — G IR bR
CBWTHHENE LS KRS, =7 F)KBW
THYMAEERBRICE /A4, UkbA iz
£ % T, B >/ 3ROHHE - SEOBIEHEEH 2
hTwa, IL-1, 5, 6 OPEIFENERE S
DFHIz DWW T RBERSTIATHS, £, =
7 bV, X7 T, BHbER 1 BES SR NK cell
PHEINT 5 LBBHENT WS, Table 412 T,
B cell D&% R LIz,

Table 4 =7 ) &HEES LURHELFDT )
»ERE B ) A BROBTREE (%)
T B
g Bg 95 5
777V F AR 0 78~100
g i 1 15~27
B R 58 30~41
e — — 80~90
EERHE = 45~55
KERY >3 — 45~55
P RERL S [E = 1~10
FAH Mk 57 10~40
fif % — 13

BT, WAE BETASGILZ LI
SRS RSHEL, BEMTREL o) vk
OHEFMBEET 2 DELIC DV TIEREFHD S
Hig L, FRECOWLW T LFERc~<s E, 2
4 OEBHRTH ATy 7 74 N—FFRF Y o8
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BRid, HiMERRY > BRI % v ol E R
WBWTHESZITSZk Table 5, iz, =¥
v A DEREE Y > B 2 il g ms o
HEERBRIz BT, MY > s5RIZH100%,
B, Moy >o8BkIiZ60%, SMEImY o BRiIEH
NUBHERZITE R E» S, RETIER
B3k E 2N OBERED Y v BREHHEFE
THEZERBELITHB,

Table 5 HEERHRIRMBIZL 2 F10HT A
S, EEMmROMRESHE (O31)

L (%)
WEdie  FERE M
Fulalsum i 7 + #ifk 36.8 62.5
bilapsmA g 16.2 20.0
# - 5.6 6.5
IEE & F Mg+l 17.6 17.8
( B3, <+, 1984 )

BEO) A BREERE 0T v (slg) OF
EIZOWTRE L DEREEA2SNEH, WIho
WMERKBOTH, FEBOLTOY > EkHslg
BELTWS LT3,

LirLihis, NI74 v v @FREMPY
JSERIE, FO81% (E ./ 7 ofifkTII65% ) D&
Mg fFEMBTH B Lah, £z, 7V — LD
BRY > NBROD slg (ZBEE ) > SERD slg £ D bERY
ZAhnuEwIHRES, FUF a0y v
SSERIE, 2O slg i ic AW F—Y v bioxt
TAEMBENLEDELZD ELIHE, Hicl,
®/ 7u—F kR ZEERGERCBVT,
7 AV AF v XAOKMIMY /35D slg FLER
DY SR THEMOIER > T3 EWwIHER
Fab D, mEDY VAR OB, EEB
2 & o T slg HYERY, SR LRZ > TWw 5]
fetEssd B, Fiz, HIlRICHEET 5 slg (IgM) &
meEm IgM & iE, SDS - PAGE TO/¥F — 48
HLERLZEWIHELH S,

BiEE» o A5 L, *o¥ 3 2BERMRTHR
ELES, BR, Brsu T RESEHE (
ABC) #3 7~ 10f5t8hnd %43, Mg Tidsy 2 5
La#EmLiznwZeshsd, iz, 3BV TH
EtcofET, EBO PFC ( 75 — 7 FaHE,
PIEEEMIE) I LT 2k L, RiRT

RIZEAEHIMLEWZ kR EnS, JaR) >
Hidslg #RET 28N ELEME TRV EEZ
Bis, A4 YT BB E WS A
BRMICEIT Y Y RERORRE, T2b5,
BEERIC R 3 Y v BREMOFEI DWW TH S
b, =V=A0Y) > BRiZcon- A kLT
EiGL (H-F Y 0H0ALER ), EEB LU
R Y > BKIZLPS, PPD TH#ET 5. 2,
AFEMmY >8Rz LPS, PPD #{FH& ¥ 521
Lo T PFC #8N3% %, =¥ < AOKHMIM, H 5
wighiziz, F4u>r7 7 A —RkE, FEEEEY
VOSEROSEAE L, IRASHIIEE LPS ot L, FERAs
#iiE PHA, con-A 2 LS {ERIGERT (
Table 6).

Table 6 4 0OH5LRE, FERFMEEBO~
1 by, REMHERICNT B0E

T4 E IS EELRE
T A
PHA ConA LPS (CY G'J-fi‘:tg
W ~ — + S 4
R + = - R -

CY:v7ukA773F, S EZH, R:iEHE
( #3E, 1982 GG B B &icdZE )

%1z, O34 OFAEMP D PHA, con-A [BEMHEY
VsEkE, LPS IHEMY > BRI EMNIC L R
2 TWwa, BIZ, 7V—FILOERY v 5z
Mg TIMET % £, PHA I RIGT 2 MilEEUHE
TL, LPS & T Ml 8ENT 5 £ v oM
bdhHs, £i, AF—~vw F+Z77 OEEH
%41 IgM M TS 5 &, LPS BB
KETTFILLTBEHLNT S,

PlEofRifE» s b, RICiEdi { L HigEE
By, R R o 2@ ED Y v oERERM
BHEELTWVWBRZEBHESLTHD, NTT-
F ¢ ) 7 —MRERAOIHEEERES ORISR
hobENLREETES,

R BVLTH, E/AA Y, VrkAaArO
FEBMeNTWS, 7 0lg, HEHE% con -
A THIET 3 &, TOEIERPICY rhb A Uk
WEBEEENEZ L, £z, 34D T-1like V
v 38k % PHA, 737 vt ol (MLR) &



% b, & O FDIz T-like V) >/ SBRO8EH %
BT AP —oAf %2 (IL-2) EWHBE
FashzrZk (IO T-like Y >/ERIZE bOIL -
2k THMRET S ), HEizid, 24 OHEEH
fa% PHA TiEtE{bs % &, £ O3 Lz ) >
NERFEBHETFH, £, =V~ AOHEEHIEE con
- A THEF hiF~ 7 07 7 — JEEEETE
HERrhdZrh¥mEash, >vATIRIL-1
DFELHONTWE, V74, =I<ATH,
in vitro, in vivo TY A WA RBREE2 L, pH
2CHERA VI —T7xurdEEENS,

ToiEBER & LT RREgE s LTo~
7877 —YOFED NK cell DEE LD b1
Twa, NKceliz2oWwTid, 7AVAF=AD
HE, 2oftoV o8, £ hoss—Fy b
BV rosfEfatkicn L CIERERAICHREE
ATHIRESSIE { S L, 7 OIS EEE 0%
VYRR IIHALED NK cell LRETH
D, ¥f:, ZOHBEEEOERFIZ ADCC TEWI
EHERENTWVL S,

HEREE (MEEEGE )

A0 LSz, BED BV o 5B HlIE 7 7
7Y F U AWCHTAE, T OWOMHMEREDRE

so—rntiE
(4RI & 12 BEIE )

1gG

I O ERES S HERE

Db LICEIAL, BT OMREREIC IgM (1) #
FHit2, FOB=7 M) TRITESHIZSHh
TWRWERT T AT gD BHRT 2. Z0HhE
BUXSERIZZ 7 7V O A|AT, HBWLREEK
Y >SS A S W B ICEER R, B
[ (7a 73 A) > THIREETEIZ 1gG (
y) B20iEIgA () BRET 2 HO0Hbh 3
(Fig. 6).

F D%, FETHEENIZ, H3WIFHERT I
Bl % A U e URRIOE 320, AR B
WMAEZD Teell LVBHEALEMEDA 5 —
o4 ¥ OFERDS L TIgM, IgG 55wt IgA
FEMI R FhEh IgM, 1gG, IgA FELHR (7
HHha) ~eak - MREL, ThThofideE
£33, ZOBRIZFig. TwrELize7 208k
FEfkEeEZ 5D, FREDI =7 )Tl
IL - 5 (B cell #5EE T ), IL - 6 (B cell 3k
HF) OFERZED SN TWAS, IL-4 (Bcell
BT ) OFFLE £ 251z % OFHIIC 2 W T I8
DRMIEFITE s,

Table 7 IR L=k 51z, BERFHEDHYESR
HFEEMZATHD T IgA ZEET 20 THS
B3, HELEE & BERRIC 1gD, IgE OFEEEFR T 23
EbdHb,

70— DRI R TE)

7Tk gL
EnLEFNLD

F=ap- %

AR S LR o IgM

Fig. 6 B fAlRDOFET2 ( Cooper, 1974 WE)
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Fig. 7 B#ARIIEHE - HMEIZRIZT A > 9 —01 F o DEE

Table 7 BFERNRES QT DT T A
BT )T A

IeM IgG IgA IgD IgE

E b + + + + -
wTA Ll S R S
Ty K =  + 4+ B =t
¥ + + + B ek
ENEY b + + 4 (! S
v v + + + = =
g + + 4+ B
A 4 + + &= B
7 & + + S B
4 X + + T - I -
B #H + + S B |
BEE  + = = == =

P e & 4+ = = -
e + + - - -
R E + - - - -

(=) REFEHTEE ST Wi,

=7 b D IgM &, MBS TR, HER,
fEkhk, IBH, URECRESHE, SRR EWCEENRTS
0, SFRE8YF, 11S O 5 BETH Y, AL
EHLTHESR, B, Y, EVIRESELOD
HHED IgM LHEBEREEZE T, =7 bV O IgG
W, MBS, WE, BBRE, HBH, R,
Mg Eh, HTFENEH, SOBRETH
D, ¥EHEMdIREEshTw3, [gGO ¢y #
i, HABLRGDSEORAS Yol LT

s IgV & TN, 7o07 4 v A LOESHE
[T, TgA i, M RETH 2 HEH I
BREBECEEh, B, EE, ENE, 6iE,
RN, IR b ST has, [EHR» 51X
g LA ERE SRy, Miho IgA ik, 7~8.5
SOEREE X UVITs DERED D OMBRDH 5N,
fBH e TIi315~17S 27, kT2 L 51T, IgA
BRATRECED2TETHY, SEFOL O
PN EE T 5.

=v b TR, 77 7Y% ATEEEEOR
BELROEESDONT WS, Tibb, Kl
CBUBTAMATFOULYIBI LB 777 Fv
ABEDFAMER, PIERKIZE T 54 BRREC
Lo TERBOMP Ig BERIEFEIETT 5, Ly
LizHs, 8~ 10EIBIFchiIRERET S Z
iz ko T Igh EEAAEIXEME L, Milhitixir L
AERBEI D b BHEEFITERASAORL LI
w3, ZOBE, IgA EAELHNIEREZEET
55, IgG EL B2 i = 15 iR TEET
bH3, ZOIgEEFREORECEDL 28E, T4hb
B, BHE% Bcell 2 5 Ii{EEEMAT~ & KR -
HMEE 2777V F 7 ARORBREDEED
SRR IEAS LT R WY, BHE, BEED >
IR TH S EbEZENT WS, Fig. 813 Lerner
S (1971) OIMEL b D TH B0, F/ZBIZ,
Non - bursalsite =t LTHED, TORBIDOWT
il T iz,
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IO ERER SR

G
®~0
0o®

77 70 x4 2¥#BF) @
‘‘‘‘ = LLiE KL L
; 2 1] P
%wqg Baspp PTCEENA)
wm Pp®
BF(®%%H ")
@ P ® [y
_‘8‘@@' @3__@
Non-hursal K~
\site(NBS), NBS , NBS | -*ill§ |
fEa: 12—148 14-188B 18=21H 71tk

Fig. 8 Z77VFIRFE o/ EROBHE « SHMEICRIZT TR PRTFOX7OEA R — O

) TP:
P . B % 7o X ATERAIRE
M : IgM EE4EHIRE
G : IgG FE4HIR

BHEOPkEEREEET S L, 28, =7
U o&fE, RFMTLESRD SN, KER
EEETRER=V L), 7¥V» 7 TEL, 770,
T eV ERE, b, BEE, fokoFay
TREWVWEEbh2, LrLixhs, AFCAL
DHMEOHEEIC X o Tz E I L bTAR,,

=7 b)ORFE TR, BBV IRy, O—F
74 Z > F#5high responder ETH Y, ZHHE,
Za—NY7¥y—DH5FKIE low responder
THb, IhoOREER, Z277VF 228D
EELHEET2 L5 TH 3.

RILRATC BT b EERER, BETLH
FAMLEARCES N TWS, HiER SR, &6
BT 2 L, EPOHEMEO EFIZIZEA LR
B sz, R, WEE, SUERSES ofiEm
B EFT5, ¥, SRAEROERICEBWTI,
IgA EOWIMIIEETH D, Z 0 IgA EEREEIN
— YV —RITIREL T w3, T4bb, n—F—R
WD Y >8Ik > TRITTIgA BEESh 3,
W EIRA, AR PTREREIC X - TlE+H O Ig
SiFEEE T, R, e STl g EO L
AuEBoohivw, EREOERE, HEEEOR
SELIBAOBECEWTLRDENTWSE, &
NERMCELENIAWE IgA ik, VA VAD

TANATFOY7 oA 3 — MLE

( LERNER, GLICK & MCDUFFIE, 1971)

FEBE A DR % 12 1T5E2 i HIH+ 2 3, bk
i, RS~ OB A HELRE ., L Lads,
FFSBEIE T2 Z L 3REETH B,
FFELIGE L BEZ s, Table 81ZRL
ek 3 AR CHSNARITHEIIEETCLR
HENTWE,

Table 8 WILEHIZE T 2BITEOEERHA

BTk oEE
a1} 4t (BATRIRERER) )

7 v

¥ ¥ - i+ ( 36HFRILAA )
E v ¥

& & = H ( n )
174 < — H+ ( Vi )
4 z + + (10BBA)
< 9w R 2 + (16BLIA )
7 v b + ++ (208BLLA)
ENEY B - =

vt F R -

E k - =
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18G | #/~BT
1gM, 1A I MEDA~BH

Fig. 9 =7 b)EPToORGEOBIT

Fig. 9WoRLz LS, =7 bV TRIEHE,
LRIz BWTINE, IE %24 L THEBEOE
BEATT 5.0 b TREEEIL RN LT R IgA
DFERENEIIT S, =7 b VIR OTF
IgG TH D, REBBOMSD IpG EHSHRAMICK
2722~ 3 BRIWCIEREAICRD 61, HEil11HE
W eEABITT 5, ZOBTIgC ik, Bk
O CREE L k5, [gM B X U IgA 12008
hizgEhsss, FORRIEHTHRTHS, Hf
B 211 B, EEBEATAL, TO0FkRERHA
AEBEOBEA~NBITT S, LhLAds, ZT0
IgM, IgA BIBEPICEE 0, BOERN (ff ) ~
BETLEVES THS,

t > @MH AT Lz 1gG fitlkid, NDV 1263
% HI Fifk, P cidtic30~40HiG £ Tl
gL, w4377 X<, cFrEfECHT 5EE
A TIR0ERATETHEAT 3, BIThiklioR
WEFAOREE, Sl ET S8, B
BREES(FLIR) 2FHT 2850555,

BECBLWTHHAEHERRE, 7FH747F>
— % Z U L7 5 EERLAEEDSRY Sh, R,
3L TOHEENEVLIEESETT. 02
Ens, BEICBIT2 gE OFELHEH s L5,

BRI D W TIHTERD & 5 HEE I B cell 1K
ThHa iz, B, BLEL FEEY > SE8,
Tihbb, FEEEOBE L TRHMEATHS,

11

—_
[=]
1

MBS MR /1054080 (X107 %)
N W B o o N W

=

2 4 6 8 10 12 14
MEEEROBY

Fig. 10 ®@EENF ¥ aZWRIE T30
BERSHRREOFHMET (Rupey et
al., 1977)
—o—fgiR, —A—GEE, ---=---JEIE

Table 9 #EFFRMERBEEIAICHET2EE
BAOIGESMER (PFC) #

PFC/10°

% EfER PFC/l##% # PFC%

[l 0.3+0.04 120 <0.5
e et 251 17,100 5

' 548430 184,000 53
o () 87x4 138,000 40
ik 71+7 1,950 0.5
FAHE I 15%1 3,000 1

iy 0 0 —

(Rmu:gs et al,, 1980)

Fig. 10, Table 9icF>Fa Lt af Df%ERL
fz 43, SEHROTMFEREHIE (ABC) B X UH#E
PEAMINE (PFC) 1, Y, BRizEPLTED S
na, LxrLahs, MEFCET A
LoThibEERD, ¥ ARYOWMFAELID L
WEARTHEHTORFVAKTHELITHS, &
B, BEOBHE L, TFEE, BEx LSRR
Lo TRZBH, Fig. 1123 4 OFEE OFEEIZH
fIE#mSL .
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Fig. 11 4 0BT (FE ) ORSSHAE

SO EERE >WTiE, UTFies&afE

OWTDT—F 2ET 60 LE iR 5.

PO (REXo 7)) v ) 20T, B
BFHHZWEEEAET, I, ThThofEK
& o THIES ~ 19S (AF#16 ~ 1005 ) DE~Z
ST 4 ZDLONWEEI TS, Lk
5, INSHTFYA XDRLD Ig b, —EfFs
PROWTET2 - A7 by /) —VEERET
b0, ToOPEFERIZE, =, m, AEk
DIgM THB, Txbb, ABKBWTIEZ O
By 7=y v REE 2, B—D 275 AD]g
DHEELEL, HIE REOLIEEDIg 2
7 A DEE HFRD s iz (R IgA like DFLE
ERLIERENH B ).

TAVAF=XeBER VA FTRELK

&, T OREMHEIF G-2004 Lifafic X - Tl4
S L7S @2 FENCH 65D, ERPRIENEI
14S 43 Bz DAHIFTE L, [ MR S hriAiE i
DEIZRD SN, FHOOSEIEHIZ 2 ANH T
Fxrg 2 — VAR ko THEICEENETT 5
I[eM A TH S, H v F A TIXI8S £9S D IgM
RO ONEN, ThoBFEDY >k (BE
i) weELEEh, FhoOMROM, Zoff
Voo iiBIc B 2 89EIE L L 1 ThHB, &
To, REODUFIE, WIME, B LR amEk
DAYV = VRS D,

I BT AR AINE L, WIS B
HERT—RcEETH Y, BEKEESEECS
W (FEEBRE & REIGEO\EM ), Fig. 12I0R
T, =YV A TREEAER DT RPUEER
108 %4 5 PFC A8 L, Meditkid20~21 H&
EHHahs L Schs, £, EMCLo TE
22 ZEOIEOHBRRESRELZS Z L b

OB EE S ek

S5hTw3,

PFCr /0% v
L. 9 4
= o
o @ (legy)

']
~y

2 42 56 70

Fig. 12 —REFEND=SRICE T BHE
Jiid =t it AN Gl bebsiid 111 L=t 7 WP X7p% o don
B¥HA.  (Anderson et al. 1979 )

RIS (BHERIG ) 120w Tit, ERAS,
N2LI5TH3H, MPOTBEERIZIONLT
ARITHHENE ZXEERRED s v Ew S
&, Ei, DNPEZHELE L THWREERICBWT
GIESESTED SRV, HoThLELELT
bBEVIBENGRER ELBH B, 34 %N
BIEH THRIE LGS, EETUREA I RERE
HED SN, TOREOFRIL, BEE, —Xk&
BORHTRLZY, —RBEI YABMNARBE L
IE, iz, TORERI~8rBiEET3 L
WIHERE, BTk, =Y ARICBWT SRBC fiE
x4 3 PFC#omm A B—R{ETI4H
B, ZRFETIX6 B, Tabb, R
FETBEWINE, £/, HE, MO PFCItB
WTZRGENRD NI EWIHE L Ehs—
BizEEENTH D, A, WAME BERE,
Bl ) > EBRDS—R, ZRIEECEET 3L E
bh, 77, FCA 7 ¥ 2,3y MR & 3 HifkeE
EoRmbHESN TS,

AETRHLE, BECBU 3 EEEOSWE
ik dwmE shTuins, X, BENOMK
hicHELEEIE R TE D, Zh s 0FkiEs v
WL, SuiE Bk BI O Ep & M IgM &
PRAIC BR—0 IgM TH 3 Z L 55H 5N TL
5. ¥, It oPikR, Bl 505 (Fig.
182 ) fEkIc L - TEDEERHEERD, M
FHEOEERE bFTLEVEZ 205, 2,
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R L T2 ) o SEREE L, B
BEEORERC 7T AN EET 225
e, AETHRFTORELERNSEET S
ZEBEZILN, ARCHNT AV IFRA—va Y
OHE» S b EERD 5 MEEEHEL T3,

AREEBWTY, RERAOIIOIPE I
HiFEHEIAEShTWwa, LaLliads, BbEo
HEAOERIZ B 1 3 BTHAOREB-IC OV T
EBA & Thz LS,

ABIOE IHAROMMBE L EELL T, 7,
R AEMH TS R OES IR OES
%<, R VERRENERV L O TREILELL
Tw3, ek sfikoRELbAMICL->T
TERBRESELRD, 7, HHERE7R, 8
R (B EER) W X 2K OEEAL L RE RIS
bEHSN, 34 DC,, =P TADC,, ColIFEH
ENTW»3,

HEAE, BETIRSERC ZRER ST
B, F A EEO B L IREEOFIE ORI

13

RIUROMESE (T KEE E 2 FHRFERRE ) 1
FoThEE-TWEIEBHIGNE Y, AET
BZIDEBTHTH S,

AEIBITE LI Y AOFEEIZ D WT IR
Tk s, KRORBERMIREBIRANEES L
=YV ATRBERIGE LY, EEREHE
OHREELET T2 I EHMEINT NS,

IHELEE, BT Beell MMEHE LTRHWVRERT
WA Iu74A77IFESYVALRSETS
b, ¥ 3 OFRMBRIZNT 2EMBOELEHE
Exhd, £, A salmonicida DBEFRR=V~
A DIEHER~EET 5 &, BEOTA Y TR
JansHHERRI L, M ERF I VRSEINT 22 &
e, BETHTF747F Y —DFELSHES
nTwna,

fafaE R E

IHFLIE W B 1 A Il MRS E OB % Fig. 13
wRLEH, BE (=7HF) ) CEWTH, 48

AnuEas:
Ll L
BuESREE
HNE) T

F3xvdR

®\¥:7,_‘“47-2

Y {y9=7.av—7

NKER

o agzaee:
09——30 ST 1
Tro0T =i
2zALEAH O
0go
53,
a
4::“ \a &
207 r=9 i ) & 4.1 e,
e ARLEF R v éa @ o man
I —— 144
P
v787 b’” Mt 6
r=u

—_* @ 7 )P o
@{C}j _"A b waggaene

[Tl aVia
...

T =r 3 45304 3-"R
QO |==¢ 2 ? kiiunawas
Lsyend

snan au

Fig. 13 #ARIMERRICE
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O ! E,/’//irhil . 50

§ 300} ' ' Ja0

© _ ~

Q a5t ‘ 430 I

C 3

LL 150+ - 20 :

Q // i

LTS5 410

! i 2
O-Q_L...._n-r_-:'I 1 1 1l ] JO
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SRBC DOSE LOGp

Fig. 14 7« ZE7EBHIRIC S 2 AMBREERLESRE L URBEEDEICRIZTRS

HREOE,

ROMHRTEEE SRR Y > SBRIMFE ORE, H2
i, X EmBER Lk oT, MgeE S s
DNER (T cell) #ETHIE, T cell kiF
DR BHHIRE D EERGY 7 v ¥ —EINE O R IGHE
DIET, H % i, FEfEE LB ER O (£
EMEOBK) koSSR 5k, MWILE: FEOH
faMREDRIIT 2 Z LB TH B,
fIcBE VTS, in vitro TOHIME, H3 W
%, v7u7y—YHEERIERESRD N5 &
Z A5 (Fig. 14), EIERLEHHE KGRI T
3k, %7z, Perey & (1968 ), Rijkers (1982)
% EORBEEROESE, Bk, REREICE,
TZAEAF2000R B L T L EBMEE 045
MBERT LI L, £, XBeHBEHICE-T
B ETRRIET T2, @REY—LVFLT
Bo4 5 L, TOHEGRIEBMNBIHLFE LY~V
Kbk Ehs, ARECBLTHEERMA
BIRIEOFET 2 LB L TH S, o,
fEsRLv YO 07 7 —YiZDWnT
D in vitro TOREREE L UaA4 12817 5 iR
MR AT X 5 B IIGE O EERBR O R, 5,
it BB ORI bR 5 h, LD
ZEs, 2RABEEEARVETLABEICEL
THHREMRESRIT 2 Z L3l »TH D,
ZhBIEIES T 2 ) yBRERMIcDWTIE
MDA S H 55, HiEho & S icflmao
ASEER, i, =Y~ AOHEBHE® con-A T

( Jayaraman et al. 1979)

g L -8 FEthicvs 70 7 7 — Y ERERET
(MAF) #SEEE S B2 5 Ehs, HHE B
D T cell &FRBKOBEEERFOHIIRAED T cell
like @Y > EREMTH 2 AREM S K TH 3.

WERE - A b LR LRGENE

T A OMER B WT, TOAEE
fEr HFMARHS r OMFRIREICER T EEEYR
HESD—ThH 5,

— R OBEYEE BT HREBETH 528, HicH
R RN EEOEREDET, 50
BEEHEEOETOHERETHY, Z0OETOR
Hit, AEERETLOLHELODA P ASBKER
FHRELZ-oTWELEHWE B,

BEDRMSS, KETIE=7 ) LARICS
TAEMEA MR EREIRFEIZDWLWTHAEED
Heiz 8> TRCER Y 3,

%9, WAEW B 2 REMEEE 2 7oA
FhLE v L OFFEM SRR 3,

foIER M I B, BN, BEEN DY
AL, Thbb, BlEEWI L5 NHNREDE
ek ->T, T, B Y > BROBHAZE I B 2
EHE M ERUCHEREBETRIHSATRS,

ZMU XA Fig 15R LTz & 5 BB EE R
MEY (anFaARTaor) D) XACXRESH
THEY, REREER I oRENEEERO ) X A
LIRS B B,
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Fig. 15 (a)k PRIEMPINLFIARTOCOEHARERIL ) »/ BREOEE)
(bFEILTEY bEMMFAINLFIARTOORRTH & ) o/ BEOEE)

AT OA4 FRVEREERCHRS L, I
DFNE CBREEREBRWC EREEIES, b3
Wi, BIEEEREELVEY (ACTH) 2850
T, BIBEEOS VI aNF 34 Pk i
TIIEETY, PEELEOME], BEPHEERiEOR
TrarHFEhehsknIE L DRENDD, Z
OBSHE, £, vYALFOBALEIES T,
EECABICEVWTLERDONTWVDS,

Table 10 A7 RAA FRLEZIINT ZRE
BEfmRR DRSS

AFod FenEveiT 2 Gk

o SRR R
oL (RRRR) RN ()
BEY A EREL Bt B
T @ R # F K b Bt HE
ik EE A~ NS — R it
B it & B & () SRR
A 53 1ig ®oZ
b3 iE fig B2
AT R E R R TR
i
Hihbw 707 7—SDiHEhE ®oZ
Y kA AT BN B2 #

(e, 7HE, 1979%83E)

AT o4 FRVEOEENRERCET 258
FeiE L A O KIS % Table 1012/ L 7248, FAH
LIz T, B YU v SssRidEE (Be) 22
TTHNES 2R, v 7077 — Y0k,

(HRE L, 1982%TE)

BRAES X OSBEE b TUEITREE R v Tl =
s,

UEDE3 iz, BIBEE»sGHENE S LD
anFaAd Fid, SEEEsiaoy X AL E
OREEE bEML, TORE, EEowtE, Mk
HOLTOREIGEEZET L5,

ZOATaA KFRLEZOY XA, BLUMmME
MR, EEREYSREOARRREL,
Thibb, SERAFVARBIZRZZEITES
TKRESEIRL, VX LDEE, RILVEVHBO
FUE D MPRED ERENAGNS,

A, LRIz o TA bV ARIBIEERIETY
O, PHEIRIGOTTE & v 5 W TE A Rl
EEZHRTWEY, FORESHLRELZEZ
3 EEFERKE "UTA” BEL, ERnAEERE
FidmE, Vo SEROE R B & 5 REIGERE
DET2 biEkT 2,

WA, Bt b, TYATIERA M VARIBE
RIFLEOMFRIZDWT, REREMRRD A A
DA LEESDTHEHHCHEENTED, HORA
Hor OR#EIE B L GEEEHESR TV 3,

Table 11 R kL AEH

Wi, ds, AR, BE, K,
w8 n {ﬁﬁﬁ(mﬁ), 9, FlR L
& % 8 #2, BK, ERE
& W (AR L B O G,
CRHE) Ui, form, MBS Y




# {f(log2)

i

16

A FLARIE (A Py t—) & Table 1127
L7z & 3z, Ee, {L5E0, £98 (B ) i
KAlEh2, YEAHRIEIIEE CEEORBTH
24, REEZ LS ORI T TEE & hizigs,
Thbb, JESRATHEEFIELLZVWESIE
IR AREIEG (MG ) L, gy 20858 (5
B) TRETCRERARBOLEDEE, bLAR
EILEDEELED o2 GELH S, 2, B
WEATCRE LSS E, BEHEETOHSLD L
AMVABBEHELTWS LI RERBELNS,

wio, BE(=7F)) tABCBI 2EER
B L BinEoBRicont, SHMeT—4%
AL TCEad 5. -

ZT M) IZBETAAMCABELLTR, BT
DiEX, KR, 777 F7 A% X UL C
DY KB OB, i, VoS R
Eh—micEiish s,

%T, =7 VBT AEEA MV LRSI
EOBFE» R385, COERTHET S L
fEEEICEMP I LF 3 AT o EEH R
BTl C)D2~25Fic bR TS, LrLiad
&5, THRICBIEEVr_VCH YD, BIBER,
U o ERE D DT S i,

1234567881002
REROB

Fig. 16 FEZBEIHIT2=7 ) 0H
FEERE
(Rao & Glick, 1977 %% )

Fig. 161k, EREABT FTO=7 bV O¥itkiEL
DY —ETLIbDOTHEH, 40.6CRED
bW, BEMAE (24°C) DbDITHE~RT 24—

Ll CVEREE 4R

¥ —BENHMESETT 5., COERCHT 54
BB, RISoRM, ez, RiENo
R, P¥oss, B BEh S TRR3, =
2 =NV TV e — 24T COEBRIEE 1 B3040,

4 EINTEEATICINZ 3 &, RREFARMER N 5 HiiEk
BEAREDMET L, Ml RERETH 2 A
BUERIG® PHA EARIGHET T 385, 0—F7
45 FRVI R T, BRI 2B, B
APMVA (41.5 ~ 42.5°C) #0% 5 &, Rk
MERPEERRE T 2P EERELS T L 570
L, EEALGEERGLETLRW EwIHELlH
5, BiZizEie, MiFERA bV ARETHHiE
PEECHEEE5 IR WEVIRESD, RIIEE (
35°C ) A T CIRATEHEIUER b M GE L ET T 5
DHEESITEE L L IRELH B, Ly
Lihis, IhAs0RERVwThbERELr~L
THONTERETHD, £TA My H—0RE,
AERESEL LY, EBOBTzBT2EHE
—WH@L5 Z ik, EREVALTOw
TARBIBERTH, 3VCORBTHE L
&, B RL->TWTHHICHESRFE (25C)
AR THEELRIZET T2 0w,

EiR (58%) APVREZY M OAERED
BRIz oW T Ticdh~ss, ETTHEAEsh
LBOAFWROGEE, 5°CT2RMEET 2
LRIE, BRBOERIZH3I~5EIEAL, o
thadF a3 A7 o BESEFHEONIENLE T
FRF 3, LinLars, E—BE T ToksE
HickD, avdFaATo /s EETE
BECERTAZLEVOIHELH S,

A TRAFTRORREIIEALTWE WS T
L3, FOHEEEE, Thbb, YfoFro
SWHEINEEWRL, IOV 0¥ dagEiay
MR DEAL (Y > o58k, 77 X~ filaoigtt)
EHEL, NihEERERSE5EA DL LD
Ling, FEBA VAL THWHSEN (BT
OIBEA) Lizanda A5 ovic k3 HEEEDE
FTEHEZETWEILDEEZILNS,

Fig. 1I6CT Lz L 215, 7.2°COERTRAET s h
=7 b)) OIEEERRIE T L AR S 0 B A8,
0°CE/ X5 CTREINZESEE(ERAS
3, EARAEUER E OB RIS EAIET T
BELES. BEAPLARHTE=7 M) D%
ERED, EBRCHVvw-BM, B, fEE G
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BL— P TREZERSBORTL B, —HN
12, BY Y SRRICHT 2 BRIEL, L 2SH
WY ABALEDSNG,

WHEBVWTI, 4~5COERTFTCHAES
NicvH¥iE, HRESHIRNICERT 5 L fE

EEEsh, KTEHTRELLRD hicn,

Wiz, v 7R, NARY —TRINEINKET B L X
ntTtws, Lbl, 7TCTHBELETTATA,
BIRAE I PRy io L, BEER
BRI bR EN S L Ebh b,

iz, =7 bV T AR b LA ERE
GEICDWTiHR~5, HH=7 b ) OEERIEIC
Rz onTi, SMRoRESRAEME
ko TEEENE Z L%, LMz WTATE
BRIz ko> TEESIEHEMEE2 2k, Bicld, 7o
47 —ThomMms, ¥R, RUEREE2EZ5ZL
k2T, TEED S OpRKIVE V3 PE&

HEEINENEEL2Z T2 L2 EPHIONT NS,

APVAOHEDPSAD E, HEEHEEI Lo TEIF
OERFHEINL, BIBAOI VAT o—i88n
3. —H, 5Ny 7 AIOBEBETFEE T,
BIBFERIEMRBRNTHERLD 20 ~ 30%IE
fEchy, mMFarFaxrFoEy{E, KE
HWNELAKTHY, BABRET LD LEA ML R
RiElcHBEEZ 5,

BERS 2 b L R EREIGE OBMRIC DV T ORRE
ixands, 5y 7 ABEEHT TH4ED & fE
ER=T )O3, 4, 5EBERCED R
HikomEERER, 2K, 3XEBCBEWTSE:
wT. L, 18, 38ELEEBIHTT
fE L sE R, FURRESRSC MG (B
LENBHONLZWL, ki, YA Y FUVABET
BELIES (16HE) w77+ 2L, *
DO 2 BERETHR CHRNBS B S BB,
SlEfEvA Y FLYABESTHE L LBEIICER
THHELEDETHELVEWLIHELH 5,

IS OREIE, SEUERIEIER b ABR
s h, BRI THREABRETLIVLEAI LA
RREICH2 ZEERLTWS,

SEI Table 11 TR L7z & 912, H#A hv A
R, W, RE (FTith), B, SRt r
2k B, H3LIEFHSHWIEML (Ry 74 -5
— ) BA PV ABIBER D,

FrERBILT, MPOaVFaRFO Y
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EE X ACTH 2EE L& L AREDOF VL
kY, M+ A2 ECMPanFaRTovit
EBIHEINT 2. =7 b ) 2H60cm2l8 5 OFEE
AN, WEA v REMZES, IhaLF
AATOVBEOLRRE, 77 7)Y ATOE
fEra s, Fi, BEMEETERSHPEERD
FiZAf, SHEMNA P VAEMNZ ERICY,
MPINFIAT O BEORME 7 77 )+
APEORFESNABILS,

1 POMERERE0.4 ~17 4 — FOAIZE
o2 ERIBERIEINL, HSEIC 13850
BB oh, HE, HRKOTHFELHLETE
DA NVARIMEREZ EIZESNTH S,

T—IHOEE, WESNTWA=7 UM
—FICHRTE 2R (FIESEE, ®miTaH
Bwv)dsE, i@zEEL Lyr—YTHTES
iz O AR EINESET T2 I &
bAIS L, 2208, EASHEWA Py —ii B
ZELHHEWLTH S,

LIEOR®HA b LR EREGEOMRIZDW
TOF—F TR Iz nss, T8, Bifik o
APMVABIZBWTE, fMECHT 2 8ERED
EAE R = 3 b%, NDV 23 2 HI a0
W EEREWE WS, i, MRMRER
TdH 5 Wattle RIGiE5E < IIFI 2 s L) 3REHs
H5.

FILEBA MR LAEEEICOVLWTOHRE
RR%E7z 540, TEADEE (H&1055—2,
vy ZA)HBA vyt —Lixh, #1478/
CEAEREMET2H R LI L WIRENDH B,

FRA PV ARHAETCERETHY, YYAT
HUAE S ik ETHE D s h Ty
3245, ZOHE, BIBEE IVE Y USOMEIN
AFOFEOTHEELREEN TS,

fHEICBWTY, AFRELAEESELT
HLDWMEBAEND, LrLEds, FoOKE
S, EBREBRE (R PV R) TICB T2 0EimE]
ThHY, ZOHKEIABECFEEN2ZLOTHS,

{ERBELADZ QMDA VR, Bz ITHEE
BEE, KEBERE Y L QBRI DWW T ot
STV,

ERFAET (12°C, 16°C) kB3 H{Ea4 D
FHEERE:R2AH5 L, TOPFCEHETODLDIF
20°C, 24°CEEH L OMICEE RV, TOH
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ARSI I IEE BEEL (Fig. 17), %7, Mg
HEEEHIEFIET 5. ZRECELT.CTHE
§8<, CTHOI LA LA TEDLNT VS,

24° 20° 16° 12°
100+
| %
e e e
0 20 30 40 50 60
R/RO BN

Fig. 17 a4 26 3t RENBEKEY
( Rikers, 1982% 43 )

PFC/10*'WC

Z OEBRET COMEREEDOET OREIK
SWTIH, WIS, BEIcBIT 3 LREkOZ Lo
Ezohsdd, UTrhoEzohsFEROE
Wiz DWW T3,

567, AHEROBEET CRET 2 R0
BEOETIDWTAZE, JfXBLTNZTY
77—V RERNCEEL EE, TOhREY
M ofE (ZV 75 A) T2ICET 2B
(B#) 3, AFRESICORFICRD R,
15.5°C, 9°CEERIch s twWiERah, ELE
ah 5 hiObiisdl & T LU CEERRT. £,
ALARBIEZHI—FRrBLUKE T AFKMEKD
HIRAERER oMb 2 ) 75 Ak, 5°C, 19°C

I HEHEABTHII2CCEBOTHRNTHS.

) >3k E (antigen binding ), # X
VFDBITHEOTEISF v v 7k ( cap forma-
tion) LEIEREEOBFEC DL TAZ L, F ¥
3 QY 3R, in vitro TOEIFRE#222°C
BTz LicHs, EBREATHARD Y v 3RO
R (EE) tEREMEETRL, ¥+ v 7EHREE
BEEEZRTHERICHSE, ¥4 PP ENT S
) EROISE M LIBE L ORRE in vitro TH
5k, 7—FLoOfEiR, HE, BoY oK
RIGRE22°C ( EIREC) OBE, LPS I
WM aRIGHERETLEZ WD, Con - A, PHA
& 2 ERIGIRSES IS, £, +7
AWRBOTHEROZ EBHFESNTVWE, 0O
HEE, BRI X 2 REEOIME bR e

I OEREEAEHEEE

BIRANC BT WBE Z EBRLTWS,

Kz, HAE, BECBVLWTANVARLSR
EMEORROE—chFonTwEATOA K
RVE Y E ABEOREIRE L OBRIC OV TR
5.

WM, BEORT LER, ABICELTLHE
EOMBRNLSINF VI, INFIATOVE
FOAFOA FRVEVHELE, FibanTns,
fEOmP 2 VF Y VEIZER, Bk Eicko
TEALT 508, HEMZREA M RAZE-TH
Tl 3 Z EHISRTWVS,

< ¥4 OFEKREERD SEIRN, HE»S
BEA L EEHOBMcELsEs it k> T (
Table 12), %7, BAREL2IBC LADH B
BETE€2ZLickoT, Mpars/VER
6~ 40fErELINT 5, JOBRRE, BHEHY
I FF—varitBI s IBEORS, YRERE
KANRTBLREZLTHS,

Table 12 AEEEOSEIZL D41 nmp

aNFSIVEBOELL
SZENE RBEZE BE oaF Vs (ng/ml)
1ow~wC L o
R
8 B L eeie
i s 3(_]5 129.9;35,7%

(Ishioka, 1980)

IR IANVFYNORBOREEEICEZ 35
FIZO VT OWME I b, Table 131RLT:
k3, aNnFaRT ORI ALERS TS
ZEW ko T, MEEEMRE, bik BY >
NEREPEEICETL, B, REkobiiEE
SO IR LBET S5 L\,
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Table 13 JNFIARTOA FIEE-U7 AOREIC ST 2 HAEERIEY, Hidsm &
1) BRI B EE
s IVFIAFOAE & HAEEMEY 4 B >R
B 5 = (x10%) (log, ) ( x10%)
1 0 0 8
2 0 4 32
3 0 0 40
4 0 3 48
+ 5 2 4 92
6 3 3 156
& 7 0 0 28
8 0 0 32
9 0 0 48
1 0 0 284
_ 2 9 5 160
3 48 7 140
4 74 7 216
1 0 0 4
2 0 0 8
+ 3 0 0 4
e 4 0 0 1
5 0 0 32
- 1 0 0 116
HuR Y. ruckeri 0 - antigen ( Anderson et al 1982 )

i, A704 FRLEVYOREIR k> TEE
BAD) »EREDIEEICETL, Mg TIaEs
DEEE THRHENE EWwIHE, MhxFo
4 FoBIOBE DL TIRERS LTz,
A PUAEIZ ST LTk > THMBEREH R
D, BELEIEMTo LW IRELH B, %o,
YRARFIZBWT, APVvARMbPaLFaz
TR EERAE, BREEFRSELIELS,

PR FRETEFF—5qw

M, BECBUIRREMED L IEER
EDEEYICLEVIFY, BLIU, o5k
KDOWTIRAMOEZATHY, BLTIR/ 1 4
FTr2/uY—2IGALEY 22y b (2 K-
AP )TIF BRI ETANART 2 F >,
BRATF RV 2 F 2k OB ENBEATSH
h, —EfEHE TV 5,

RBeWI2z7 24y, V2F3—vavico
WTEBHMO L Z5THEDT, RETIIEER
MERESR T THELESEOFNIZDONWT
3,

AR BV Tk, £HE, WEELCIEEY 7
Fr (TEk7 25> ) EREh, £B7 7+
YIEDWTORIRIFEAERERTWHLERY, F

fz, BIERS, BEH, VANADTIZF D0
THHRATHR T ARETHY, To%RIz>
WTHEEMTOT —F 340,

FEE 7 2 F 0L, EEHREROTER LA
WROTH 2 Z L2 h, £, TOHRRE,
IIBAFEE L kL= ) B TENTED S hui b,

R & @
128 3z A £ 24 —f 32 1728

™ nen

L (% =)

:lﬂ
-——_:;:;;;

Concrol

Fig. 18 N FOIMiERE L UFRISHEBD
BEGTEHM e FERGENL— b &0
%, ( Past. piscicida &) 71) 3E
) ( Fukuda & Kusuda, 1980)

DIZFF—¥arOl— MEDOWT IFEBE®
EELTRERE, A7 V-, 5, SO
EBHB SN T 2D, Pastewrella piscicida %)V
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- ) VIR 3 HEONT FIZ B 3 EENE
fli% AR TR, FIZESEOERLVBE->TY
Lz LS THS (Fig. 18). Fi, FEALM
HEIZOVNTHERSITEH SN TS, ;
BB 3 3 EOBIER I, fEH 50
REBFEATHB LWV IWE, i, EFVA
D2FURTAS AT DERRT, BEELEETRL
WL L 7 IR & B LR R B R I &
o> THET L7284, Table 4TAHBRD LT,
£ HBE, RESRN, AHRER, BT O
BHTHAZEHBRHENTWVE, LrLEhs,
VAR VBT 7 F DRBEBECS
WT, =Y ADMA ( LEREE) TRTELR
RIERhR AR S, 6 ~ 8 BN & EIEA
PR L RIREOBESRENFERT L0 D
WELHDL, ThoRB=Y~ A0REEBORE
() > SEROBEERIEIR ) WBIRL T2 Db Al
hize,
BGRB8V T, BEHE, Fcllis»sinE
BRI AN B LR, R LD b AEEORR
27 7FELTHWEABLVZIRBTSHS L
Ezohad, ThEPEETLILORER A
TESNTWwS, Lhrl, FEORETIIEE (T
BT ) L) REHE (AR ) o TESS

I O EREE F S

Table 14 TR/ AT OBREPALICHT 25K
B & % ORBHFBFEEED L
(V. anguillarum 7)< 1) 2 5EEH )

AL E SR AER (%)
FERE{E 25 0
SHRE (208) 20 100
HEEE (208) 19 94.7
B OBE(2H) 23 78.3
fFRESR (A7) 18 83.3

(Amend & Johnson, 1981)

MW ERTITREDSNTVS,

D yFET I FR—ya B L UEEAEIC
STk, SEOFEHEPPRARLDT, F0OF
Mo wTRbDOEHESRE S Lz,

LLE, R AEORERBC DWW IHAMSE
O BWTESR LI, FhopitEreiho
LHEEN % & T Table 151C#8HE L iz,

7o, AR TH A L A0 EUZ 200 E L 22 B
LZshs, 5lANEOY A MEEIEL, EhE
8, BROAERETBICHEDI.

Table 15 RifiFE4EH b & - HHRBPNORBCEBIBOLLE

t

Vyougs Y oHES RERNMR RO IA
#a F EY G UV TB¥Z ::Egﬁu
> A ¥ H o ] b4
Ll 2 %¢NLNHHH?WWM@m§%ﬁ
. % OB T RKERRES> & oA IOR
FRBE (N 1A98g) = = — == = = = =4 = == = = & =

A7 T9F¥
ﬁﬁﬁ{%vxw+¥ = M AR S S s S g S e s g e
M BRAR(VA = 4 4 - - b - - -+ - - - -+ -
w1 - +-—+ + -+ + - == — + -
MEAR(2A, Y L - 4 - - 4+ x4 - —— — 4 %
)

wéﬁ{%gﬁ(4%0) + - +=-=-+ +xxx+ +-—-= + +
M (haid] b o= ot P Rl o bR b B &
Baf(~e, 22)] + = +—=2 ¢+ #x 2+ + +—— + + +
B HE(=7rY) ++ ++-++ +++++ ++ +-+ + + +
BAS(Er, ¥29R) + - + +++ +++++ ++++ + + +

B D GALT ; JBBYE Y /R EM

+ ; [RbsAY, FEMRVEY, SIRIGE f- 2 —EIOR THFE - AL
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THE PREVENTIVE INVESTIGATION OF BOVINE FASCIOLIASIS

5. MODIFICATION OF A WATER LEVEL METER AND A BUQY
TO DETECT METACERCARIA IN RICE FIELD

5.

Masao ABU and Kanji SHIRAMIZU

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

[ Received for publication : October 26, 1989 ]

In our previous report a bouy and water level meter to detect pollution
of rice field with metacercaria of liver fluke ( Fasciola hepatica ) were described.
‘In order to increase the efficiency and to adjust the device to the growth of
rice, modified water level meter and a buoy were newly designed. During the
period from the end of July to the end of August, when the water level in the
rice field was high, using those modified devices, we were able to detect

metacercaria efficiently in six experimental rice fields.

3 WFEESE O TG & 7 o T B i e A
FENAYT (M) ORI DWT, a2
DIARMATA (74 ) I LB HEFRELTWS,

FHH S VI, A O KRR O SR S
B OB FEELSER O A 1T & 2 KBRS 028 {bis
MG L7 Me MR E LT, 74 LIS AL
FrOMEEERLT, FOREZHRE L,

L L#FOMENCB LT, 74 SRk oS
WKFET S I L, FEmkERcmicLs 740
BOED s 5 &k T UKGIEFOET-H3, KH /NG
oL TETOAIMERHE s L BELODH
5 ERIERMLT.

SEINSOMBELZUET 20, T4 RY
KOER#UR LD T, FOMERT Mc O
(97 et A

1, MERUSE

1) %BR7A (F& 1cm, H6cm, £X 9cnd
HGOFEAFo—LEE ==Ly — FTHAL
T, #HABEOE=—Ly— | 2ETem, £211m
LT, Mc Bt % LB SPOWME LI AR 74 &
BIREEFE Lz, TOHAE=—Ly— | D—
% # 5 enf% { LC, ERR2. 5em®DiR & bt (Fig.
13,

2) WRAKNIEN | FHE O DWE LIk GIEtE 4t
BRI TH 243, KRNUOEHFIE7 o— b &FELE
LT, WEL.5cm, R&45emD7 7 U AR % KRR HY
AT4vZELl AT 4921, ERMCOGE
BATANC IR L TR S b &, KiEhos
470 EE» S ANT, TR 0o %2 &

¥ R TR
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S Lt (Fig. 1).

-
i Fiwbrd
|
P
/ AFa=—nri i T ) 5w
it LATEE S R
_///
Hliem

T

Fig. 1 R UBSKRMETRU Mc i K
B7A

Fig. 2 BRKMERUTM1HE

]LI Dm[gr“‘, ll‘n

mFEEMAANIL, PR CRHAERAAR IS0
1 %% 3fEminz T ki L,

3) SEBfokm o LR o s 0
HEMFATERE 2 F RUBRR LFTHHEL T
WhkHZ% 27kH, &FF6 AKHEEHL .

4) 74 BRUKGEIORE : 74 E=—n—1
DFRNANEEF D84 F A LT, FEERAKE Ok
O efkOm, FhFEFE 5 mOFERRICERE L T
411 B

5) EEMAMRUHIGE : 19874E 7 H23H» S 9
H10H £ T, HARMETOPFDAT 4+ v 2774
ERDEZ Az, BINLAT 4 v 7 OBEGOED
e oS3 i L D iEREETSND, £,
TACHBEL fz Me =HE L,

6) R SEEUKE L D1 SkmEANIZ B 24T
L[RBHAERR I &£ - Tz,

2. B i

EEKHO VBImEO 74 Mce B, KEighe
X Bl s ST, RS T R USRS K H
ft% (Fig. 3—1~6) KHL.

F gk ENe 1 T, WAKOTT7 ATAESH
T4 Me DifRIE & L, FoOBEOREKNMIE 2
~ 6 e Sz HEARO TIE 8 AR Me B3
B Eh, mibShizBomEARIIE 2 ~8em%
A L7 (Fig. 3—1),

F L4k HNo 2 T, BokOT 8 A s
fJz Me D3l &4, A & o O iR bE i
4~ TemiEH ez, JKOTIES APAE T
FNT Me D3R B dL, fRH S Al T IR A
firdt 4 ~9cmpBb Stz (Fig. 3—2).

K5 okMENo 1 T, KO T8 H ERLD 8
AT £ T Me hE &, Bl s hioflols
Afilk 2 ~ 6 cm%EFEH L, HEKOTIE S B &
A Me D3R &4, BRHE S sl ok s
It 2~ 3emFb s (Fig. 3—3).

K 58k MHNo 2 Tl IR OT 8 Flehiiz Me %
L, il omE Al 3 ~ 6 om%* a8
iz, PEkOTIRT ATAIRU 8 HTFANIC Me %
MU, o EhiEoREAGIIE3~5
em& 7 (Fig. 3—4),

AR OAKENe 1 T, YWkOT7HTRE 8
Har ko 8 Hh FaIz Me 2L, Bithah
FoEORERA L 2~ 8emE S . HokO T

=t
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8 ATHINC Mc ZREHIL, OB S B ol
Bkl demTH -7 (Fig. 3—5).

A oskEN. 2 T, BokORUdbkOT7
A4, 8 A#IA KT8 ATRIC Me iRt S,
F O E NI EOREARG L 2 ~ 5 cnEFD Iz
(Fig. 3—6).

SR ® 8 H218~27TH @l i, Ak
17.2cm, BEAKHIES. TemB 7. 2om%&E R L 72h3, 6
A TR A B U O D2k i id 2 ~ 9 em %
P, v Me R s

3. % =

G OIS DT Me PRk OERE#M AT
B E LT, 19754 105 & 913 Me B 774 % BFE
Lfzhs, LA OIR E R &d, 7
FerrnfE b 2 b L, WS ARk O TEA ASE A
TARHEEIZVWE B LA M- T &z, FHHES
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BIE, 74 LFEU KGR R OB L
THHE L T, ARIHDAKRG E Me i & OB &
> THiD Mc EHEHET L T L 720,

COMETIEM Uiz X 32, A I3k
DT RFERAF o —VEO oI & 5 KR
bhD, FbFEL D HEICE o T A EMK
TADBEEL TV 50T, HikiEsgraht
U B ENR 5, Me Bt & R OFRG 3 & oY
M RER S D o fo. ARG T, A
CFEHLA I 0 — R TFOHMESLETH Y, vk
PR ORAEFNHEA S X A IETIESE & S & v,

CNBEDIEMD, T4 RUNRGFEHAB LT
L1z,

TARREAFO— NV EE=— > — FTHA
LT, #O¥—rO—in%R{ L, 4MEL 8cmdD7k
fiEh A TRET Z LB TELIEE T2 TS
KfEFIE, T2V LOANREA T 4 v 210
Fl &t LT, TEEICSET ok fgl 1 Fodiz
AT, Bk 1 A CRBE L TRASFLET S
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it e (i R U = N AV @ L V4 N DA |
T, TAO—ImOFEIL T, FA N TD
FERCARE & I EfE 3 A RE & Lz, bRl
DD ETFIZ & 2 TF 4 bAROFRIZFEND
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74 OREEFED Lo iz,
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ERIC L AU L TWE EFZI NG,

LaL 8 H21H»S 8 H2TH oIz ik, WAk
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SBNB T EMD, MAITk L H ) 7HEHIDHE
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INTRODUCTION

In addition to previous anatomical records of Japanese monkeys.?®"#® The weight of
major organs and the length of intestine were measured for 7 troops of wild Japanese
monkeys obtained from 1986 to 1988 in this laboratory for comparative anatomy of
primates. 128 The result of blood analysis of those specimens will be described
separately.'?

MATERIALS AND METHODS

All members of 10 troops are identical to those described in another report on blood
analysis.'”® However, the boody and organ weights are available for members of 7 troops.
For group IIX, only measurement of the size of head and the height of trunk was recorded
in Table VI. The length of intestine was subdivided into three parts; small intestine
(duodenum, ileum, jejunum), cecum, and the rest of large intestine (colon and rectum). The
item of organs and the subdivision of intestine are similar to those in our previous reports.
Some organs were miscaluculated, or not available and others were used for electron
microscopy and those samples were not included.

RESULTS

Table I contains the result of Troop I which was composed of 5 male and 3 females
from Takahashi city, Okayama Prefecture. Sample H was an autopsy because it died just
before anatomy. The right eye ball of sample G was not available because it was crushed
during dissection. Table II includes the anatomical record of Troop IIl, 7 males, from Ohoita
Prefecture. Table Il includes 18 specimens from Takahashi city, Okayama. Two pairs of
mother and daughter were included in this Troop IV. Table IV describes the result of Troop
VI which came from Tobe Zoo in Matsuyama city. They were originally a much larger
troop living in Ehime prefecture. We could obtain 9 specimens from that group. Table V
is the record of Troop VI from Hikimi town, Shimane Prefecture. Table VI, as already
mentioned, is the record of measurement of heads of Troop Vll from Takahashi city. Table
VIl contains the result of 16 monkeys from Hiroshima area(Troop IX). Table Vll shows the
data on additional two specimens from Takahashi city (Troop X).
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DISCUSSION

All of these data are for comparative anatomy of primates. It is well known that the
difference between troops, sex, age, and areas should be taken into account to analyse
those data. There are comparatively many reports on Macaca mullata’="'* but those on
the Japanese monkey (Macaca fuscata) are few except for reports from this
laboratory®-8#11 We discontinued the measurement of organ weight of Japanese monkey
by the Troop X in order to concentrate our efforts on gross anatomy of Japanese monkey.
It will be followed, however, by measurement based on other criteria of splanchnology.
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TABLE 1 | . Takahashi Troop. ( Okayama )

No. A B C D E F G H*,
Sex 7 & a i ¥ a + ¥
Body weight ( Kg ) 10.0 10.0 5.5 4.5 7.5 4.7 5.6 5.2
Heart (g ) 59.66 59.09 30.95 20.72 33.39 21.96 32.52 25.18
Lung 67.86 85.73 39.16 28.01 43.32 27.22 34.89 50.09
Liver 206.56 260.26 141.61 86.94 162.11 107.70 141.79  98.62
Gall bladder 14.14 17.33 5.94 8.18 11.69 9.15 8.38  16.48
Parotid R 33.06 32.16 16.23 14.47 14.07 9.35 10.24 8.94
1L 28.94 35.25 15.57 13.98 13.46 L.77 10.69 9.51
Submand R 3.51 3.79 2.30 3.13 1.81 1.64 76 1.49
L 2.81 4.13 5.23 5.93 1.73 1.31 1.76 1.52
Stomach 80.04 86.67 44.07 28.19 47.14 31.m 33.70 50.20
Pancreas 21.41 19.87 10.73 12.02 10.95 9.19 9.12 9.04
Kidney R 25.82 20.60 18.43 12.88 16.20 14.37 14.11  19.45
I; 24.82 23.17 18.86 9.91 15.52 11.68 14.36 19.42
Urinary bladder 7.70 8.35 5.34 3.68 7.46 3.15 3.92 6.10
Spleen 10.84 27.45 7.33 3.69 5.29 3.24 5.58  3.40
Thymus 1.50 - 5.49 2.13 4.6 1.48 2.94 0.14
Adrenal R 2.07 1.56 0.80 0.40 0.77 0.43 0.47 0.88
L 1.12 0.99 0.99 0.66 0.89 0.71 0.99 151
Thyroid R 0.64 1.27 0.23 0.33 0.50 0.17 0.40 0.28
L 0.70 1.52 0.39 0.42 0.34 0.24 0.39 0.18
Eyeball R 4.92 4.86 4.21 3.94 4.39 4.09 (1.65*,) 4.45
L 5.31 4.89 4.14 6.69 4.48 4.11 4.50 4.57

Testis R ~ - 9.17 1.09 - 0.74 - =

L - == 9.62 3.87 = 0.76 = 25

Epidiymis R 9.07 = 1.58 0.31 — 0.40 = =

jir 10.11 e 171 0.35 — 0.25 — ==

Seminal vesicle 90.51 70.31 13.39 1.85 = 0.43 = —

Prostate — 8.62 1.39 0.43 = 0.14 - e
Uterus = = = = 4.00 = 3.16 5.16
Oviduct R == = — = 0.31 0.09 - 0.19
L - - - = 0.28 0.13 - 0.23
Ovary R = = =1 = 2.91 — 0.12 0.09
L = _ = = C = 2.84 = 0.10  0.07
Vagina = = = = 6.85 6.62 - 8.23
Small Intestine ( cm ) 231.0 327.0 251.0 237.0 258.5 244.0 295.5 289.0
Cecum ( cm ) 5.0 6.5 4.0 4.0 3.5 3.0 5.0 4.5
Large Intestine ( cm ) 99.0 89.0 93.0 47.0 63.0 62.5 78.5 77.5

( #*, Dead just before anatomy, *.Crushed sample )
( 1986, 12. 26 )
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TABLE II 1III. Takasaki Troop. ( Ohoita )
No. 1 2 3 4 5 6 ié
Sex a g q d g g a
Body weight { Kg ) 4.3 3.4 4.3 3.8 4.1 3.8 4.0
Heart ( g ) 18.49 19.23 17.65 20.57 16.29 13.52 22.19
Lung 26.60 20.24 33.82 21.12 19.85 17.96 23.65
Liver 127.69 101.71 87.95 115.15 94 .57 87.95 110.32
Gall bladder 494 432 5.06 2.57 4.11 4.14 4.83
Parotid R 7.47 9.12 8.45 4.38 8.52 10.00 6.81
L 7.44 9.09 4.05 5.00 7.64 9.31 6.59
Submand R 1.13 1.47 1.36 1.20 1.10 0.90 0.98
L 1.22 1.31 0.85 1.06 1.10 0.90 0.86
Stomach 26.42 22.95 24.79 22.08 22.58 21.83 27.28
Pancreas 7.29 7.89 6.45 7.07 7.26 5.36 8.28
Kidney R 12.09 13.27 12.50 13.53 11.04 8.95 13.56
L 12.64 13.71 12.25 14.68 11.08 9.51 12.75
Urinary bladder 4.11 4 .82 3.60 3.93 3.13 2.56 4.24
Spleen 6.48 5.56 6.56 7.52 4.18 4.39 4.31
Thymus 7.60 3.14 5.56 4.18 3.06 2.98 2.41
Adrenal R 0.11 0.40 0.48 0.32 0.25 0.24 0.37
L 0.26 0.46 0.42 0.50 0.33 0.36 0.48
Thyroid R 0.26 0.18 0.20 0.18 0.17 0.13 0.22
L 0.23 0.17 0.16 0.17 0.15 0.12 0.24
Hypophysis 0.02 0.09 0.03 0.07 0.10 0.05 0.02
Cerebrum 92.02 94.96 98.72 83.08 95.05 70.59 93.74
Cerebellum 11.86 17.55 11.74 10.85 11.34 10.30 12.02
Eye ball R 4.01 3.98 4.03 3.50 4.24 3.69 4.26
L 3.91 3.93 3.87 3.49 4.30 3.67 4.25
Testis R 0.57 0.43 0.60 0.81 0.59 0.35 0.88
L 0.61 0.55 0.59 0.89 0.59 0.34 0.91
Epididymis R 0.21 0.22 0.30 0.28 0.30 0.25 0.27
L 0.22 0.22 0.34 0.29 0.29 0.24 0.25
Seminal vesicle 0.59 0.58 0.87 0.69 0.70 0.63 0.72
Prostate 0.27 0.18 0.41 0.28 0.23 0.20 0.28
Small Int ( cm ) 267 278 180 214 189 181 197
Cecum 4.5 4 4 3 3 5.5 35
Lerge Int 77 81.5 65 51 51 83 60

( June 28, 1987 )
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TABLE III IV. Takahashi Troop. ( Okayama )
No. A B % C D % E F G H
Sex 2 ¥ ¥ ¥ ¥ I 2 ¥
Body weight ( Kg ) 2.2 7.8 0.79 6.1 0.71 2.8 2.5 2.8
Hebrt (g ) 9.84 31.90 3.96 31.14 2.'-‘;5 13.19 12.31 10.41
Lung 11.24 47.89 6.22 33.83 5.52 19.90 13.81 17.84
Liver 61.06 232.24 27.56 157.07 16.34 121.03 85.58 101.17
Gall bladder 2.03 2.26 0.29 8.48 1.11 4,42 1.09 1.45
Parotid R 4.19 20.04 0.62 14.20 0.56 6.22 4.56 5.44
I 5.58 19.70 0.86 14.81 0.53 4.54 4.36 4.71
Submand R 0.47 2.22 0.10 1.52 0.16 0.80 0.73 0.83
i 0.62 2.40 0.15 1.85 0.11 0.74 0.68 0.93
Stomach 16.74 76.45 3.5% 49.52 3.96 19.67 19.60 18.36
Pancreas 4.09 17.83 0.96 10.65 0.54 4.25 5.93 5.17
Kidney R 5.76 18.93 1.84 17.50 1.74 9.38 6.87 9.70
L 6.20 19.59 1.96 18.72 1.75 9.47 7.25 9.92
Urinary bladder 1.30 3.98 0.63 1.88 0.66 1.64 1.43 1.30
Spleen 2.44 4.09 1.96 5.89 0.74 6.27 4.29 4.59
Thymus ] 15 — 5.50 = 3.68 0.82 2.67 1.47
AdrenalR 0.21 0.54 0.14 0.51 0.20 0.36 0.29 0.60
L 0.39 0.65 0.17 1.24 0.18 0.52 0.42 0.94
Thyroid R 0.07 0.27 0.08 0.61 0.09 0.14 0.11 0.12
L 0.10 0.33 0.06 = 0.11 0.11 0.13 0.12
Hypophysis 0.02 0.09 = 0.12 0.01 0.03 0.03 0.02
Cerebrum 79.62 94.96 70.28 94.43 77.02 88.49 91.31 84.71
Cerebellum 10.10 11.72 7.45 12.40 7.25 10.75 10.18 10.38
Eye ball R 307 3.34 2.22 4,08 2.44 3.74 3.03 3.13
L = 3.99 2.21 4.17 2.44 3.74 3.07 3.15
Testis R — - =2 e = 0.21 = o=
L = = - - - 0.21 — =
Epididymis R = = = = - 0.26 - =
L = - = == = 0.21 = =
Seminal vesicle = = o = - 0.47 (o =
Prostate = = o= = - 0.15 = =
Uterus 0.31 5.20 0.14 3.15 0.18 i 0.25 0.46
Oviduct R 0.03 0.11 0.01 0.15 0.01 = 0.01 0.02
L 0.02 0.16 0.01 0.09 0.01 — 0.02 0.04
Ovary R 0.03 0.16 0.03 0.24 0.01 — 0.04 0.04
L 0.03 0.14 0.02 0.18 0.03 - 0.06 0.08
Vagina 0.24 9.80 0.96 5.84 0.73 = 1.76 1.74
Small Int ( cm ) 174 286 132 245 86 157 197 126
Cecum 3.5 6 2 6.5 2.5 5 4 1.5
Large Int 54.5 99 18 107 28 56 52 56

(% B and C, D and E, were mother and daughter. )

( 23 July, 1987 )
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I ] K I M N 0] P Q R
7 7 & ¥ ¥ a g ¥ + ¥
3.0 3.5 2.8 5.3 4.6 4.0 2.6 3.4 5.4 7.9
12.71 17.54 13.25 22.33 18.73 17.32 12.99 14.93 25.32 39.14
20.96 22.23 16.86 32.92 26.23 24.29 17.01 21.29 34.49 47.49
110.72 90.78 94.54 157.1 117.68 123.42 72.38 104.46 174.03 208.38
3.00 4.71 3.48 3.14 3.31 3.73 3.03 2.82 2.53 8.28
6.72 12.20 8.45 12.18 10.35 10.81 4.14 9.36 12.80 19.53
8.12 14.42 8.61 13.22 8.52 11.43 4.60 9.42 13.28 20.25
0.96 1.11 0.89 1.68 1.56 1.25 0.72 1.02 1.20 2.83
0.93 1.18 0.94 1.29 1.53 1.26 0.78 1.13 1.36 2.32
28.82 26.60 21.18 40.93 34.15 26.33 16.10 31.85 42.24 72.90
6.72 5.81 5.34 8.58 7.03 7.43 5.62 6.84 9.17 13.71
10.46 8.83 9.29 14.07 9.82 8.56 6.73 8.45 14.92 15.80
12.63 8.98 9.74 13.49 9.69 8.54 6.61 8.15 15.12 16.46
2.11 1.77 2.16 2,89 2.46 2.04 1.73 2.30 3.68 4.81
4.97 4.45 6.08 7.96 7.28 4.38 3.14 5.73 12.37 8.55
1.05 2.92 1:23 0.62 1.76 1.75 1.35 1.64 2.23 =
0.85 0.39 0.40 0.48 0.30 0.30 0.25 0.37 0.45 0.50
0.34 0.52 0.52 0.86 0.64 0.47 0.45 0.51 0.46 0.74
0.20 0.19 0.13 0.49 0.36 0.13 0.09 0.19 0.31 0.78
0.20 0.16 0.19 0.39 0.37 0.10 0.09 0.16 0.27 0.96
0.04 0.06 0.02 0.04 0.05 0.03 0.03 0.01 0.08 0.12
95.83 96.88 84.97 85.87 95.77 94.82 97.82 87.62 92.22 29.29
10.51 11.92 10.51 12.72 11.14 12.92 12.06 11.12 12.79 11.92
4.06 3.79 3.%5 3.90 3.64 3.95 3.72 3.61 3.78 4.83
4.01 3.88 3.79 3.80 3.69 3.95 3.77 3.56 3.76 4.40
0.33 0.22 0.29 s 72 0.25 0.30 = = =
0.33 0.22 0.27 72 =5 0.23 0.25 — = =
0.30 0.20 0.19 = = 0.16 0.25 = = =
0.34 0.29 0.21 = = 0.17 0.22 = = =
0.43 0.44 0.47 - e 0.48 0.52 = = =
0.14 0.18 0.11 - - 0.10 0.15 - - -
= = = 2.70 1.38 == = 0.09 2.87 6.68
= = = 0.09 0.06 = = 0.10 0.21 0.11
== = = 0.09 0.05 ==t — 0.05 0.1 0.08
= = = 0.18 0.09 st = 0.13 0.09 0.09
= = ~ 0.16 0.09 =3 = 0.07 0.06 0.10
= — = 5.49 2.29 = = 2.10 8.46 7.52
213 216 232 192 183 192 166 215 206 264
1.5 4 2.5 5 4.3 4 2.5 7 7 5
42 67 63 48 63 49 38 72 65 76
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TABLE IV VI. Matsuyama ( Tobe ) Troop. ( Ehime )
No. 1 2 3 4 5 6 7 8 9
Sex & + ¥ d 2 3 ¥ ¥ &
Body weight ( Kg ) 2.4 6.3 6.0 3.5 6.8 3.7 6.2 2.5 3.0
Heart ( g ) 13.76 33.82 33.00 17.40 37.63 19.39 36.70 11.97 14.38
Lung 12.36 45.41 36.54 17.56 42.69 22.42 40.39 13.77 18.19
Liver 59.21 173.75 135.70 75.72  191.42 98.87 157.46 58.87 71.14
Gall bladder 2.27 10.92 8.87 2.03 10.97 3.88 5.89 1.85 2.50
Parotid R 3.58 11539 8.03 6.67 11.40 6.01 11.06 4. 48 4.14
L 3.54 11.82 9.50 5.89 11.39 6.12 12.90 4,12 3.98
Submand R 0.47 1.48 1.16 0.87 1.49 0.95 1.01 0.90 0.85
L 0.47 1.48 1.11 0.84 1.37 0.83 1.44 0.71 1.01
Stomach 16.36  51.05 46.33 27.29 61.76 27.66 49.28 20.51  21.99
Pancreas 7.30 11.79 8.96 7.36 13.61 6.50 12.42 5.07 5.25
Kidney R 5.31 20.44 13.96 8.02 16.83 7.53  12.28 5.62 6.53
¢ 5.66 20.30 14.13 §8.01 18.03 8.37 13.45 6.28 6.12
Urinary bladder 1.63 5.18 4.88 3.07 4.99 3.19 5.07 2.03 2.44
Spleen 3.2h 5.45 3.27 4.32 4.88 3.46 6.75 2.67 3.16
Thymus 1.34 1.04 = 1.53 o= 2.04 1.90 = 3.99
Adrenal R 0.32 0.43 0.68 0.23 0.72 0.37 0.83 0.47 0.19
L 0.34 0.67 0.68 0.41 1.06 0.52 0.64 0.33 0.33
Thyroid R 0.14 0.13 0.24 0.13 0.36 0.14 2.65 0.09 0.11
L 0.10 0.17 0.23 0.13 1.31 0.15 0.25 0.11 0.09
Hypophysis 0.02  0.06 0.11 0.008AF  0.11 0.00BAF  0.07  0.02 0.01
Cerebrum } o7 w72 e4e7 940 109 9527 103.26 86.60 102.50
Cerebellum
Eye ball R 3.58 4.28 3.97 3.80 4.19 3.53 4.11 3.10 3.70
L 3.58 4.33 3.94 3.81 4.10 3.60 4.09 = 3.49
Testis R 0.28 — = 0.32 = = = = 0.22
L 0.29 — - 0.32 = - = = 0.28
Epididymis R 0.17 — = 0.22 — = == == 0.23
L 0.15 = - 0.21 - - - - 0.19
Seminal vesicle 0.63 = = 0.65 = = - - 0.46
Prostate 0.27 — = 0.29 = = = = 0.34
Uterus — 12.62 46.21 = 55.47 0.42 12.13 0.19 =
Oviduct R = 0.30 0.22 — 0.38 0.09 0.27 0.01 .
L == 0.28 0.25 — 0.24 0.06 0.14 0.01 ==
Ovary R v 0.21 0.10 = 0.20 0.11 0.14 0.02 =
L - 0.16 0.25 = 0.33 0.10 0.17 0.02 =
Vagina = 25.41 16.58 - 18.30 1.77 14.41 0.47 =
Placenta — 7.57 65.80 =t 89.08 = - - -
Fetus = 0.21 110.34 = 108.34 = = = =
Small Int { cm ) 180 219 176 192 243 201 217 146 182
Cecum 6 9 11 4 10 i 6 5 4
Large Int 75 76 64 71 76 75 73 42 66

( Feb. 27. 1988 )
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TABLE V VI, Hikimi Troop. ( Shimane )
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No. 1 2 3 4 5 6 7 8 9
Sex + = % 2 % F 4 ks 2
Body weight ( Kg ) 4.6 4.6 6.8 5.6 3.4 4.6 4.0 6.6 5.4
Heart (g ) 30.47 2712 36.60 32.96 20.44  27.08 19.44  35.32  26.92
Lung 39.75 29.61 36.28 43.15 17.08 46.06 25.58 50.55 45.91
Liver 102.97 113.60 204.56 187.71 81.24 125.82 95.27 186.55 120.33
Gall bladder 4.31 7.57 15.56 = = 4.14 3.35 2.22 6.48
Parotid R 7.55 6.43 4.67 7.46 4.77 4.83 5.19 8.76 9.34
L 7.86 6.85 4.88 6.86 4.36 4.26 5.39 8.05 §.04
Submand R 1.27 0.88 0.68 1.23 1.01 0.27 1.63 1.20 1.42
E 1.06 0.94 0.74 1.17 0.99 0.95 1.74 1.03 1.24
Stomach 54,08 40.47 45.97 39.10 25.51  36.13  33.28 44.07 64.17
Pancreas 5.88 6.14 12.09 7.28 6.66 7,95 8.57 8.48 12.15
Kidney R 12.01 14.12 17.25  23.61 9.74 13.11 11.79 15.88 16.81
L 11.37 13.27 17.36  23.41 9.02 12.72 12.05 15.83 17.15
Urinary bladder 3.28 4.85 3.88 3.79 2.53 3.62 3.76 5.51 5.50
Spleen 4.70 3.28 6.60 5.30 6.15 7.19 5.84 4,36 9.22
Thymus e == = = 5.07 2.50 = = —
Adrenal R 0.53 0.58 0.57 0.77 0.24 0.37 0.52 0.87 0.59
L 0.77 0.40 0.75 1.01 0.45 0.58 0.56 0.99 0.77
Thyroid R 0.56 0.67 0.25 0.43 0.29 0.22 0.35 0.47 0.50
L 0.57 0.76 0.21 0.52 0.35 0.16 0.37 0.44 0.48
Hypophysis 0.11 0.10 0.12 0.14 0.10 0.06 0.05 0.05 0.10
Cerebrum 87.44 99.96 91.10 110.94 89.46 90.35 89.30 74.30 86.61
Cerebellum 11.96 12.75 11.77 14.20 11.53 11.03 12.55 11.90 12.99
Eye ball 4.15 4.34 4.24 4.38 3.98 4.11 4.25 4.06 4.58
L 4.15 4.21 4.24 4.32 3.89 4.17 4.24 3.97 4.44
Testis R - 4.30 - - - - 0.77 - -
L = 4.21 = = 5 = 0.81 = —
Epididymis R - 1.07 - - - - 0.35 - -
L = 0.96 - - =4 = 0.25 - —
Seminal veside = 13.60 = = = == 0.74 = -
Prostate — 1.25 == — - £ 0.21 = =
Uterus 1.22 = 70.73 92.19 2.84 3.66 = 95.99 4.98
Oviduct R 0.13 = 0.08 0.13 0.02 0.08 = 0.10 0.21
L * — 0.08 0.17 0.03 0.09 = 0.12 0.21
Ovary R0.20 = 0.13 0.10 0.05 0.06 ] 0.13 0.14
L 0.13 = 0.12 0.26 0.05 0.07 = 0.27 0.17
Vagina 10.68 = 13.29 13.59 3.44 1.98 = 12.81 8.03
Placenta - - 90.46 100.64 - — - 153.69 —
Fetus B = 329.59 358.11 = == = 455.50 =
Small Int ( cm ) 215 210 182 236 170 199 223 239 324
Cecum 5 6 7 7 4 8 6 6 13
Large Int 81 72 69 70 55 95 96 55 122

( April 16, 1988 ) ( *

not measured )
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TABLE VI Measurement of Head and The Length of Trunk of Troop
I1X ( Takahashi City )

No. 1 2 3 4 5 6 7 8 ) 10 11 12

Sex F F M F M M M F F F F F

Adult ( A )

Child ( C ) C C c & c c C Cc A c A A

Body weight ( kg ) 1.9 2.0 28 26 1.9 4.0 2.8 15 7.3 2.0 54 74

Circumferance of head (cm ) 27.0 25.0 23.2 27.0 25.0 26.0 26.2 22.5 27.0 24.3 24.0 27.5
Sagital diameter of head (cm ) 13.4 15.5 13.6 13.5 13.0 13.0 13.0 13.5 15.0 13.5 12.0 13.5
Cross diameter of head (em ) 10.0 10.5 9.5 12.0 10.5 11.5 12.0 9.2 11.3 10.4 11.3 11.3
Length of trunk ( cm ) 18.5 19.8 18.0 24.5 22.0 21.5 21.5 18.5 31.0 16.3 25.5 29.2
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TABLE VIl IX. Hiroshima Troop

No. 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Sex 2 2 & & £ & % £ & & & £ £+ £ o %
Body weight 2.2 1.8 2.0 2.7 2.6 2.7 2.5 2.4 58 3.2 2.9 3.2 40 2.4 42 28
Heart (g ) 12.24 8.83 10.32 14.25 11.41 13.63 12.34 11.90 22.33 13.14 17.42 20.43 18.45 10.33 20.94 12.91
Lung 15.38 16.54 11.48 13.70 16.15 12.77 17.98 12.13 24.68 19.23 16.76 19.81 21.25 15.15 23.97 13.92
Liver 56.30 51.94 63.64 50.55 69.68 63.95 64.86 68.77 1187 83.03 69.05 99.66 88.96 61.04 92.57 61.74
Gall bladder 1.48 1.67 1.55 1.82 1.06 1.48 1.78 1.71 3.59 3.26 1.83 3.14 3.98 3.21 3.91 1.69
Parotid R 5.45 5.03 4.25 4.48 6.78 4.41 5.94 5.00 7.81 5.32 7.19 3.86 6.20 3.72 10.37 3.46

L 4.46 4.50 4.64 4.89 6.47 4.70 6.08 3.94 7.95 5.77 7.57 3.78 6.69 4.06 10.40 3.73
Submand R 0.82 1.14 0.88 0.87 1.15 0.60 0.72 1.00 1.35 0.52 0.77 0.70 0.96 0.52 1.54 0.60

L 1.13 1.10 0.86 0.92 0.93 0.66 0.74 0.86 1.27 0.78 0.86 0.65 0.80 0.84 1.75 0.62
Stomach 18.27 18.15 17.45 18.82 25.31 16.23 22.68 18.27 33.56 24.14 28.12 26.87 26.36 18.86 28.63 17.86
Pancreas 2.11 2.38 4.43 2.84 6.46 3.79 3.43 3.35 8.35 2.99 3.25 5.69 5.68 3.32 5.00 3.70

Kidney R 5.41 4.35 5.03 6.20 6.85 5.06 6.69 5.57 11.01 6.81 6.85 12.37 8.31 4.32 9.63 5.69

L 5.78 4.46 5.09 5.84 6.88 5.43 6.12 5.41 11.49 7.24 7.07 12,11 8.54 4.64 9.88 5.63
Urinary bladder 1.49 1.80 0.96 1.52 1.68 1.64 1.67 1.11 2.32 2.13 3.71 4.81 3.39 1.68 3.78 1.94
Spleen 3.0 3.20 3.16 2.56 3.45 4.16 4.12 3.07 8.47 3.94 5.04 5.59 4.95 3.83 2.97 3.35
Thymus = - — — 1,38 2.36 1.56 1.27 1.29 3.60 — 3.77 1.33 1.49 1.68 2.49

Adrenal R 0.23 0.38 0.23 0.26 0.32 0.22 0.31 0.37 0.22 0.31 0.24 0.39 0.26 0.18 0.32 0.24
0.42 0.38 0.32 0.15 0.29 0.26 0.39 0.22 0.43 0.43 0.41 0.58 0.43 0.32 0.42 0.30
Thyroid R 0.47 0.22 0.14 0.23 0.14 0.17 0.27 0.18 — 0.31 0.13 0.27 0.26 0.22 0.24 0.16
L 0.34 0.19 0.15 0.20 0.15 0.19 0.29 0.16 — 0.38 0.17 0.27 0.26 0.24 0.27 0.23
Hypophysis 0.01 0.03 0.04 0.04 0.10 0.05 0.11 0.07 0.08 0.04 0.08 0.07 0.05 0.07 0.05 0.02
Cerebrum 80.72 78.76 75.21 T1.72 78.46 80.27 91.45 75.44 106.56 91.55 91.01 74.33 89.23 78.30 95.64 82.03
Cerebellum 8.94 7.74 6.99 10.31 8.65 8.09 8.38 8.57 10.8 12.11 12.01 7.50 11.15 8.15 12.02 9.98
Eyeball R 3.43 3.74 3.35 3.56 3.70 3.62 4.03 3.65 4.03 4.26 — 4.28 3.99 3.24 3.80 3.60
L 3.46 — 3.54 3.62 9.85 3.71 4.13 3.66 — 4.26 3.95 4.07 4.02 3.35 3.95 3.61

Testis R - 031 - 025 — 0.26 — — 1780503 - — -— 0.8 -
E — 0.33 - 0.30 — 030 — — 165 1.16 0.31 -— = = g =
Epididgms R — 0.12 - 031 - 0.17 — — 0.72 0.24 0.21 - —: = 038 =
L - 012 - 013 - 020 — — 0.61 063018 — — — 03 -

Seminal vesicle — 0.28 — 1.06 — 0.52 -— — 1.33 0.45 1.06 -— = - 0.86 -—
Prostate - 0.3 - 0.13 - 0.14 — — 0.220.23 0.07 - = == [3l =
Uterus 0.13 — 0.17 — 016 — 018009 — — — 0.53 2.34 0.16 — 0.42
Oviduct R 0.04 — 001 — 002 — 00200 — — — 0.090.09 003 — 0.04
L 001 — 002 — 002 — 0.01 0.02 — - — 0.01 0.07 0.02 — 0.07

Ovary R 0.03 — 003 — 0.04 — 0.08 005 — — — 0.17 0.08 0.05 0.04

L p.01 — 001 - 0.02 — 0.09 0.3 — — — 0.12 0.09 0.14 — 0.03
Vagina 0.19 — 0.19 — 0.27 — 0.39 0.19 — 0.04 0.08 0.07 0.05 0.07 0.05 0.02
Placente = - - - = = = = — 91559101 74.33 89.23 78.30 95.64 82.03
Fetus - - - - - = = = — 12111200 7.50 11.15 8.15 12.02 9.98
Small Int (cm ) 186 212 156 165 204 162 193 175 260 164 192 186 201 133 198 221
Cecum 4 5 4.5 4 4 3.5 45 35 6 5 5 4.5 4.5 4.5 4.5 3.5

LargeInt 55 47 55 6 5 42 4 71 W 60 52 4 68 44 8B O

{ Oct. 22, 1988 )
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TABLE Vi X . Hikimi Troop ( Shimane )

No. 1 2
Sex 4 ¥
Body weight ( Kg ) 3.0 3 2
Heart ( g ) 12.01 14.86
Lung 16.00 17.81
Liver 77.92 68.72
Gall bladder 1.58 2.36
Parotid R 5.46 5.89
L 5.87 6.69
Submand R 0. 89 0.96
L 1.00 i R )
Stomach 20.92 20.25
Pancreas 5.70 5.24
Kidney R 6.67 6.68
L [ ) 6.35
Urinary bladder B, 36 2.08
Spleen 4.09 3.80
Thymus 5.47 =
Adrenal R 0.235 g.39
L 0.22 ¢.32
Thyroid R Rz 18 6 .23
L 0.10 0.23
Hypophysis
Cerebrum
Cerebellum
Eyeball R 4 .28 3.58
L 4 .15 *
Testis R 0.30 -
L 023 =
Epididymis R 0.21 =
L b..17 =
Seminal vesicle 0.43 =
Prostate 0.24 —
Uterus = 0.29
Oviduct R s 0.03
L s 0.01
Ovary R - 0.03
L o= 0.06
Vagina e 0.83
Small Int ( cm ) 183 209
Cecum B i 5.5
Large Int 45 52

( Oct, 15, 1988 ) ( * crushed )
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BODY AND ORGAN WEIGHTS, LENGTH OF INTESTINE
AND BLOOD ANALYSIS OF GIANT GALAGOS

Takashi MAKITA, Masafumi NIINA, Tetsuya ISHIDA, Takao OHOMOTO,
Miho OHOUE, Satoshi KAGABU and Koichi MANBA

Department of Velerinary Anatomy, Faculty of Agriculture, Yamaguchi University, 1677-1,
Yoshida, Yamaguchi city, 753 Japan

[ Recreived for publication : October 20, 1989 )
INTRODUCTION

As a part of comparative anatomy of primates'® gross anatomy including
splanchnology and myology of giant galagos'~* was reported from this laboratory.®™® Qut
of those samples, the weight of major organs and the data of blood analysis of 4 giant
galagoes were recorded here.

MATERIALS AND METHODS

One adult male, one adult female and two young females of giant galagos were used
for the anatomical research on the 7th of October, 1988. The major organs and three
segments of intestine and the same items of blood components with those of Japanese
monkeys, Formosan monkeys and baboons were examined.

RESULTS

Table I contains the weights of body and major organs as well as the length of intestine.
Although cecum is a part of large intestine it was measured independently. The item of
large intestine, therefore, represents only colon and rectum. Table II shows the data of
blood analysis. LDH isozymes were recorded in Table IIL.

DISCUSSION
Since this is the record of only four specimens it is insufficient to discuss the difference
between species, sex, age and seasons.”*'2 However, the gmoss anatomy of galagos will
follow this report.

ACKNOWLEDGEMENT

We are thankful to all the member of this laboratory who assisted us in the dissection
of galagos.

41



42

2)

3)

4)

5)

7)

8)

10)

11)

12)

13)

Yamaguchi J. Vet.

REFERENCES

Butler, H ( 1983 ) The embryology of lesser galago ( Galago senegalensis ). pp158.
Contribution to primatology. Karger, Basel, New York.

Goode, G. E. and Haines, D. E. ( 1973 ) Corticospinal fibers in a porsimian primates
(Galago seleganesis ). Brain Research 60 : 477~481.

Goode, G. E. and Haines, D. E. ( 1975 ) Origin, course and termination of corticospinal
fibers in a prosmian primate ( Galago ) . Brain Behavior Evolution 12 : 334~361.

Huser, H-J. (1970 ) Atlas of Comparative Primate Hematology. pp391. Academic Press.
New York and London.

Makita, T., Yamoto, T., Ogawa, K., Araki, N., Agawa, H., Sugiura, K., Ueda, H,
Kobayashi, K., Hanaki, K., Itagaki, S., and Kiwaki, S. ( 1984 ) Body and organ weights
of Macaca fuscata and Macaca cyclopis. Jap. J. Vet. Sci. 46 : 385~390.

Makita, T. and Terao, S. ( 1986 ) Biochemical and Haematological Analysis of Two
Troops of Wild Japanese Monkeys and a troop of Captive-born Formosan Monkeys.
The Yamaguchi J. Vet. Med. 13 : 1~10.

Makita, T, Anjiki, T., Goto, H., Hakoi, K., Hirabara, K., Ishida, T., Kakazu, H,
Mochizuki, S., Ozaki, K., Tominaga, M., Tsuzuki, Y and Watanabe, M. ( 1985 ) Body
and organ weights and the length of intestine of Japanese monkey ( Macaca fuscata
) II. The Yamaguchi J. Vet. Med. 12 : 97~100.

Makita, T., Ishida, T., Ohoue, M., Ohomoto, T., Kodaka, R., Taniguchi, T., Niiina,
M, Kagabu, S. and Manba, K. ( 1989 ) Blood Analysis of Five Troops of Baboon. The
Yamaguchi J. Vet. Med. 16 : in press.

Makita, T., Niina, M., Ishida, T., Ohomoto, T, Ohoue, M., Kagabu, S., and Manba,
K. ( 1989 ) Splancheology of giant galago, a prosimian primates. The Yamaguchi J.
Vet. Med. 16 : in press.

Makita, T., Ohoue, M., Ohomoto, T, Ishida, T, Kodaka, R., Niina, M., Taniguchi, T,
Inoue, A., Kanaya, E., Kagabu, S and Manba, K ( 1989 ) Splanchnology, body and organ
weghts, and the length of intestine of 5 troops of baboon. The Yamaguchi J. Vet. Med.
16 : in press.

Tanimoto, Y ( 1981 ) Clinical Chemistry of the Experimental Animals. pp 289. Seishi
Shoin, Tokyo.

Nigi, H. ( 1981 ) Chapt. 7. Primate. in : Hematology of Experimantal Animals. ed. by
Seki, M., Hirashima, K., and Kobayashi, K. Soft Science Inc, Tokyo.

Niina, M. and Makita, T ( 1989 ) Muscles of hind leg of giant galago. The Yamaguchi
J. Vet. Med. 16 : in press.

AHSTDBE, BRER, BER, &IUMERSH

WHEZ - TRH - AREt - KTk - K EEFE - FIE 18 - 85—
(oA R IR E PR R E AR FHE )

(3 19894E10520H )



Med., No. 16 1989 43

AAEE OHEO»I, #7TOWREET-720T, 4Fl0ATHESZOMBEOFT, ABOE
7, BEoEs2HELE. BROBRICOLTOEERL, HIROSRIZ DWW TOREIZZhEF iR
&Ltz

Table | B'ody and Organ weights and length of intestine of Giant Galagos

No. 1 2 3 4
Sex & ¢ T 3
Body weight ( g ) 780 480 = 800
Heart 3.39 2.34 1.26 3.33
Lung 3.89 2.38 3.32 5.02
Liver 19.90 11.94 13.24 15.05
Gall bladder 0.64 0.38 0.29 0.36
Parotid R 0.30 0.43 0.46 0.51
| F: 0.39 0.41 0.51 0.53
Submand R 0.43 0.76 0.55 0.73
L 0.43 0.67 0.54 0.77
Stomach 2.83 2.13 2.61 2.49
Pancreas 0.78 0.88 0.78 1.82
Kidney R 2.02 1.27 1,85 1.81
L 1.97 1.24 1.93 1.82
Urinary bladder 0.72 0.85 0.65 0.80
Spleen 1.55 137 1.87 2.17
Thymus = 0.72 0.14 P
Adrenal R 0.10 0.12 0.09 0.16
L. 0.15 0.08 0.08 0.20
Thyroid R 0.01 0.04 0.01 0.05
L 0.01 0.03 0.01 0.03
Hypophysis 0.02 0.009 0.01 0.008
Cerebrum 7.19 } 9.92 7.56 8.74
Cerebellum 1.68 1.66 2.08
Testis R 1.01 = = =
L 1.00 e — s
Seminal vesicle 0.33 2= = =
Prostate 0.04 o = =
Uterus = 1.65 0.59 0.84
Oviduct R - ] 0.08 0.05
L = == 0.05 0.01
Ovary R = 0.03 0.02 0.02
L == 0.02 0.04 0.04
Vagina = 1.27 0.93 0.47
Small Int ( cm ) 108 89 70 78
Cecum 43 5 41 5.5 33
Large Int 4.0 45 38 35

{—) : not measured, ( Oct. 7, 1988 )
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Table Il Blood Analysis of 4 giant galagos

No. 1 2 4 4 ngl?ﬂur human
TP 7.4 7.6 7.2 7.4 6.5~8.2g/dl
A/G 0.95 1.05 0.95 1.06 1.3~2.0
ALB 3.6 3.9 3.5 3.8 3.7~5.5g/dl
T-BII 0.2 0.1 0.1 0.1 0.2~1.0 mg/dl
ZTT 0.4 0.3 0.2 0.3 2.3~12.0U
GOT 305 74 74 18 8~40U
GPT 415 16 25 18 5~36U
ALP 484 350 257 198 74~223 U/
LDH 3576 976 1303 202 210~405U
CH-E 280 190 260 200 1900~3800 U/I
y-GTP 54 2 3 5 0 U/NBTF
LAP 1040 728 576 536 10~30 U/
ACP 8.3 3.7 2.9 2.9 0.5~4.6 U/
AMY 4160 2528 3136 3872 65~235 U/dl
T-cho 100 131 117 117 130~250 mg/dl
p-Lp 97 175 96 120 200~500 mg/dl
T-G 58 152 35 86 40~170 mg/dl
P-LI 161 229 170 197 150~250 mg/dl
UA 2.8 2.3 1.3 1.3 23:37%:3 mg/dl
BUN 34.6 36.0 32.7 26.0 8 ~20 mg/dl
CREA 1.2 0.9 1.0 0.8 0.7~1.5mg/dl
Na 159 152 159 152 135~145 mEq/1
K 9.5 8.6 6.2 4.4 3.5~5.0 mEq/]
Cl 111 105 115 108 98~108 mEq/I
Ca 5.5 5.2 5.3 4.9 4.1~5.0 mEq/I
ASLO 160 20 20 20 160Todd LU F
WBC 8800 - 12500 9855 3.500~9.700/mm?
RBC 966 - 858 826 T 43821 h /mm?
Hb 16.3 - 14.4 15.5 Z13-818-3g/dl
Ht 56.7 - 49.7 50.3 Faga—oL o
MCV 59 - 58 61 ¢ 80~101 #°
MCH 16.9 - 16.8 18.8 A g LA
MCHC 28.7 - 29.0 30.8 KL
platelet 15.2 - 28.9 4.7 14.0~37.9%5 /mm?

(—) ! not measured
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Table Il LDH Isozymes of Giant Galagos

normal val-
fraction No. 1 No. 2 No. 3 No. 4 ue
for human
LDH 1 8% 15% 8% 5% 20-32%
LDH 2 8% 10% 10% 6% 28-35%
LDH 3 23% 26% 24% 25% 21-27%
LDH 4 24% 21% 26% 23% 6-13%
LDH 5 37% 28% 32% 41% 4-14%
;?:tt?‘l,ity 3576U/L 976U/L 1303U/L 202U/L 210-405U/L
LDH 1 286U/L 146U/L 104U/L 10U/L 42-130U/L
LDH 2 287U/L 98U/L 130U/L 12U/L 59-142U/L
LDH 3 822U/L 254U/L 313U/L 51U/L 44-109U/L
LDH 4 858U/L 205U/L 339U/L 46U/L 13-53U/L
LDH 5 1323U/L 273U/L 417U/L 83U/L 8-57U/L
H subunits 31% 41% 34% 28% 55-70%
M subunits 69% 59% 66% 72% 30-45%
relative activity
LDH 1 /LDH 2 1.00 1.50 0.80 0.83 0.65-1.00
LDH 3 /LDH 1 2.88 193 3.00 5.00 0.65-1.25
LDH 5. 7LDH 4 1.54 1.33 1.23 1.78 0.45-1.30
— @ + - @ + — Human ( normal ) +
4 3 2 1 4 3 2 1
- @ + = +
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[ Received for publication : September 20, 1989 )

For comparative anatomy of primates,”®” a total of 8 captive born galagos were
obtained from a local zoo. Since these animals are difficult to obtain, it was decided to
describe anatomical records of their organs together with their myology.® The record of
muscles will be reported separately.”

MATERIALS AND METHODS

Six adult giant galagos, 3 males and 3 females, and also 2 lesser galagos were used
for comparative anatomy. The organs were dissected without chemical fixation and then
specimens were fixed in 4 % formalin for further anatomy of muscles.

OBSERVATIONS

Fig. 1 to 34 indicate a general view of abdominal and thoracic organs of giant galago.
No picture of lesser galago included. The large eyes ( Fig. 1 ) and ears ( Fig. 2, 3 ) are
characteristic of these prosimian prirmates. The female of giant galago has prominent
canines ( Fig. 4 ). The profile of gall bladder ( Fig. 13, 21 ) is not deformed as in the
case of some Japanese monkeys. The epididymis ( Fig. 26 ) is comparatively large in size
while the size of testis is small. Unlike Japanese monkeys, ischial callosity is not developed
( Fig. 30)

DISCUSSION

Galago is one of prosimian primates. They have large eyes and ears to facilitate their
activity in darkness. The hind legs™® and the tail also assist their movement of galagos
to jump over branches. Regional or topographic anatomy of galago has been described but
systemic anatomical records of their visceras have not been available, to our knowledge.
This report is one of reference data of comparative anatomy of Japanese monkeys.”® The
details of muscles of giant galago will follow this report.”
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LEGEND OF FIGURES

The face of a giant galago with its characteristic large eyes.

The lateral view of a galago's face with characteristic large ear.

The inner surface of right ear of a giant galago.

The inner view of oral cavity of a giant galago. T : tongue.

The lateral view of brain.

The dorsal view of brain.

The ventral view of a galago's brain. Arrow : hypohyse ( pituitary ).

The lungs with bronchi ( B ).

The heart with lungs. T : trachea.

The general view of thracic and abdominal viscera. Ventral side. L : liver S : stomach.

The heart, lungs ( L ) and diaphragm ( D ). Thoracic viscera. T : thymus, Arrow : right auricle.

Dorsal surface ( diaphragmatic ) of the liver.

Ventral ( abdominal ) surface of the liver with gall bladder ( arrow ).

Stomach ( S ) and intestine. Arrow : left Kidney.

Submandibular glands ( arrow ).

Thyroid gland ( arrow ) and trachea ( T ).

Right parotid gland ( P ) and submandibular glands ( S ).

Submandibular glands.( S ).

Abdominal viscera.( superficial layer ). Intestine and urinary bladder ( U ).

Abdominal viscera.( middle layer ). Small intestine and mesentery ( M ).

Abdominal viscera.( deep layer ). Right kidney ( K ), testis ( large arrow ), vena cava caudalis ( small arrow

), and gall bladder ( arrow head ).

22 Abdominal and pelvic viscera. Liver ( L ), stomach, spleen ( S ), left kidney ( K ), rectum ( R ), and seminal
vesicles ( arrow head ).

23 Stomach. E : esophagus D : duodenum.

24 Pancreas.
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26

27
28
29

31
32
33

The junction of colon ( CO ), cecum ( C ), and ileum. ( IL ).

Male urogenital organs. Testis ( T ), epididymis ( arrow ), ductus defference, kidney ( K ), urinary bladder
(U ) and ureter ( arrow head ).

A part of Fig. 26. Prostate glands ( P ) and penis ( arrow ).

Seminal vesicles ( S ), colon ( C ) and urinary bladder ( U ).

Female urogenital organs. Ovary ( O ), oviduct ( arrow ) and uterus ( U ).

Tail and anus of giant galago.

Adrenal glands.

Hand.

Foot.
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INTRODUCTION

Baboons have been used for medical research'® so that the anatomy of baboons has
been included in the atlas of comparative anatomy of primates.'” From November 1986
to July 1987, a total of 98 captive born baboons were used for alatomy in this laboratory.
This is the record of blood analysis of those specimens.

MATERIALS AND METHODS

Five troops of baboon were examined in this survey. Troop I, IV and V were composed
of 32, 8 and 10 doguera baboons ( papio dogueras ). Troop II and IIl were composed of
48 and 10 hamadryas baboons ( papio hamadryas ).

Under unathesia with nembutar and ketalar, each specimen was terminated for
anatomy. Prior to the anatomy blood samples were collected for analysis.

RESULTS AND DISCUSSION

Table I to V include all obtained data. Unfortunately some samples were coagurated
and their data were not available.

Although erythrokinetic studyies of baboon blood” and description of blood cells of
baboon? were available, those on the enzymatic components of baboon blood have not been
published as yet. The seasonal variations,'” interspieces difference and many other factores
have to be considered for blood analysis of experimental animals.®*~'*'* The species of
baboon itself involves many arguments and the samples recorded here include possible
mixed breed of doguera and hamadryas baboons. Despite all those reservations to be taken
into account, the data will be useful for further statistical analyses.
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Table | Blood Analysis of 22 Doguera Baboons. ( Nov. 21, 1986 )
No. 1 2 3 4 5 6 7 8 9 10
TP 7.2 7.6 7.0 6.4 6.9 7.3 6.4 6.8 6.3 6.7
A/G 0.76 0.73 0.79 0.68 0.57 0.74 0.60 0.89 0.62 0.97
A/G 1.00 1.18 1.21 0.92 0.81 L1 0.81 1.41 0.88 1.79
ALB 50.1 54.1 54.7 48.0 4.8 52.7 45.0 58.5 46.8 64.2
a 3.0 2.0 2.6 2.7 2.2 2.0 2.8 2.1 31 1.8
a; 112 1.3 11.5 14.5 10.5 11.8 15.5 13.1 13.3 11.0
B 14.8 12.1 10.8 21.6 1.2 1.2 12.7 10.8 10.9 9.3
y 18.9 20.5 20.4 13.2 3.3 2.3 23.9 15.5 25.9 13.7
Meulen 2 2 2 2 2 2 3 2 i 2
T-Bii 0.1 0.1 0.1 0.1 0.1 0.2 0.3 0.1 0.2 0.2
ZTT 0.8 1.5 0.2 0.8 4.1 1.4 3.7 0.5 2.1 0.3
GOT 24 19 19 12 2 26 17 14 24 13
GPT 53 48 18 11 26 2 8 18 12 10
ALP 5.3 4.9 5.1 3.9 6.7 8.1 6.2 12.1 8.1 21.7
LDH 588 404 380 422 253 441 424 1820 410 276
CH-E 5810 5980 3530 2920 3010 3760 2920 4040 3820 4050
y-GTP 24 16 13 14 7 17 12 19 17 24
LAP 7 5 6 5 5 6 5 5 5 6
LDH 1 26.43 26.09 27.01 30.19 28.86 25.00 29.40 56.43 28.30 27.13
2 43.22  40.88 4175 42.06 40,10  36.36  37.07 2831 3.4 4138
3 2045 17.20  22.55  19.45  19.63  21.35 2148  10.68  20.83  22.90
4 3.43 2.99 3.21 3.4 4.20 5.16 4.57 0.92 3.38 4.4
5 6.41 12.83 5.49 5.05 7.21 12.03 7.47 3.64 9.75 4.45
AMY 655 695 666 334 364 502 264 449 518 391
T-cho 78 98 90 55 47 92 67 93 64 100
T=Li 37 341 237 = 289 243 281 236 298
B-Lp 118 115 139 108 59 121 96 114 98 134
T-G 42 62 69 58 29 40 35 27 32 19
P-Li 147 171 181 109 111 165 135 172 117 147
UA 1.0 0.9 0.8 0.9 0.8 0.8 0.9 0.8 0.8 0.8
BUN 26.6 17.3 26.2 7.8 17.0 12.2 12.6 13.9 17.1 13.1
CREA 1.4 1.2 1.3 0.6 1.1 1.4 0.7 0.7 1.2 1.0
Na 153 148 153 143 145 148 144 148 145 147
K 3.2 31 3.1 2.5 3.5 3.7 3.5 3.5 3.7 3.6
CI 115 106 113 109 106 106 108 106 105 102
Ca 4.6 4.6 4.3 4.0 4.4 4.8 4.4 4.8 44 4.5
WBC 15800 = 10500 7100 16800 7100 7200 6900 14100 11300
RBC 628 = 623 420 574 574 478 516 544 568
CRP (6+) (3+) (3+) (=) (54+) (2+4) =) (=) {3+) d+=)
RA =3} (=) fi=) (=) (= (=) =3 =) (=) =)
ASLO 40 80 40 20 80 40 40 80 80 40

(=) : not measured.
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11 12 13 14 15 16 17 18 19 20 21 22
6.1 6.9 6.4 1.2 6.8 6.6 6.6 7.1 7.2 7.3 6.9 7.1
0.69 1.03 0.88 0.67 0.89 0.94 0.65 0.73 0.76 (.82 0.92 0.82
0.98 1.76 1.48 0.99 1.66 1.65 0.9 1.14 1.27 1.45 1.64 1.48%

49.4 63.8 59.7 49.8 62.4 62.3 49.1 53.2 5.9 99.2 62.1 59.9
3.4 2.0 2.0 2.2 2.1 2.2 27 2.4 2.2 1.5 1.9 2.2

14.4 11.8 10.8 12.3 8.0 10.9 13.1 11.3 10.6 8.8 10.0 9.7

13.3 11.7 1.1 11.5 11.5 10.7 14.3 11.5 10.6 9.1 11.4 1.7

19.5 10.7 16.4 24.2 16.0 13.9 0.8 21.6 20.7 21.0 14.6 16.5
2 2 2 2 2 4 2 ) 2 2 2 2
0.1 0.2 0.1 0.1 0.1 0.4 0.1 0.1 0.2 0.1 0.1 0.1
1.1 0.5 0.7 1.0 0.7 1.0 1.4 2.9 1.0 1.8 1.7 1.7

11 11 3 19 14 52 16 21 15 13 1 20
8 10 28 15 § 32 10 34 9 8 12 17
T8 30.7 28.4 6.6 41.1 74.9 8:1 12.2 6.3 48.3 2.9 32.6

326 240 325 273 266 633 a03 615 315 267 241 289

4040 5310 3760 2880 3620 2920 3250 5210 2850 5050 4840 6380

10 29 19 13 26 40 13 4 19 4 25 35
9 ] 6 6 7 11 8 b b 8 7 9

27.01 22.14 25.07 27.03 26.97 25.35 22.79 31.84 27.85 28.68 31.31 311

40.07 38.78 40.70 44.03 40.28 3.4 3.17 39.99 38.65 36.76 41.58 40.82

25.47 28.66 25.16 21.97 21.69 26.15 21.03 17.73 23.04 22.32 20.46 23.04
5.25 6.29 6.57 3.46 3.3 7.17 5.32 4.36 5.50 4.66 2.47 2.59
2.20 4.14 2.49 3.51 1.1 6.87 15.8% 6.48 4.95 1.57 4.18 2.42

330 1040 380 32 403 a6 267 326 699 752 360 537

56 93 8 73 96 141 60 B4 116 133 116 108
266 295 254 271 285 359 221 276 361 375 312 394
120 131 13 128 121 170 112 101 129 205 144 214

7 25 18 63 28 34 53 29 3l 39 25 i
101 151 140 122 150 197 116 152 176 185 174 191

0.8 0.7 0.7 0.7 0.7 0.9 0.8 0.7 0.7 0.6 0.6 0.7
8.4 15.9 25.3 24.0 13.5 11.8 11.4 8.4 12.6 16.2 12.3 20.7
0.7 0.9 0.6 1.2 0.8 0.7 0.7 0.8 1.1 0.9 0.7 0.6

143 147 147 153 146 144 141 145 146 146 146 146
3.0 3.3 3.8 3.4 3.5 4.2 3.3 3.9 3.5 3.6 3.4 3.4
107 105 104 13 107 108 104 106 106 105 109 108

4.2 4.9 4.4 4.3 4.7 4.9 4.4 4.7 4.6 4.4 4.6 4.8
= 6600 9000 12900 7600 1800 9500 12100 6600 6600 8700 9000

b= (=] (=) W) =) =) =) #H) () (=) =) )
=) =) &b =1 =) =) =) = = = (=) =)
160 40 40 80 40 40 80 80 80 80 80 80
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Table Il Blood Analysis of 47 Hamadryas Baboons. ( Dec 15, 1986 )

No. 2 3 4 5 6 7 8 g 10 11 12

TP 8.5 7.7 6.6 7.5 6.0 7.0 5.9 6.4 6.5 i | 6.5
A/G 0.73 0.75 0.69 0.74 1.07 0.71 0.79 1.00 1.03 0.77 0.86
A/G 1.11 0.85 1.11 1.04 1.73 1.4 1.20 1.49 1.65 1.27 1.24
ALB 52.7 46.0 52.7 51.1 63.4 50.9 54.6 59.8 62.3 56.0 95.3
a 2.7 4.6 2.9 3.5 32 4.3 3.1 2.9 4.6 34 35
a, 13.4 16.6 14.6 13.8 10.3 13.2 14.9 10.6 11.0 B.5 13.4
Jil 10.6 11.3 10.1 11;3 9.4 10.9 12.6 10.8 11.6 10.8 14.8
¥ 20.6 21.5 19.7 20.3 13.7 20.7 14.8 15.9 10.5 21.3 13.0
meulen 3 2 2 2 2 2 2 6 2 2 2

T-Bii 0.3 0.2 0.2 0.2 0.2 0.1 0.1 0.7 0.2 0.1 0.2
ZTT 1.1 1.2 1.0 0.4 0.5 0.8 1.3 0.5 0.8 1.7 0.7
GOT 44 59 36 37 47 32 57 515 296 213 175

GPT 25 10 15 15 12 21 16 95 73 86 82

ALP 13.1 12.7 20.3 10.7 7.7 9.8 41.7 123.7 42.7 39.8 223

LDH 1050 1285 1385 T44 647 540 1090 3520 2440 1790 1245
CH‘E 4050 4290 3300 3920 4120 5710 8010 2400 4790 4500 6080

vy-GTP 15 23 16 15 32 15 19 86 28 24 38
LAP 8 8 T 7 10 7 8 27 12 9 14
LDH 1 10.49 13.19 14.38 12.96 21.30 18.60 15.51 13.84 11.31 13.60 21.28
2 24.31 22,38 26.57  21.14 29.78 3148 22.38  22.19 22.5¢  29.31 25.99
3 27.94 25.59 25.50 25.62 24.46 23.63 25.77 20.08 31.42 36.67 24.67
4 20.82 20.47 20.93 20.20 15.54 10.76 20.39 15.64 21.01 11.63 15.23
5 16.43 18.36 12.61 14.08 9.92 15.53 15.94 28.24 13.71 8.79 12.83
AMY 417 1065 476 473 437 480 3430 438 3750 1600 625
T-cho 87 141 90 97 216 132 169 89 83 144
T=Li 3719 600 321 33 596 499 423 463 327 275 453
B-Lp 212 336 200 153 421 272 217 290 154 159 304
T-G 144 196 86 55 93 105 36 29 95 53 134
P-Li 162 227 174 178 253 192 201 231 153 143 219
UA 0.4 * * * * * * 0.9 0.2 % 0.2
BUN 34.3 43.2 52.9 21.8 30.6 38.5 29.1 53.4 45.7 41.1 22.5
CREA 1.2 1.2 1.0 1.2 0.7 1.6 0.8 1.2 11 1.0 1.0
Na 158 160 155 153 153 155 153 142 154 154 151
K 3.3 3.3 33 31 3.0 3.1 3.0 5.7 3.2 4.3 3.3
CI 110 113 113 110 107 113 106 104 108 110 109
Ca 4.7 4.7 43 4.6 4.7 4.9 4.6 3.0 4.7 1.8 4.7
WBC 15600 10600 14100 11200 7700 18800 13800 4600 18100 21600 10900
RBC 528 560 463 504 591 508 502 528 541 561 478
CRP (2+4) (2+) (=) K3 (=) (2+) (+-) {(—) (3+) (+=) (2+]
RA £=) (=) (=) {=) =) () k=) (=) (=) t=3 (=)
ASLO 80 80 40 80 20 40 20 40 80 80 40

Dec. 15, 1986. { No. 1. was not analysed ). ( * not measured )
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13 14 15 16 17 18 19 20 21 22 23 24

6.3 6.0 6.4 7.0 6.5 6.5 6.3 6.5 5.4 7.0 6.4 5.9
0.67 0.54 0.88 0.84 0.97 0.86 L.03 0.86 0.86 0.89 0.88 0.97
0.93 1.33 1.25 1.23 1.52 1.45 1.93 1.41 1.17 1.38 1.37 1.42
48.3 57.0 55.6 55.1 60.3 59.2 65.9 58.5 54.0 57.9 57.9 58.6
3.9 5.2 34 3.8 3.6 3.0 2.4 2.9 4.8 3.1 3.8 4.1
1.2 13.2 12.9 13.2 10.3 8.7 8.2 10.3 15.1 10.7 11.4 1.4
16.3 14.1 11.1 11.2 5.4 0.3 9.0 13.3 1.7 13.5 11.9 12.1
20.3 10.5 17.0 16.7 17.4 19.8 14.5 15.0 14.4 14.8 15.0 13.8
2 2 2 2 2 2 2 2 2 2 2 2
0.2 0.2 0.1 0.2 0.2 0.1 0.2 0.2 0.2 0.1 0.1 0.2
1.1 0.9 0.9 0.5 1.5 2.3 1.4 0.9 0.9 1.6 0.5 0.4
59 67 47 199 86 29 86 229 108 40 42 62
24 14 18 33 20 20 37 68 39 39 28 39
4.6 6.5 8.7 Tal 3.7 29.5 40.1 24.9 3.9 36.1 49.9 42.3
385 1420 595 1215 1010 561 1145 1470 2035 478 721 746
3020 2830 5710 3680 3630 3990 4150 9550 5020 6580 6130 4150
14 42 16 17 25 21 33 25 18 29 34 27
] 12 6 6 8 6 9 10 8 8 10 9
23.11 15.97 12.57 32.02 19.54 22.15 15.12 22.37 15.36 19.29 22.95 25.14
27.67 24.18 22.69 25.42 24.52 28.68 22.17 29.35 27.03 33.97 28.75 34.58
23.94 27.50 27.88 18.75 26.64 25.89 27.75 27.66 . 26.51 24.21 24.63 24.75
14.43 21.22 22.19 13.67 19.43 14.99 22.14 11.96 19.36 14.31 15.33 9.99
10.85 11.13 14.67 10.13 9.56 8.29 12.82 18.66 11.73 8.21 7.39 5.54
412 533 518 627 530 496 37 700 750 469 577 512
92 184 115 17 139 100 108 116 76 109 122 95
355 614 383 354 384 268 273 341 373 355 410 293
155 461 231 277 225 128 127 179 170 154 202 173

140 174 108 181 31 20 10 43 139 66 90 46
117 245 179 215 191 166 157 187 130 187 218 166
* * * * * * * 0.2 * 0.2 0.3 *

22.3 36.5 26.0 18.8 21.4 21.1 42.8 32.5 48.9 23.9 31.2 1.8
0.9 0.8 12 0.9 0.7 0.7 0.7 0.7 1.0 0.8 0.6 0.6
147 152 145 151 146 145 140 152 153 147 149 150
3.0 5.0 2.5 3.3 3.4 3.8 4.0 3.4 3.2 3.2 3.6 3.4
105 17 103 108 102 102 101 106 1 104 104 106
3.8 4.9 4.4 4.8 4.7 4.6 4.2 4.6 4.2 4.8 4.7 4.4
9400 5000 8700 6600 9800 8200 6400 15500 19000 10300 9400 8200
462 459 438 556 529 488 585 563 479 536 603 974

(1+) =) (=) =1 = = =) {=) =1 Ty )

S (=) =3 (=) =y (=3 =) (=) =) (=1 =)
40 40 40 40 40 40 40 40 40 320 40 20
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25 2 27 23 29 30 3 32 33 34 35 36
7.4 7.2 7.5 6.3 6.8 6.5 6.1 5.6 5.9 6.7 7.4 7.4
0.68  0.76  0.74 110 0.7 0.97  1.03 1.24 0.84 0.81  0.72 0.9
0.92 117 1.03 1.92 1.20 143 151 1.99 120 133 117 1.50
47.8 53.9 507 658 545 588  60.1 66.5 54.6 57.0 539 60.0
2.0 3.2 3.5 2.6 3.2 2.7 3.7 2.8 2.8 3.2 2.7 2.5
14.6 12.6 15.1 10.8 12.0 1.6 1.6 1.0 137 7.4 0.6 10,0
8.0 10.1 9.4 10.5 9.9 100 101 11.4 0.8 8.9 9.9 1.7
2.6 20.2 21.3 0.3 204 169 135 8.3 19.1 235 2.9 158
2 2 2 ¢ 2 2 2 2 2 2 2 2
0.2 0.2 0.2 0.4 0.2 0.2 0.1 0.2 0.1 0.1 0.2 0.2
2.7 1.0 1.0 1.8 3.4 0.8 1.0 1.3 1.1 3.7 1.8 0.8
85 45 59 84 65 100 78 48 64 21 3 71
43 2 18 29 14 21 18 22 35 19 15 24
11.9 8.1 12.2 446 295 455 504 77.4 8.0 63.1 8.6 307
1435 1130 1355 1000 1565 1120 1580 693 651 443 800 655
2890 4970 3940 4600 5420 4790 4170 2590 3700 4300 5020 5500
18 18 28 37 2 30 33 35 15 2 17 29
7 11 8 10 8 9 8 9 8 9 6 9
2.3 959 1202 1406  10.77 1733 12.64  16.07  13.60  17.14  12.04  20.21
9122 18.98 1798 2124 1951 22.02 2061  23.27  23.56  29.8 2113 26.26
9431 5.4 23.98  24.3  26.08  28.97 2543 2614  21.33  29.05  26.20  24.65
9410 26.3¢ 26,10 23.71  25.38 2024 23.99 1980 1416  15.60  24.61  17.91
1798  19.3¢ 2011 16,63  18.26 1143  17.32 1471 27.33 8.3  16.02  10.97
371 769 406 556 772 1115 360 473 650 55 2150 390
119 111 81 110 123 108 127 103 61 140 B4 107
389 459 302 458 380 304 399 238 258 411 284 334
235 170 114 310 255 179 192 209 128 237 111 214
78 109 53 174 78 48 54 90 67 30 40 53
158 219 147 181 175 1 205 167 128 184 141 164
0.3 0.1 0.2 * * * * 0.5 0.5 0.3 * 0.2
25.1 31.2 %0 302 198 341 18.1 24.4 22.0 339 245 248
0.8 1.0 0.9 0.6 0.7 0.6 0.6 0.5 0.8 0.9 1.0 0.9
153 153 151 147 146 152 148 W7 146 157 150 149
3.0 2.8 3.2 3.6 3.6 3.5 3.1 4.1 2.7 3.9 3.7 3.6
111 109 108 110 103 108 103 107 100 113 104 103
4.3 4.7 4.4 4.9 4.7 4.7 N 4.8 42 4.6 4.8 5.2
8900 13600 10900 8500  13%00 14000 9700 6400 7300 13100 8700 8700
526 524 568 585 485 563 531 607 532 607 556 622
(2+) (2+) (3+) =) =% (=) (+-) (+=) (1+) (=) EIE) (—)
== (=) (=) (=) =3 (-) = (= (=) (=) (=) =3
160 80 40 40 40 40 20 20 20 80 40 80
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37 38 39 40 41 42 43 44 45 46 47 48
6.4 6.0 5.9 6.5 5.8 6.2 6.3 5.7 5.8 9.5 6.2 6.0
0.56 0.87 L1 0.86 1.07 0.88 0.91 0.97 0.71 1.20 1.07 1.22
0.62 1.28 L.77 1.44 1.87 1.50 1.49 1.68 0.97 1.81 1.68 1.97
38.3 56.1 63.9 59.0 65.2 60.0 549.9 62.7 49.2 64.4 62.7 66.4
5.0 3.5 3.5 2.5 3.1 3.1 2.8 4.3 3.6 3.6 3.2 2.8
18.9 13.1 12.8 10,7 9.2 10.4 9.8 8.4 14.6 10.4 9.6 9.4
13.6 10.9 11.6 10.3 9.7 9.9 9.9 9.6 11.9 11.4 9.6 9.5
24.2 16.4 9:2 17.5 13.8 16.6 17.6 16.0 0.7 10.2 14.9 11.9
2 2 2 2 2 2 2 2 2 2 2 2
0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1
2.4 1.8 0.6 1.6 1.7 0.8 1.1 1.0 0.8 0.2 0.6 0.5
30 47 81 50 69 83 62 63 26 5 71 29
18 16 17 18 k1] 42 25 33 3 29 32 18
12.729.3 37.0 3.0 37.9 48.3 3.2 62.1 13.8 37.6 40.3 43.9
940 1330 1445 897 738 1275 1615 1445 711 1170 758 301
4760 4980 4930 4800 3610 4760 3790 4670 2580 4090 4880 4170
16 22 23 22 24 U 20 27 13 17 34 3
7 1 9 8 7 8 8 9 6 8 7 8
13.70 10.74 17.46 12.69 20.73 15.40 10.52 18.48 22.87 12.78 14.91 21.19
26.43 19.71 20.68 22,39 26.62 21.72 20.81 26.07 33.15 22.97 25.73 32.04
26.52 29.00 21.74 27.30 24.16 26.24 27.84 25.57 24.50 28.41 25.24 22.92
20.71 26.22 22.01 23.99 18.21 22.83 25.47 19.06 13.44 23.39 19.83 12.62
12.63 14.82 18.11 13.62 10.28 13.80 15.34 11.82 6.03 12.45 14.28 11.24
875 313 412 402 289 452 540 303 544 373 536 505
110 116 97 108 64 97 88 116 b4 118 92 7
372 362 340 323 213 333 293 324 261 385 299 262
253 237 168 170 80 164 131 183 140 204 154 131
139 52 82 45 15 23 28 14 54 53 29 32
183 162 224 178 136 152 160 163 105 183 162 149
* 0.3 0.4 * 0.3 * 0.3 * * 0.3 £ *
22.3 20.9 26.2 20.6 30.5 44.9 2.3 52.8 38.6 33.7 31.8 25.6
0.7 0.8 0.6 0.6 0.6 0.9 0.8 0.6 0.9 0.6 0.8 0.6
151 147 152 146 148 153 146 147 145 148 147 151
2.7 3.6 3.8 3.5 3.3 3.7 3.9 3.8 2.5 3.7 3.4 3.4
107 106 107 101 103 108 105 106 110 101 104 106
4.5 4.7 4.5 4.8 4.6 4.3 4.5 4.2 4.1 4.5 4.3 4.6
11400 13200 12500 12700 7200 6300 12500 15800 8200 9100 16300 10000
471 520 o748 520 517 299 504 569 498 636 582 560
(1+) (=) =4 {3 (=] (=} (=) (2+) e {=1 = (=)
(=) (=) (=) (=) b= o) A= (=) =] (=] =4 (=l
40 40 20 80 40 160 20 80 20 40 80 20
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Table Ill Blood Analysis of 10 Hamadrgas Baboons.
No. 1 2 3 4 5 6 7 8 9 10
TP 8.5 6.9 T 7.4 7.9 7.2 7id 6.5 6.5 6.1
A/G 0.63 0.82 0.87 0.80 0.76 0.80 0.95 1.03 0.59 0.79
A/G 1.22 1.43 1.45 1.42 1.26 1.32 1.70 1.88 0.92 1.34
ALB 55.0 58.9 59.2 58.6 55.8 57.0 63.0 65.3 47.9 57.2
a 2.2 2.4 3.0 | 2.0 2.8 2.6 2.0 4.0 2.3
a 8.7 8.8 10.0 12.0 9.6 10.3 9.3 9.9 14.0 12.0
Jil 8.9 10.2 10.0 9.4 9.6 10.8 10.3 9.3 8.8 10.2
y 25.2 19.7 17.8 17.9 2.3 19.1 14.8 13.5 25.3 18.3
Meulen 2 2 3 2 3 3 2 2 2 2
T-Bii 0.2 0.2 0.3 0.2 0.3 0.3 0.2 0.2 0.2 0.2
ZTT 2.2 1.4 0.7  J 2.5 1.4 0.7 1.3 4.5 1.5
GOT 114 59 41 2 79 52 116 K] 162 127
GPT 44 19 8 15 13 16 17 16 3 19
ALP 9.8 10.0 60.4 14.3 26.8 15.1 116.1 62.1 21.0 10.3
LDH 1014 1140 1229 803 1120 1433 1020 544 1417 1223
CH'E 4300 270 3327 3709 5218 3477 2996 2923 2174 2637
y-GTP 17 19 64 24 31 4 54 32 2 27
LAP 8 6 8 7 9 7 10 9 9 9
LDH 1 2189 1416  10.77 1416  16.04 840 2097 17.3¢ 1697 16.7
2 22.20 21.04 21,41 21.27 21.42 18.65 21.36 25.14 19.49 17.35
3 26.27  28.66 3153  28.35 2770 25.53  26.76  27.91 2649  24.43
4 17.49 2095 2360 20,8  18.88 2475  19.96  12.26  21.56  23.49
5 12,14 1519  12.69  15.3% 1596 22,67 1135  17.3¢  15.68  18.01
AMY 454 331 657 288 267 334 519 766 541 334
T-cho 103 120 138 112 109 89 94 76 71 71
T-Li 304 298 349 302 276 253 312 295 238 284
B-Lp 176 116 134 125 146 107 93 98 79 93
T-G 54 31 30 25 37 44 51 a0 24 46
P-Li 155 191 210 181 167 158 183 139 146 141
BUN 30.8 15.7 11.9 12.6 12.0 8.6 11.6 13.4 16.5 117
CREA 1.0 0.7 0.7 1.0 0.7 0.8 1.0 1.4 1.1 0.8
Na 143 134 133 146 138138 137 145 140 140
K 16.7 18.6 18.3 12.9 16.3 13.2 8.6 12.5 8.7 6.9
CI 100 104 101 106 103 101 9% 101 98 101
Ca 4.9 4.5 4.7 4.9 5.0 5.0 5.0 5.7 4.4 4.3
WBC 10500 8500 15200 10700 - 25300 - 30400 30400 17300
RBC 637 552 578 518 - 503 - 568 538 520
CRP fi=i} (-) (=) (2+) (24) (1+) (1+4) (2+) (=) (3+)
RA (-) (-) (=) (=) {=} (=) (—) =) (=) (-)
ASLO 240 80 160 160 240 80 160 160 80 160

( April 25, 1987 )
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Table IV Blood Analysis of 8 Doguera Baboons.

No. 1 2 3 4 5 6 7 8
TP 7.2 7.6 7.0 7.0 7.2 6.7 6.5 g
A/G 0.76 0.81 0.94 0.79 0.89 0.72 0.63 0.71
A/G 1.33 1.50 1.69 1.42 1.62 1.22 0.97 1.26
ALB 57.2 60.0 62.8 58.7 61.8 55.0 49.2 55.7
a 2.4 2.8 T 3.0 2.2 2.8 4.8 2.4
@ 11.4 10.3 9.2 10.4 9.3 10.1 15.5 10.6
B 11.4 9.2 9.1 9.9 10.3 9.9 11.3 9.5
¥ 17.6 18.0 16.2 18.0 16.4 22.2 19.2 21.8
Meulen 3 2 3 3 2 2 2 2
T-Bii 0.3 0.2 0.3 0.3 0.2 0.2 0.2 0.2
ZTT 1.3 2.3 1.8 1.1 0.9 2.2 1.0 2.3
GOT 16 9 12 14 13 17 9 17
GPT 16 10 12 7 10 10 6 8
ALP 431 431 264 176 487 532 447 782
LDH 418 429 334 451 440 366 395 412
CH-E 4530 2681 2618 2532 3660 2338 3264 3365
y-GTP 36 27 24 25 30 29 21 37
LAP 8 8 7 6 8 8 6 8
ACP 8.6 8.4 7.2 8.8 9.2 9.9 8.0 11.8
LDH 1 22.77 21.13 25.06 21.32

2 30.53 32.29 32.32 26.94

3 26.57 27.55 28.39 25.84

4 10.67 10.67 6.36 15.26

5 9.46 8.36 7.88 10.63
AMY 405 1024 484 597 747 966 326 855
BZ 113 81 90 88 141 95 95 108
T-cho 119 152 119 110 111 99 110 106
S-GOT 5 1 10 3 3 8 9 16
M-GOT 11 9 2 11 10 9 0 1
B-Lp 237 215 145 129 226 190 142 202
T-G 77 47 34 25 32 43 41 39
T-Li 407 437 368 339 305 295 365 297
P-Li 195 250 184 177 138 158 200 155
UA 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
BUN 26.8 29.6 15.0 18.6 22.6 32.3 22.7 26.9
CREA 1.2 0.9 1.1 1.6 1.0 0.8 1.0 0.8
Na 149 148 144 146 153 153 146 152
K 3.7 4.6 4.6 4.4 4.4 5.5 5.2 4.3
Cl 110 114 102 106 110 113 105 111
Ca 4.4 4.6 4.3 4.1 4.5 3.9 4.4 4.5
Ip 137 118 109 233 130 159 140 156
Cortisol 48.6 57.0 29.1 48.0 51.2 34.7 29.4 44.0
WBC 12400 9100 7900 9300 10800 5400 6800 18100
RBC 543 576 555 529 488 478 562
CRP (24) (2+4) (24) (5+) (2+) (2+) (54) (3+)
RA [ = (i~ =) (=) (—) (=3 (]
ASLO 160 40 40 80 80 160 160 40A

( July 24, 1987 )
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Table V Blood Analysis of 10 Doguera Baboons.
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No. 1 2 3 | 5 6 7 8 9 10
TP 7.9 7.9 6.4 6.5 T8 6.9 6.6 6.3 6.5 5.9
A/G 0.68 0.61 0.88 0.81 0.64 0.68 0.83 0.97 0.1 0.59
A/G 1.20 1.15 L70 1.51 1.15 1.28 1.60 1.7 1.26 1.01
ALB 54.6 53.5 62.9 60.2 53.4 56.2 61.6 64.1 5.8 50.2
@ 4.1 34 2.6 2.4 2.4 2.2 3.0 1.5 2.4 7 |
@ 15.5 11.8 12.8 11.2 12.7 9.4 9.3 8.9 10.7 13.0
B 10.8 10.7 13.9 8.7 9.2 11.1 11.4 11.8 13.4 12.9
¥ 15.0 20.6 7.8 17.5 23 21.1 14.7 13.7 17.7 21.8
Meulen 2 3 2 2 2 2 2 2 2 2
T-Bii 0.2 0.3 0.2 0.2 0.2 0.1 0.1 0.1 0.1 0.1
ZFT 1.5 1.2 0.7 1.7 2.0 3.8 1.2 0.8 2.4 1.1
GOT 23 16 36 38 45 1 55 24 23 18
GPT 22 21 11 8 9 11 45 H 32 19
ALP 817 307 1618 295 323 263 488 1801 671 272
LDH 446 487 437 409 194 321 577 372 447 368
CH-E 4070 3520 3910 2680 3270 2320 3280 2430 1860 1640
y-GTP 32 29 54 29 23 25 44 ¥ 3 16
LAP 12 6 10 7 6 6 g9 11 9 7
ACP 16.7 9.3 7l 8.2 9.4 7.8 8.6 12.8 8.1 8.7
S-GOT = 10 30 32 3 1 40 23 2 17
M-GOT = 6 6 ] 6 3 15 1 2 1
AMY 341 405 275 367 1135 441 237 249 215 319
BZ 177 139 141 120 95 112 0 95 87 57
T-cho 152 ! 139 46 121 7 77 80 66 75
WBC = - 10000 7000 5900 17400 7600 9600 12300 7100
RBC = = 537 506 490 535 478 466 425 433
S-Lp 248 60 284 123 278 103 83 80 75 111
T-G 110 k]| 60 28 77 64 57 21 52 66
T=Li 548 293 402 291 365 306 223 224 225 254
P-Li 247 142 183 133 173 134 153 132 141 137
UA 0.4 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
BUN 21.6 28.4 22.0 18.9 16.2 13.0 20.8 14.4 12.2 12.5
CREA 1.3 1.1 0.9 1.1 1.0 0.8 0.8 0.7 0.9 0.6
Cortisol 44.0 48.0 63.0 54.2 39.7 38.4 47.1 424 17.6 22.6
Na 165 154 152 146 145 146 152 147 143 143
K 5.3 3.3 41 4.0 4.4 4.2 4.5 4.3 4.3 3.9
CI 115 113 111 104 105 110 109 101 105 111
Ca 5.4 4.3 4.8 4.6 4.8 4.6 4.6 4.3 4.4 3.8
Ip 75 26 4 B4 55 = = = - =
Mg LDHI1 22.13 26.34 31.05 24.31 25.18 18.84 25.88 24.39 14.22 21.97
CU 2 26.78 32.87 31.37 27.15 26.77 31.25 28.08 31.58 23.88 31.87
Fe 3 26.40 24.37 23.52 25.45 24.80 30.64 26.85 29.63 29.70 20.69
TIBC 4 13.05 9.66 6.26 11,93 9,84 12.74 8.72 8.42 20,37 3.80
UIBC 5 11.63 6.75 5.79 11.15 13.40 6.53 10.46 5.97 11.83 21.66
CRP =) (=) (=) (=) (24) (=) (=) (3+4) (=1 (=)
RA =) = =3 6= (=) =) Ll =3 (=) £~
ASLO 80 320 80 160 160 160 80 40 80 80

( July 28, 1987 )



70

Yamaguchi Journal of Veterinary Medicine Nol16. 1989



Yamaguchi J. of Vet. Med., No.16 : 71~86. 1989
IO EAESHEES 165  71~86H 1989

SPLANCHNOLOGY, BODY AND ORGAN WEIGHTS, AND THE LENGTH
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INTRODUCTION

From November 1986 to September 1987, a total of 6 groups of captive-born doguera
and hamadryas baboons were used for comparative anatomy of primates®®~'¥ in this
laboratory. This is the splanchnology of the largest group of all 6 troops, and the body
and organ weights together with the length of intestine of 5 troops.

MATERIALS AND METHODS

A total of 48 hamadryas baboons in one troop were obtained in December 1986. The
troop was composed of 19 males and 29 females. Six large specimens, one male and four
females, were perfused with buffered glutaraldehyde fixative for electron microscopy. Their
organ weight and the length of intestine were not included in this study. Only body weight
of them was added to Table 2. Data of blood analysis were reported elsewhere. Five troops
of hamadryas and doguera baboons were dissected, and the weight of organs and the length
of intestine were recorded for comparative anatomy of primates.

RESULTS

Body weight, organ weights and the length of intestine were compiled in Table 1 ~
5. Each item corresponds to the list of similar survey on Japanese monkeys, Formosan
monkeys, and Giant galagos. Fig. 1 and Fig. 2 illustrate the general view of brain. The
isthmus of thyroid gland was thin and left and right lobes of the gland were separated
( Fig. 3, Fig. 4 ). Fig. 5 ( ovary ) and Fig. 6 ( testis ) are gonads. Fig. 6 includes epididymis,
too. Fig. 7 is hear and Fig. 8 is lobes of lung together with bronchi. Fig. 9 is spleen and
Fig. 10 illustrates pancreas. Fig. 11 is a ventral surface of liver including gall bladder. Fig.
12 is the left and right kidneys. Fig. 13 includes male genital system composed of testis,
epididymis, vas deference, seminal vesicle, prostate, penis and glans. A part of seminal
vesicles was enlarged in Fig. 14. Fig. 15 is placenta and fetus near delivery. Fig. 16 is female
genital system including ovary, oviduct, uterus, and vagina. Urinary bladder is also attached
to the genital system.

7l
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DISCUSSION

Unlike human thyroid gland, the isthmus of thyroid gland of baboons was transparent
and thin so that the thyroid could be divided into left and right lobes.

The gallbladder of baboon was rather simple in shape as straight columnar sac. There
was no incident of doublet gallbladder which was occasionally found in Japanese monkeys.?

Transitional zone between efference and caput of epididymis of baboon was not reddish
in colour. That in Japanese monkey was reddish and it was attributed to rich vascular
supply to that part as in the case of mice. On the other hand, fimbria of the oviduct of
some baboons appeared reddish. It has not been confirmed as yet if that also reflect the
rich network of blood vessels in that region. Since baboons have been used for medical
research, their gross anatomy and the analysis of componens of blood cells are already
available but enzymological assessment of their blood” was not available. The illustration
of major organs has not been reported as yet to our best knowledge. Since the breed of
baboon has not been well established, the difference between doguera and hamadryas
baboons from the anatomical point of view would be important. Compared to abundant
research reports on rhesus monkeys,'~"% there is comparatively a small number of
anatomical records on baboons.
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LEGENDS

The ventral surface of cerebrum and cerebellum of baboon.

The dorsal surface of cerebellum of baboon.

The thyroid gland of baboon. Long arrow : right lobe, short arrow : left lobe.
The thyroid gland of baboon. Long arrow : left lobe, short arrow : right lobe.
The right and left ovaries of baboon.

The testis and epididymis ( arrow heads ) of baboon.

The general view of heart of baboon.

The lung and bronchi of baboon.

The general view of spleen of baboon.

Pancreas of the baboon.

The ventral surface of liver and the gall bladder.

The surface of left and right kidneys.

The general view of male genital system.

Enlargement of a part of Fig. 13. Central part of this picture is seminal vesicles.
Placenta with fetus.

The female genital system of baboon. Ovary, oviduct, uterus and vagina together with urinary bladder are
evident.
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Table 1
No. 1 2 3 4 5 6 7 8 9
Sex M M M F M M F F M
Body weight ( Kg ) 21 | 25 13 21.2 29 14 12 21.4
Heart (g ) 103.04 139.16 152.03 75.29 137.31 125.18 65.23 68.42 120.60
Lung 134.71 150.65 115.33 73.08 125.18 121.39 68.81 84.80 142.61
Liver 400 460 380 280 400 360 360 320
Gall Bladder 11.23 14.73 23.95 11.16 5.96 11.45 10.49 14.16 11.92
Parotid GD. (R) 26.08 36.51 21.20 30.82 6.10 36.13v 15.65 16.27 31.61
(L) 26.36 36.29 13.31 26.13 35.98 33.69 16.58 18.38 30.10
Submandibular GD. ( R ) 1.84 216 1.45 165 1.95 2.04 1.20 1.27 1.74
(L) 1.70 2,13 1.13 1.80 1.60 1.90 1.21 1.05 1.64
Stomach 61.63 99.77 78.62 67.22 65.52 86.05 106.7 62.10 126.18
Pancreas 17.82 20.40 12.67 9.15 20.22 21.50 17.98 16.93 13.45
Kidney ( R ) 29.44 32.18 25.17 21.46 29.52 26.87 23.38 20.53 23.91
(L) 27.67 32.38 24.59 21.79 28.80 26.41 25.39 20.76 23.68
Urinary bladder 59 7.85 3.87 — 4.47 6.25 — 4.49 6.05
Spleen 27.47 46.26 35.00 15.02 30.16 34.19 17.51 15.72 36.82
Thymus 3.50 3.65
Adrenal GD. (R) 0.83 1.14 0.85 0.88 0.96 0.8 0.8 0.37 1.29
( L) 1.53 2.77 0.95 0.91 1.31 0.77 0.97 1.38
Thyroid GD. ( R ) 0.78 0.54 0.77 0.35 0.63 0.82 0.96 0.48 1.35
(L) 0.58 0.69 0.70 0.41 0.66 0.83 1.04 0.53 0.48
Hypophyse 0.17 0.13 0.08 0.15 0.17 0.15 0.19 0.12 0.19
Cerebrum 127.03 134.32 112.1 109.03 157.89 133.08 139.67 133.14 125.07
Cerebellum 17.95 20.60 18.18 17.60 21.14 19.35 20.32 17.08 19.15
Eye ball (R) 4.65 4.30 4.72 3.98 5.12 4.20 4.14 4.22 5.09
(L ) 4.69 3.19 4.65 4.02 4.54 4.03 4.11 4.05 4.93
Testis (R) 14.88 18.00 5.02 14.98 16.11 16.86
(L) 14.34 20.58 9.86 14.86 16.16 1.86
Epididymis ( R ) 2.88 3.38 1.92 2.58 2.3 2.76
GE ) 1.69 3.04 2.31 2.25 2.35 1.58
Seminal vesicle 16.63 22.06 14.90 17.26  16.97 17.96
Prostate GD. 3.29  8.33 340 3.08 2.8 5.17
Uterus ( * % ) 910 144 4.72
Oviduct ( R ) 0.28 0.15 0.14
(L) 0.28 0.18 0.17
Ovary (R) 0.25 0.12  0.17
¢L.J 0.36 0.21  0.22
Vagina 17.48 28.30 12.97
Placenta 131.35 17.59
Fetus 500 17.29
Small Intestine ( cm ) 321 365 272 236 377 250 233 297 336
Cecum 4 4 3 3 3 4 5 4 4
Large Intestine 98 96 95 85 80 84 86 80 83
Total 423 465 370 324 460 338 324 381 423
Nov. 20, 1986.

( * Mixed breed with doguera baboon ) ( ** placenta, fetus, and amniotic fluid are included )
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10 11 12 13 14 15 16% 17 18% 19 20 21 % 22
M F M F M M M F M M M M F
17 11.7 17.4 7.8 21.8 12.6 7.0 15.0 29.6 25.0 11.6 14.0 8.4
92.73 57.69 88.16 44.72 109.77 65.12 41.05 72.23 166.67 170.81 58.39 79.45 40.14
100.51 74.93 104.42 58.39 153.24 68.72 53.02 65.50 122.84 141.18 77.59 101.19 53.44
300 330 380 200 350 290 170 300 430 390 250 300 190
12.59 14.21 12.97 7.29 17.91 9.33 6.70 7.18 14.17 20.40 12.91 9.45 10.96
22.59 14.22 27.87 14.01 24.93 20.34 17.38 20.88 27.17 31.38 11.57 17.81 16.40
24.91 11.10 28.59 14.96 30.51 20.66 14.15 19.35 27.81 27.29 14.55 17.01 18.46
233 158 1.96 167 1.22 1.48 1.91 1.92 2.24 1.46 157 1.8 1.55
250 1.37 201 1.49 1,33 1.40 1.8 1,54 2,15 1.57 1.41 1.8 1.76
67.52 64.70 78.28 49.82 71.24 64.09 47.68 60.56 104.32 83.99 62.37 69.44 50.44
18.20 10.31 15.85 10.40 16.35 12.77 11.78 9.05 25.84 21.17 14.75 17.13 9.66
c 23.41 26.14 23.08 14.86 31.33 20.75 13.85 24.68 39.44 33.24 20.05 21.64 14.80
24.47 27.65 23.72 14.70 31.53 20.34 14.54 24.45 40.09 33.70 19.49 22.81 14.53
6.04 3.54 4.66 3.02 5.0 4.38 3.43 3.71 12.22 5.44 4,99 4.01 4.23
28.91 20.22 33.18 13.24 39.04 24.92 13.16 18.51 40.04 32.64 20.46 22.49 11.61
3.56 6.34 10.73  2.63 5.72
0.91 061 0.76 0.24 099 057 067 0.8 0.8 1.01 068 091 0.76
0.82 0.85 0.91 0.72 1,05 0.88 0.65 0.87 0.62 1.05 0.64 1.04 0.99
0.42 1.20 0.338 0.24 0.8 032 0.30 0.49 0.95 0.46 0.38 0.22
0.43 1.20 0.31 0.17 1.01 0.33 0.31 0.59 0.64 1.36 0.40 0.41 0.21
0.09 0.19 0.12 0.10 0.21 0.12 0.10 0.12 0.24 0.16 0.09 0.09 0.05
157.81 119.65 135.09 125.24 144,78 135.16 134.53 123.11 171.73 154.01 162.09 143.26 138.16
22.59 17.61 20.02 17.31 22.40 20.28 21.25 18.53 23.25 20.97 22.82 21.37n 18.30
454 4.27 4.62 3.81 4.36 454 4.54 536 4.58 4.83 4.71 4.93
4.49 435 4.76 3.62 4.28 5.17 4.54 4.64 537 457 4.78 4.74 5.00
13.19 12.65 8.44 878 0.3 35.98 9.24 8.30 8.39
13.57 12.12 7.48 6.09 0.29 36.97 7.51 9.39 8.67
2.10 2.00 1.27 1.64 0.24 507 2.40 1.12 1.08
2.03 1.97 1.30  1.23 0.25 4.8 291 1.19 1.48
12.26 12.99 13.55 6.41  0.66 20.65 14.50 5.64 10.10
2.95 2.73 2.30  1.17 0.55 4.46 3.24 2.06 1.88
920 8.78 600 5.64
0.24 0.23 0.20 0.13
0.23 0.21 0.25 0.15
0.37 0.24 0.22 0.18
0.31 0.36 0.15 0.22
30.11 19.03 26.41 18.46
130 90.17
400 330
181 266 252 275 285 273 204 338 414 283 257 199 196
4 5 5 4.5 4.5 5 4 5 4 5 4 4 3
99 78 95 83.5 85 75 64 79 114 98 70 73 73
284 349 352 363 374.5 353 272 422 532 386 331 276 272
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Table 2 Body and Organ Weights and the Length of Intesline of 48 Hamadryas Baboons.

No. 1 2 3 4 5 6 7 8 .9
Sex M F F F F F F M M
Body Weight ( kg ) 0.75 19.2 9.5 9.0 11.0 1.3 123 2.3 0.72
Heart (g ) 6.46 80.92 49.27 ©54.86 10.05 12.73  3.36
Lung 9.61 75.51 66.48 70.84 14.83 16.72  9.29
Liven 23.80 418 263.51 257 44 .87 66.18 17.03
Gall bladder 0.34 11.88 12.08 9.69 0.89 2.62  0.47
Parotid R 0.95 21.71 18.60 18.45 1.56 6.12 0.44
L 1.10 16.42 22.16 21.69 1.45 5.35 0.46
Submand R 0.14 1.67 1.24 1.73 0.31 0.53 0.08
L 0.15 1.38 1.26 1.83 0.28 0.63 0.11
Stomach 3.84 62.74 67.80 63.05 9.34 20.31  2.14
Pancreas 0.71 16,37 7.93 7.58 1.66 2.57  0.32
Kidney R 3.17 26.50 21.53 22.47 4.89 6.37 2.33
L 3.03 26.41 20.94 22.33 4.59 6.60 2.29
Urinary bladder 0.75 6.10 3.93 5.711 1.12 1.53  0.69
Spleen 1,11 22.95 11.94 11.55 4.88 3.51  1.19
Thymus 0.78 — 0.86 1.34 1.96 = 1.09
Adrenal R 0.31 1.32 0.69 0.77 0.23 0.32 0.16
L 0.25 1.06 0.69 0.95 0.21 0.40 0.14
Thyrodd R 0.02 0.76 031 0.31 0.02 1.10  0.04
L 0.09 0.76 0.36 0.27 0.07 0.09 0.10
Hypophysis 0604  0.13  0.11 0.06 0.01 0.07 0.02
Cerebrum 127.24 131.80 147.82 118.09 122.48 105.36 85.83
Cerebellum 14.85 15.46 21.00 17.94 14 .45 15.21 8.04
Eye ball R 2.57 4.05 4.15 4.17 3.14 3.32 1.93
L 2.61 4.07 4.24 4.31 3.10 3.00 1.94
Testis R 0.09 — == B - 0.16 0.04
1% 0.14 — == == = 0.09 0.07
Epididymis R 0.07 — = = = 0607 0610
L 0.07 — = = = 0.05 0.08
Seminal vesicle 0.17 — = = = 0. 18 not available.
Prostate 0.11 — i e = 0. 10 not available,
Uterus — 12.78  3.17 51.78 0.12 = —
Oviduct R — 0.32 0.06 0.18 0.02 e =
L = 0.29 0.07 0.15 0.04 = -
Ovary R = 0.37 0.09 0.15 0.02 - —

L — 0.22 0.08 0.12 0.01 - -
Vagina = 35.94 21.36 14.35 0.54 b —
Placenta = = = = = == =
Fetus = o= = &= = = =
Length of intestines ( cm )

Small Intestine ( cm ) 138 313 - 238 237 134 167 93
Cecum ( cm ) 4 6 5 4 3 3 2
Large Intestine ( cm ) 36 104 87 97 33 49 40
Total 178 423 330 338 170 219 135

( Dec. 15, 1986 )}
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10 11 12 13 14 15 16 17 18 . 19 20 21 22
M M F F M F F F F M F M F
8.8 7.4 15.6 12.4 0.82 11.0 15.6 6.5 7.2 T.2 4.2 4.0 11.2
49.3550.48 51.47 6.26 65.32 83.31 39.14 55.41 40.61 26.27 27.30
56.86 62.62 88.34 11.20 78.34 101.71 57.52 57.52 65.42 69.96 29.27 32.65
240 250 342 25.73 365 445 180 238.37 160 119.59 140
8.51 8.81 13.03 0.62 10.64 9.8 5.92 9.19 10.45 6.31 5.18
21.35 16.55 26.67 0.77 15.15 23.91 14.21 21.87 10.78 7.42 8.30
21.72 10.98 16.94 0.87 18.61 24.16 11.72 21.80 10.74 6.98 7.10
1.64 1.74 1.77  0.10 1.49 1.58 1.18 1.47 1.42 0.97 0.88
1.81 1.67 1.43 0.10 1.46 1.63 1.17 1.59 1.27 0.97 0.91
58.57 56.25 83.95 2.84 76.07 B84.32 51.08 63.03 53.55 32.62 35.89
10.43 11.82 13.85 0.96 12.49 14.91 10.39 15.90 10.99 7.20 6.15
18.57 22.79 23.81 2.27 25.24 32.83 14.67 19.59 16.84 9.73 10.41
19.17  22.09 19.60 2.33 23.85 33.62 15.28 17.90 17.72 9.76 10.67
3.80 3.51 3.79 0.75 3.91 541 2.81 4.43 390 1.63 1.83
12.74 12.34 14.89  1.64 13.90 19.18 16.77 14.50 10.55 7.23 5.07
2.62 2.69 = 3.07 0.16 — 3.56 0.60 1.98 0.87 1.24
0.75 0.54 0.77 0.21 0.62 1.12 0.62 0.90 0.79 0.55 0.83
0.87 0.67 0.84 0.15 0.84 1.24 0.80 1.00 0.65 0.46 0.73
0.18 0.31 0.85 0.09 0.45 091 0.12 0.37 0.39 0.13 0.17
0.19 0.30 0.79 0.04 0.65 0.80 0.24 0.47 0.43 0.18 0.07
0.05 0.08 0.23 0.02 0.18 0.16 0.09 0.09 0.05 0.04 0.05
152.00 146.13 136.44 88.28 117.73 126.61 135.63 127.86 138.51 111.92 121.55
20.58 22.05 16.14 871 15.72 17.14 16.76 18.59 20.15 15.47 16.64
4.01  3.05 3.82 2,27 3.82 3.84 3.87 4.05 4.31 3.8 3.60
4.28 4.18 3.82 225 3.88 3.90 3.85 4.18 4.27 3.52 3.57
1.15  0.92 - 0.06 -— - = = 0.35 - 0.14
1.14  0.96 - 0.04 — = = o 0.36 — 0.14
0.23 0.42 -— 0.11 -— = = - 0.23 -— 0.11
0.38  0.37 = 0.10 - - - = 0.21 - 0.10
0.86 1.55 — 0.25 — — = = 0.56 — 0.23
0.33 0.63 — 0.13 - = = == 0.30 - 0.10
= = 6.50 — 5.41 10.93 1.33 10.01 ~— 0.31 -
— = 0.21 - 0.26 0.27 0.12 0.18 - 0.06 -
— — 0.19 - 0.25 0.20 0.10 0.18 - 0.01 -
- - 0.51 - 0.36 0.27 0.06 0.33 - 0.07 =
- - 0.56 — 0.11  0.11 0.06 0.16 -— 0.01 -
= = 17.23 - 13.12 11.85 6.45 27.89 — 2.1 -
256 294 275 112 330 257 178 290 167 211 206
4 5 6 15 6 5 62 63 B 4 49 62
64
73 a3 82 23 9 82 4 4 49 62 64
333 382 363 150 427 344 244 357 220 277 275
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23 24 25 26 27 28 29 30 31 32 33 34 35
F M F F F F M M F M F F M
4.8 3.4 116 11.8 13.8 2.0 7.2 6.2 4.2 1.2 11.2 8.2 18.6
30.98 22.2 73.05 63.72 74.73 14.2 45.1 35.70 27.25 8.07 66.40 47.56 114.45
38.21 28.84 73.7 B0.20 97.65 24.54 70.09 38.98 34.65 12.11 71.06 51.90 130.36

129.77 112.68 395 330 405 74 218 152 135 35.73 430 194.05 405
3.96 2.70 11.71 18.62 13.00 1.08 13.52 5.76 4.32 1.57 18.86 3.12 17.93
7.74 7.92 11.59 18.59 14.18 2.28 19.49 9.74 12.33 0.85 29.62 11.57 27.34
8.91 66 11.93 25.35 14.25 2.43 19.78 11.25 12.50 1.24 31.80 12.14 32.17
0.95 0.76 159 1.50 1.61 0.8 1.72 0.96 157 0.16 1.8¢ 1.15 2.38
1.11 o0.72 159 1.59 1.26 056 2.07 0.91 1.44 008 1.8 1.27 2.29
44.07 29.39 67.82 79.76 B1.16 12.46 51.55 44.46 33.47 4.49 63.72 43.78 68.95
7.97 6.15 12.44 13.71 13.56 2.21 13.52 8.34 6.37 1.57 13.21 11.81 17.66
12.64 10.38 24.72 25.37 27.79 6.03 17.85 13.18 9.31 3.60 25.15 16.79 39.00
13.11 10.16 25.28 24.30 28.01 6.12 16.98 12.00 9.04 3.60 24.69 15.78 29.76
2.10 1.57 4.8 4.36 4.63 1.55 3.06 3.15 1.41 0.98 3.62 3.54 4.73
9.46 6.69 16.20 16.26 16.95 6.80 16.41 7.70 B8.34 2.96 20.02 21.33 29.86
3.86 1.08 1.59 — = 4.32 455 1.70 2.41 1.44 0.36 2.39 -
0.5¢ 0.49 070 0.78 106 0.23 0.60 052 0.52 0.35 0.7 0.77 0.9
0.53 0.42 0.8 1.04 1.2¢ 0.41 0.69 0.63 0.62 0.28 0.82 0.92 1.07
0.31 0.03 0.76 1.01 0.8 0.07 0.19 0.25 0.16 0.06 0.8 0.16 0.62
0.17 0.12 0.83 0.98 0.66 0.14 0.3¢ 0.15 0.13 0.03 0.94 0.20 0.65
0.08 0.15 0.15 0.13 0.12 0.07 0.10 0.09 0.04 0.01 0.16 0.07 0.24

127.33 123.99 112.81 113.57 126.62 123.43 139.15 142.84 98.37 102.05 114.12 124.38 149.12
17.26 16.30 16.47 16.14 17.26 16.11 18.61 18.33 15.66 9.11 16.12 16.72 19.06
3.74 399 351 3.96 4.24 3.07 4.26 4.23 3.79 2.77 4.30 4.16 4.70
3.86 4.15 3.79 4.10 4.30 3.05 4.25 4.32 3.75 2.70 4.37 4.25 4.79
- 0.17 - = = = 0.45 0.26 - 0.06 -— = 8.47
= 0.16 -— = = = 0.50 0.26 - 0.06 — == 9.56
== 0.08 - = = o 0.33 0.18 -— 0.09 -— = 1.58
- 0.10 - = = = 0.32 0.14 -— 0.10 — = 1.59
- 0.31 - - - = 0.58 0.38 - 0.29 - = 23.26
= 0.21 - - - - 0.30  0.17 — 0.21 - e 4.44
0.72 - 8.38 8.07 17.93 0.09 -— - 0.58 — 5.95  9.87 -
0.05 -— 0.19 0.15 0.15 0.03 - = 0.03 — 0.07 015 -
0.08 - 0.27 0.22 0.18 0.03 - 7 0.04 - 0.13 0.19 -
0.02 - 0.14 0.17 0.3%9 0.02 - = 0.04 — 0.15 015 -
0.04 -— 0.40 0.30 0.32 0.06 - & 0.01 — 0.14 0.07 -
1.58 = 11.59 31.24 27.3¢4 0.29 — = 1.63 — 21.90 14.88 -

147 212 231 282 286 143 280 253 169 122 238 178 300
4 2 4 6 8 4 5 4 3 3 5 4 6
55 58 83 84 90 43 65 70 57 34 89 73 85

206 272 318 372 384 190 350 327 227 159 332 255 391
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36 37 38 39 40 41 42 43 44 45 46 47 48
M F F F F M M F M F M M F
16.4 8.2 8.7 2.8 8.1 6.2 9.6 7.3 4.3 112 4.2 6.6 5.8

46.47 34.01 18.17 47.73 39.88 52.57 47.37 27.90 32.98 38.18 41.19
60.85 44.90 23.28 73.11 46.40 74.38 55.13 33.79 37.70 48.37 43.96
298.32 156.40 80 209.83 176.30 227.45 197.42 114.43 149.57 191.88 162.03

8.50 6.58 3.7 6.69 7.20 1.28 7.12 5.85 4.23 8.57 6.89
19.89 10.10 7.24 17.81 10.24 12.97 17.82 713 9.14 18.17 11.7M1
21.07 10.87 6.49 15.01 9.63 11.61 15.36 6.60 9.18 18.42 10.10

1.53 1.39  0.89 1.59 1.07 1.57 1.43 0.88 1.27  1.04 1.10

1,52 1.17 0.88 1.38 1.25 1.44 1.46 0.86 1.26  1.13 1.23
87.96 35.61 19.78 58.33 51.08 77.50 45.71 38.37 44.94 50.03 38.79
11.37  9.36 3.65 9.46 12.88 13.61 10.46 7.71 8.07 9.98 10.56
21.76 12.86 5.91 18.65 15.57 20.16 15.86 11.34 14.00 15.56 13.58
21.78 12.65 6.67 18.69 16.37 18.90 17.05 11.31 13.44 15.35 13.84

3.27 2.54 1.37 3.:52 2.50 7.69 2.68 1.60 2.14 2.62 3.13
16.69 15.04 5.78 14.64 15.80 12.77 4.62 10.30 11.53 11.38

0.88 1.76 2.62 1.82 3.99 1.25 4.82 1.87 2.79 3.70 1.88

0.88 0.42 0.47 0.46 0.78 0.48 0.61 0.57 0.58 0.85 0.62

0.93 0.60 0.43 0.64 0.80 0.82 0.76  0.64 0.69 0.74 0.73

0.39 0.39 0.03 0.20 0.18 0.24 0.25 0.16 0.23 0.22 0.17

0.36 0.20 0.06 0.17 0.24 0.30 0.29 0.21 0.19 0.19 0.25

0.10 0.07 0.02 0.08 0.06 0.12 0.07 0.08 0.06 0.12 0.06
136.34 128.71 98.83 133.61 153.53 128.48 127.89 121.43 117.28 131.61 128.40
19.15 17.45 14.91 11.45 14.51 20.82 16.80 14.33 17.59 20.08 15.89

2.29 3,94 3.59 3.72 4.31 4.30 4,13 3.7 4.07 4.67 4.03

4.43 3.94 3.55 3.7H 4.36 4.30 4.19 3.83 3.96 4.66 4.07
= =5 W= — 0.16 4.84 — 0.02 0.09 0.39 —

== - — - 0.19 4.56 — 0.05 0.10 0.42 —

- = = - 0.18 1.0 - 0.13 0.12 0.34 —

= = == - 0.19 1.16 - 0.15 0.22 0.23 -

= = = — 0.52 6.03 - 0.29 0.86 0.46 —

= == = = 0.39 1.29 - 0.28 0.35 0.45 -—

2.89 0.76 0.33 6.08 — 5 11.49 — == = 0.79
0.12  0.07 0.04 0.07 -— = 0.15 — == - 0.06

0.05 0.10 0.05 0.09 -— = 0.18 — = - 0.05

0.22 0.02 0.02 0.14 - = 0.09 — = = 0.06

0.22  0.04 0.02 0.06 - = 0.12 — rr == 0.04
16.87 5.13 0.96 27.98 ~— — 12.35 — = = 5.25
218 141 115 230 163 260 138 204 178 208 159

5 2 3 4 4 3 3 1 6 4 3
105 51 34 70 62 77 62 70 66 60 63
328 194 152 304 229 340 203 275 250 272 225
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Table 3
No. ' 1 2 3 4 5 6 7 8 9 10
Sex F F M F F F M M F F
B 0 d y W e i g h t ( k g )
8.6 8.2 9.4 10,0 12.4 13.0 12.6 8.7 9.5 13.9
Heart 47.00 44.11 46.84 45.37 58.69 52.71 59.81 50.21 47.64 64.76
Lung 53.01 64.47 - 63.89 72.11 78.27 77.92 83.61 64.48 60.85 120.67
Liver 226.36 232.30 195.78 241.63 269.64 335.62 301.69 255.82 259.88 332.31
Gall bladder 9.31 9.56 9.39 7.77 10.19 8.15 7.59 6.24 — 2.69
Parotid Right 75.14 21.19 17.74 15.71 15.69 18.79 18.59 15.76 17.90 15.02
Left 19.51 21.00 12.22 14.02 16.28 20.67 22.97 16.73 15.27 14.09
Submand Right 1.08 1.74 1.23 1.47 1.69 2.40 1.61 1.40 1.75
Left 1.24 1.62 1.54 1.25 1.46 1.68 2.61 1.98 1.44 1.75
Stomach 72.53 74.46 74.33 T71.50 80.14 75.36 55.90 48.34 74.03 95.13
Pancreas 14.90 15.63 13.56 19.47 13.45 15.64 16.05 11.95 13.04 12.20
Kidney Right 16.49 22.06 16.76 18.28 25.13 23.20 21.98 17.18 23.81 29.80
Left 15.83 22.73 16.31 17.14 25.04 23.27 20.94 17.49 23.18 27.50
Urinary bladder 4.75  4.52 7.22 4.71 7.84 5.40 6.89 4.75 3.96 9.25
Spleen = 18.05 15.53 13.44 17.53 22.15 18.20 18.42 13.63 24.90
Thymus = 2.09 8.65 5.35 4.95 3.21 9.45 5.99 — 3.43
Adrenal Right 0.68 0.66 0.75 0.87 1.16 0.83 0.73 0.69 0.97 0.85
Left 1.30 0.72 0.90 1.08 1.44 1.11 1.00 0.91 0.95 0.84
Teyroid Right 0.64 0.48 0.44 0.58 0.60 0.67 0.39 0.69 0.99
Left 0.74 0.59 0.35 0.48 0.62 0.68 0.59 0.33 0.59 1.15
Hypophyse 0.14 0.22 0.08 0.16 0.15 0.16 0.13 0.09 0.10 0.19
Cerebrum 119.68 120.36 124.78 121.51 136.02 132.75 131.28 133.24 128.2 146.64
Cerebellum 18.46 21.30 18.77 16.49 21.61 17.63 17.69 19.77 16.40 20.80
Eye ball Right 4.21 4.40 4.80 4.01 5.19 4.69 4.88 — 4.06 4.33
Left 4.15 4.46 4.85 4.07 5.16 4.70 4.81 4.42 — 4.27
Testis Right 2.66 7.43 1.80
Left 2.02 7.19  2.07
Epididymis Right 0.57 1.16 0.35
Left 0.66 1.12  0.40
Seminal vesicle 2.53 7.76 0.79
Prostate 0.66 1.04 0.43
Uterus 0.16 12.25 8.07 8.06 12.87 3.33  15.01
Oviduct Right 0.22 0.58 0.23 0.19  0.44 0.20 0.36
Left 0.79  0.46 0.32 0.18  0.52 0.18  0.42
Ovary Right 0.14 0.40 0.19 0.19 0.61 0.16 0.12
Left 0.23 0.32 0.24 0.22 0.51 0.23 0.41
Vagina 36.62 43.84 25.53 36.17 26.57 12.12  38.39
Small intestines 147 255 209.5 288 245 182 233 266 233 366
Cecum 5.2 5.5 6.5 8.0 8.0 5.0 6.5 6.5 6.0 i)
Colon & Rectum 81 74 74 71 85.5 62 75 70 84 112

Total 233.2  334.5 290 367 338.5 249 314.5 342.5 323 485.5
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Table 4
No. 1 2 3 4 5 6 7
Sex F F M M F F F F
Body Weight ( kg ) 12.0 11.0 24.0 23.6 8.3 8.0 9.6 8.2
Heart 54.38 126.06 142.82  119.54 49.28 43.08 68.10 47.78
Lung 78.86 73.59  144.15 159.80 69.94 59.92 70.25 55.43
Liver 224.94 264.17 496.15  351.56 237.16 200.95 274.71 234.51
Gall bladder 7.06 9.00 11.85 14.56 15.97 6.24 6.39 7.11
Parotid Right 20.06 19.38 15.96 36.57 14.57 15.76 17.76 18.82
Left 24.43 23.83 31.67 46.09 15.21 17.32 17.36 16.60
Submand Right 1.42 1.46 1.39 3.31 1.65 1.55 1.70 1.47
Left 1.38 1.27 1.34 3.15 1.45 1.48 1.61 1.28
Stomach 79.74 69.77  108.51  100.80 57.86 62.96 62.66 48.34
Pancreas 10.99 11.38 24.61 23.71 10.79 10.39 10.03 7.60
Kidney Right 22.80 20.99 37.48 30.18 19.23 22.73 19.92 15.86
Left 20.14 22,22 39.13 29.68 18.24 17.83 19.59 16.69
Urinary bladder 51.21 28.15 8.93 6.56 4.26 6.06 3.76 4.44
Spleen 20.16 23.19 48.03 42.90 14.31 12.93 15.48 14.92
Thymus 11.71 = B - 6.80 = 1.57 4.79
Adrenal Right 0.95 0.99 1.41 1.35 0.86 0.72 0.69 0.41
Left 1.06 1.04 1.49 1.31 1.18 0.81 1.09 0.72
Thyroid Right 0.68 0.75 0.98 0.51 0.47 0.43 0.84 0.29
Left 0.68 0.82 1.04 0.63 0.50 0.38 0.67 0.25
Hypophyse 0.18 0.15 0.12 0.17 0.17 0.13 0.37 0.14
Cerebrum 130.51 127.80 143.91 141 .88 125.33 120.71 128.04 133.68
Cerebellum 17.73 18.24 19.92 20.69 17.46 15.89 18.31 17.47
Eye ball Right 4.31 4.56 5.06 4.64 4.14 4.31 3.87 4.35
Left 4.60 4.53 5.01 4.73 4.17 4.33 3.92 4.42
Testis Right 12.88 12.51
Left 14.37 11.80
Epididymis Right 2.16 2.14
Left 2.08 2.16
Seminal vesicle 19.78 48.03
Prostate 3.67 4.55
Uterus 16.42 17.67 10.68 7.04 3.44 6.40
Oviduct Right 0.28 0.24 0.21 0.34 0.13 0.09
Left 0.27 0.21 0.15 0.21 0.17 0.09
Ovary Right 0.43 0.48 0.28 0.29 0.15 0.11
Left 0.73 0.10 0.32 0.24 0.16 0.24
Vagina 26.80 21.10 28.70 31.91 14.02 13.90
Small intestines 297 209 306 282 298 263 263.5 236
Cecum 7 5 7.8 8 6 5 6 b
Colon and Rectum 79 79 95 93 88 81 72 76
Total 383 293 408.5 383 392 349 441.5 317
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Table 5
No. 1 2 3 4 5 6 7 8 9 10
Sex F F M F F F F M F F
Body Weight ( kg ) 9.6 11.8 10.2 10.0 10.3 13.4 10.8 8.3 12.0 10.5
Heart 36.93 b55.61 53.95 51.88 46.68 52.76 51.71 39.83 47.87 53.59
Lung 58.24 73.36 70.54 78.66 75.30 76.08 59.46 59.06 75.09 73.28
Liver 171.98 251.42 225.44 225.38 261.33 376.96 274.55 196.69 345 202.50
Gall bladder 6.07 15.99 12,07 5.18 5.9 3.30 7.39 7.52 12.46 5.89
Parotid Right 16.80 27.13 24.45 16.55 19.16 18.69 14.09 13.59 28.51 15.37
Left 16.88 23.99 25.74 16.38 18.48 18.94 14.43 13.90 27.97 20.13
Submand Right 1.40 2.11 2.34 1.40 1.13 1.34 1.73 1.04 1.95 1.13
Left 1.32 1.92 2.52 1.39 1.12 1.24 1.85 1.23 1.80 1.12
Stomach 62.18 74.98 70.76 60.82 71.61 72.02 67.64 55.78 B82.11 82.69
Pancreas 9.04 10.25 12.96 10.75 12.45 9.77 14.87 12.79 17.41 11.47
Kidney Right 16.84 19.53 19.90 21.31 18.39 24.39 21.59 18.37 21.14 20.22
Left 24.74 20.26 19.65 21.41 18,36 23.92 21.83 20.07 22.09 20.29
Urinary bladder 5.9 4.80 5.68 5.06 6.44 5.8 4.39 10.78 7.53 3.48
Spleen 13.62 14.57 15.67 16.62 18.37 35.07 17.95 18.46 17.84 18.15
Thymus 8.33 5.71 9.52 1.11 - 6.59 4.30 3.20 —
Adrenal Right 0.83 0.91 0.74 0.43 1.21 1.19 0.79 0.59 0.93 0.91
Left 0.80 1.08 0.85 0.99 1.08 1.05 0.92 0.71 0.80 0.93
Thyroid Right 0.51 0.55 0.56 1.13 0.78 0.78 0.59 0.47 0.92 0.96
Left 0.65 0.63 053 1.39 0.95 0.66 0.76 0.44 0.80 0.78
Hypophyse 0.13 0.17 0.11 0.14 0.12 0.16 0.12 0.07 0.14 0.20
Cerebrum 132.36 123.34 152.28 120.30 136.78 125.35 128.66 138.40 120.72 114.40
Cerebellum 20.51 17.62 23.62 17.96 18.54 17.03 19.10 21.77 18.49 17.30
Eye ball Right 4.84 3.85 5.10 4.20 4.45 4.55 4.76 4.82 4.85 3.95
Left 4.78 4.09 4.92 4.24 4.36 4.48 4.79 4.78 4.74 3.99
Testis Right 3.50 0.76
Left 3.42 0.68
Epididymis Right 0.59 0.46
Left 0.61 0.36
Seminal vesicle 2.02 0.75
Prostate 0.63 0.37
Uterus 11.98 24.06 7.62 9.75 37.65 2.81 16.19 203.69
Oviduct Right 0.76 0.29 0.21 0.15 0.13 0.12 0.36 0.27
Left 0.56 0.36 0.22 0.14 0.20 0.10 0.41 0.25
Ovary Right 0.09 1.14 0.25 0.20 0.80 0.19 0.46 0.12
Left 0.55 0.76 0.24 0.26 0.51 0.11 0.41 0.20
Vagina 48.90 40.38 32.51 36.75 20.64 9.66 23.70 19.28
Placenta == = = = 566 ~— = 35.86
Fetus == = = — 0.46 — e 21.95
Small Intestines 199 216 221 210 210 288 221 172 190 184
Cecum 11 5 4.5 6 4 9 7 4 5 3
Large Intestines 84 76 86 72 78 101 93 90.5 96 66
Total 294 297 311.5 288 292 398 321 266.5 291 253
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MUSCLES OF HIND LEG OF GIANT GALAGOS
Masafumi NIINA and Takashi MAKITA
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Yoshida, Yamaguchi City, 753 Japan

( Received for publication : October 20, 1989 ]
INTRODUCTION

For comparative anatomy of primates, a total of 8 galagos were obtained from a local
zoo. These animals are difficult for our laboratory to obtain and the feature of their major
organs was recorded.” It is well known that galagos have characteristically large eye and
ears. Their hind legs are well developed to facilitate jumping over tree branches. The
following is a part of an anatomical record of major muscles of hind leg of giantgalagos.
The part of this study was delivered at the 108th Annual Meeting of Japanese Veterinary
Medicine.”

MATERIALS AND METHODS

Two adult females and two adult males were used for this study. They were terminated
with an overdose injection of nembutar. Each muscle of hind led was separately dissected
and the origin, insertion, and nerve supply were recorded.

RESULTS

Table I includes the origin, insertion and nerve supply of 38 muscles of hind leg of
giant galagos.

Fig. 1 to 6 illustrate the general view of those muscles. M. caudofemoralis, for example,
was one of unique muscle of galago’s thigh. ( Fig. 2 ). Short head of beceps femoris was
absent. Accessorius of M. semimembranosus was not identified. M. articularis genus, M.
peronius ( fibularis ) tertius, and scansorius were not found. Tensor fasciae latae was scanty,
if it existed. Peroneus digiti quinti, peroneotibialis, flexor digitorum brevis, abductor
hallucus brevis, abductor digiti quinti, quadrutus plantae, flexor hallucis brevis, flexor digiti
quinti brevis, adductor hallucis, Mm. contrahentes, Mm. lumbricales, Mm. interossei
dorsales and Mm. interossei plantares were remained to be confirmed.

DISCUSSION

Compared to the muscles of human, baboon and chimpanzee,” galago’s muscles
resembled those of baboons. Comparison of Japanese monkeys"® with other species of
primates,®® the main object of this study, requires many more samples. Muscles concerning
the movement of eye and ear, muscles of trunk and fore arm will be described separately.
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Table 1 Origin, insertion and nerve supply of major muscles in hind leg of giant galagoes

ORIGIN

INSERTION

NERVE SUPPLY

10.

1L,

12.

13;

14.

15.

16.

17.

18.

19.

20.

21,

22.

23.

24.

. M. PSOAS MAJOR
. M. PSOAS MINOR
- M. ILIACUS

. M. GLUTEUS MAX-

IMUS

.M. GLUTEUS

MEDIUS

.M. GLUTEUS

MINIMUS

. M. PIRIFORMIS

. M. OBTURATOR-

Ius

. M. OBTURATOR-

IUS EXTERNUS

M. QUADRATUS
FEMORIS

M. GEMELLI SUPE-
RIOR

M. GEMELLI INFE-
RIOR

M. BICEPS FEMOR-
IS

M. SEMITEN-
DINOSUS

M. SEMIMEM-
BRANOSUS

M. CAUDO FEMOR-
ALIS

M. GRACILIS

M. ADDUCTOR
LONGUS

M. ADDUCTOR
BREVIS

M. ADDUCTOR
MAGNUS

M. PECTINEUS

M. SARTORIUS

M. RECTUS
FEMORIS

M. VASTUS
LATERALIS

Vertebral bodies, discs, and trans-
verse processus of lumbale.

Vertebral bodies, discs of lum-
bale. Ventral lateral rigion.

Iliac crest, iliac fossa. anterior
sacroiliac ligament.

Transverse processes of Ist to 3rd
caudal vertebrae,

Gluteal surface of ilium.

Caudal 1/2 of gluteal surface of
ilium from margo acetabuli to
margin of greater sciatic notch.

Caudal margin ofilium and trans-
verse processes of 54,

Interior obturator membrane,
pelvic surface superior pubic and
ischiopubic rami of innominate.

Lateral margin of obturator for-
amen and obturator membrane,

Lateral surface of ischial tuber-
osity of ischium.

Ischial spine.

Ischial tuberosity.

Ischial tuberosity. ( Short head is
absent ).

Ischial tuberosity.

Ischial tuberosity.

Ischial tuberosity. Ist coccygis.

Medial margin of inferior ramus
of pubis, Caudal 1/3 of symphysis
pubica.

Superior rums of pubis.

Anterior portion of symphysis
pubica. Pubic angle and superior
rums of pubis.

Inferior ischiopubic rums and

ischial tuberosity.

Pectineal line of pubis.

Margin of margo acetabuli of
ilium.
Iliac spine and acetabuli of ilium.

Lateral aspect of greater tro-
chanter of femur.

Lesser trochanter of femur.
Iliopectineal line of innominate,
Lesser trochanter of femur.

Greater trochanter of femur.
Gluteal tuberosity and lateral lip
of linea aspera of femur.

Lateral surface of greater tro-
chanter of femur.

Medial surface of greater tro-
chanter of femur.

Anterior lateral surface of greater
trochanter of femur.

Medial surface of greater tro-
chanter of femur.

Fossa trocahanter of femur,

Lower intertrochanteric crest and
lesser trochanter of femur.

Medial surface of fossa tro-
chanter of femur with tendon of
M. OBTURATOR INTERNUS

Fossa trochanter of femur.

Lateral condyle of tibia.

Medial tibia,

( Proprius ) Medial condyle of
tibia.

( Accessorius ) Absent.
Proximal 1/2 caudal surface of
femur,

Proximomedial of tibia.

Middle 1/3 of medial lip of linea
aspera of femur

Caudal aspect of trochanter minor
of femur,

Pectineal line and proximal 1/3 of
medial lip of linea aspera of
fermnur.

Caudal surface of femur, prox-
imal 1/2.

Gluteal tuberosity, linea aspera,
popliteal surface of femur, ad-
ductor tubercle of femur.

Caudal surface of trochanter
minor of femur.
Pectineal line of femur.

Proximo medial tibia

Base of patella

Lateral and anterior margin of
patella

Femoral.
Femoral.
Femoral.

Inferior
gluteal,

Superior
gluteal.

Superior
gluteal.

Piriformis.

Puboiscio
-femoralis.

Obturator.

Puboischio
-femoralis.

Puboischio
-femoralis.

Puboischio
-femoralis.

Flexores
femoris. ( N. to
hamsterings ).

Flexores
femoris.

Flexores
femoris.
Branch of is-
chiadicus.
Obturator.
Obturator.

Obturator.

Obturator.

Femoral and

obturator
Femoral
Femoral

Femoral
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%5.M. VASTUS
MEDIALIS

26.M. VASTUS

26'

27.

28.
29.

30.

31.

32,

33.

4.

35.

36.

37.

38.

INTERMEDIUS

M. ARTICULARIS
GENUS

M. GASTROC-
NEMIUS

M. SOLEUS
M. PLANTARIS

M. POPLITEUS

M. FLEXOR HAL-
LUCIS LONGUS (
M. FLEXOR
DIGITORUM
FIBULARIS )

M. FLEXOR
DIGITORUM LON-
GUS ( M. FLEXOR
DIGITORUM
TIBIALIS )

M. TIBIALIS POS-
TERIOR

M. TIBIALIS
ANTERIOR

M. EXTENSOR
HALLUCIS LON-
GUS
M. EXTENSOR
DIGITORUM LON-
GUS

M. PERONEUS
LONGUS

M. PERONEUS
BREVIS

Medial lip of linea aspera for
proximal femoral shaft. Intertro-
chanteric line

Anterior surface of femoral shaft.
Absent

Medial head Upper poster-
omedial condyle of

femur

Lateral head : Upper posterolater-
al condyle femur.

Posterior head of fibula

Posterolateral surface of lateral
condyle of femur.

Lateral epicondyle of femur.

Posterior head and shaft of fibula.
Posterior surface of proximal 3/
4 of fibula, interosseous mem-
brane.

Posteromedial 1/3 of tibial shaft
and interosseous membrane.

Proximal 3/4 posteromedial sur-
face of fibula.

Interosseum membrane. ( Prox-
imal 1/2 posterolateral surface of
tibia )

Lateral condyle of tibia.

Proximal surface of fibula and
Interosseum membrane.

Lateral condyle of tibia, head and
anterior surface of fibula. Interos-
seum membrane.

Lateral condyle of tibia. Proximal
1/2 of fibular shaft.

Anteriorlateral surface of ibula.
( Distelateral )

Yamaguchi J. Vet.

Medial patella

Base of patella.

Calcaneal tuberosity.

Calcaneal tuberosity.

Calcaneal tuberosity.

Insert dorsal to calcaneal tuber-
osity and into sole of foot.
Posteromedial tibial shaft and
medial condyle.

Planter surface of bases of distal
phalanges of digits, I, II and IV

With tendon of 31, planter surface
of bases of distal phalanges of
digits I.

Planter surface of bases of
metatarsals I, NI andlIV.
Navicular, cuneiforms [, II and
1lI. Cuboid.

Planter surface of bases of

metatarsal 1. Ist cuneiform.
Bases of distal phalanx of hallux.

Dorsal bases of middle and distal
phalanges of II, III, IV and V.

Base of metatarsal 1.

Tuberosity of metatarsal V.

Femoral

Femoral

Tibial

Tibibl,

Tibial
Tibial

Tibial

Tibial.

Tibial.

Tibial.

Deep peroneal

Deep peroneal.

Deep peroneal,

Superficial
peroneal.
Superficial
peroneal.
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M. gluteus

M. gluteus medius
maximus

M. sartorius

M. vastus M. semimembranosus

lateralis

M. semitendinosus

M. biceps femoris

M. gastrocnemius
( Caput laterale )

= \ vy

M. peroneus longus Aa)
.-'lfl
1 ’;.

M. extensor
digitorum longus

Fig. 1 Superficial muscles of left hind leg of a giant galago ( lateral view ).
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M. sartorius

I
Vo o=
\\\\\\*,\ ™o, / [—M. psoas major
M. semimembranosus \‘ Wi = i:.-""_/ |

I \\
M. vastus lateralis

N

M. adductor magnus

M. semitendinosus

NN \\ \ M. vast
RN M- vastus
I \\\\\ medialis

N

e

M. gastrocnemius \
( Caput mediale ) \}

et o ‘F /’_/__

M. flexor
hallucis longus

M. tibialis anterior

Fig. 3 Superficial muscles of left hing leg of a giant galago ( medial view ).
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M. pectineus
M. sartorius
I‘l\

/ M. psoas major
adductor %\\m ‘
M. addubcrtjls \\\\\ )

longus

M. semimenbranosus

M. gracilis

M. adductor magnus

M. gastrocnemius

( Caput mediale ) M. vastus
\ =, intermedius
M. plantaris =2 _—-_=.'-".'.=’"§\.__ ;ﬁ
"-_=F:-_H ' .
p r'.. \"“ //// M. vastus
— medialis

M. soleus

M. tibialis anterior

=

M. flexor
hallucis longus

M. flexor digitorum longus

Fig. 4 Deep layer muscles of left hind leg of a giant galago ( medial view ).
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M. gluteus medius M. gluteus maximus

M. sartorius

M. semimembranosus

M. semitendinosus

M. rectus femoris

M. biceps femoris
M. gracilis

l",ff'

; / M. gastrocnemius

| N ( Caput laterale )

%//ffl/ M. flexor digitorum longus
e
M. vastus Nl
lateralis SRR M. peroneus digiti mdnimi
M. peroneus
longus

M. peroneus brevis

M. extensor
digitorum longus §

Fig. 5 Deep layer muscles of left hind leg of a giant galago ( lateral view ).
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M. gastrocnemius

Caput laterale )
(e8p / M. gastrocnemius

( Caput mediale )
M. plantaris

M. soleus M. popliteus

M. flexor
digitorum longus

M. tibialis —fx!
posterior

M. peroneus

brevis M. flexor

hallucis longus

tendo
calcaneus

Fig. 6 Muscles of hind leg of a giant galago.
Left : M. Triceps surae was removed.
Right : deeper layer.

M. flexor
digitorum longus
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A total of twenty captive born raccoons were obtained from a local zoo and their
blood was analysed for reference data. The body and organs were used for comparative
anatomy.

RESULTS AND DISCUSSION

Table I shows the record of blood analysis. Electrolyte such as Na, K, Cl and Ca
were considerably stable. Protein fractions were also within the reasonable range of
variation. However, enzymatic activities such as ZTT, GOT, ALP and amylase were quite
variable. Although it might be partly due to the different level of stability of analytical
methods available, we should recognize that these animals were sensitive to environmental
conditions such as feeding, water supply, lighting, ventilation, noise, odor, temperature,
existence of other animals, and the composition of the group. Needless to say, age, sex,
sexual cycle and season are fundamental factors for variation of blood components.®
The number of specimens of this survey was obviously insufficient to analyse the range
of variation but the record of it could be used as an index of comparative hematology.

REFERENCES

1) Kaneko, J. J. ( 1980 ) : Clinical Biochemistry of Domestic Animals. pp832. 3rd edition,
Academic Press, New York, London, Toronto, Sydney, San Francisco.

2) Seki, M., Hirashima, K and Kobayashi, K ( 1981 ) : Hematology of FExperimental
Amnimals. ppd68. Soft Science Inc. Tokyo.

3) Windmann, F. K. (1983 ) : Clinical Interpretation of Laboratory Tests. pp602. 9th edition,
F. A. Davis Co. Philadelphia.

754 4= (Procyon ) M IIi&MR

WEHEZ - AEEH - ENREE - K EXRE - FIE 38 - BEx—
(OXFRFDREFHRERLFHE )

(2 :19894£9 A20H )

PEPITIEH B, BMELDAFLRLT 74 7/ <0H0MEkER Uiz, & 5HA, S

97



98 Yamaguchi J. Vet.

FHWHRICHI N, EESEPEMREHERK (Na, K, Cl, Ca) BHLENEEBBL 2w, ZTT,
GOT, ALP, 7 £ 5—ER L RERENA X\, —HOBYOMBEROATIEI NS OEHOFEkR%E
fA5 2L idTazwny, SEHYOME 2K T 2550—BEL L THWE I L2EZ TEHFCEL
fe.



Med., No. 16 1989 99
Table | Blood analysis of the raccoon

No. 1 2 3 4 ] 6 7 8 9 10
Total protein ( g/dl ) 7.5 8.0 7.3 5.8 75 6.7 6.9 6.8 6.5 6.9
A/G 0.63 0.74 092 0.93 067 0.72 0.86 1.06 0.67 0.97
Protein fraction

A/G 0.75 0.9 .1.11 1.18 0.72 0.77 091 1.10 0.75 1.17
ALB ( % ) 42.8 47.3 525 54.2 419 436 47.7 524 42,8 53.9
a (%) 3.0 3.5 3.5 2.8 4.9 4.4 3.5 3.8 3.6 3.2
@ (%) 14.1 136 127 136 17.2 169 21.3 16.3 19.3 15.2
B(%) 142 120 143 134 103 1.8 153 10.8 12.9 10.2
y(%) 259 23.6 17.0 16.0 25.7 23.3 12.2 16.7 31.4 175
!(cl'fdegﬁ ;Ser:g?:;acht's method ) 2 2 2 2 £ 2 2 2 % %
Total bilirubin ( mg/dl ) 0.1 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.1 0.1
ZTT (U) 13.9 8.1 5.4 3.1 2.6 6.4 I.H 3.5 4.5 4.0
GOT (U) 177 273 92 67 60 79 63 49 49 45
GPT (U) 56 81 65 44 65 74 92 60 61 65
ALP ( 1U/1) 48 179 153 58 140 97 72 105 108 163
LDH ( U ) 2370 2640 2670 2230 1700 2560 1920 1750 1770 1600
Choline esterase ( IU ) 350 310 260 290 130 280 100 140 170 130
LAP ( IU ) 12 17 20 15 17 18 12 11 9 11
ACP ( U/1) 3.9 53 749 4.9 1.9 1.2 2.7 8.7 2.5 7.6
Amylase ( U ) 11640 12360 11050 11600 1890 4000 1040 11370 3440 3740
Total cholesterol ( mg/dl ) 157 235 199 135 223 203 108 231 179 153
B-lipoprotein (mg/dl ) 97 58 52 32 60 69 52 55 52 32
Triglyceride (mg/dl ) 10 7 14 23 25 4 38 8 19 19
Total lipid (mg/dl ) 438 555 574 460 490 516 395 614 488 432
Phospholipid (mg/dl ) 246 343 309 212 352 317 228 361 311 264
Uric acid (mg/d! ) 1.2 1.6 1.6 1.4 1.0 0.8 i1 i 1.2 1.7 1.4
BUN (mg/dl ) 8.7 10.0 10.6 12.3 27.1 129 8.2 13.7 12.1 129
Creatinin (mg/dl ) 0.9 0.8 1.1 1.1 1.1 0.8 1.0 0.9 1.0 0.9
Na (mEq/I ) 140 143 143 146 143 143 139 141 142 143
K (mEq/l ) 5.2 5.5 5.0 4.6 4.8 4.6 4.0 4.3 7.0 4.9
Cl (mEgq/1 ) 103 105 102 107 108 108 101 106 109 107
Ca (mEq/l ) 4.7 5.0 4.5 4.2 4.4 4.2 4.4 4.4 4.3 4.4
ASLO ( Todd ) 80 20 80 40 160 40 20 160 80 40
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11 12 13 14 15 16 17 18 19 20 X=xS. D.
6.9 6.3 7.2 6.1 7:3 7.9 8.1 7.9 7.4 7.3 7.11+0.62
1.09 0.91 0.71 0.85 0.87 0.68 0.53 0.58 0.95 0.87 0.81%+0.15
1.14 1.03 0.88 0.92 0.99 0.77 0.58 0.61 1.02 0.89 0.91*+0.18
53.2 50.8 46.8 47.9 49.8 43.6 36.6 37.8 50.4 47.1 47.16%5.05
3.6 4.4 3.2 3.8 3.8 3.6 15 2.9 3D 4.7 3.56%0.73
17.7 18.2 14.4 19.3 1..0 17.0 14 .4 16.0 14.6 18.8 16.33%2.24
10.4 12.8 16.3 17.5 7.9 12.6 13.8 11.8 10.4 15.3 12.70%2 .32
15.1 13.8 19.3 11.5 22.5 23.2 33.7 31.5 21.1 14.1 20.76%6.40
2 2 2 2 2 2 2 2 2 2 2+0
0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.12%+0.04
1.3 1.8 4.7 1.b 1:3 2.5 15.8 12.7 2.0 0.7 4.87%£4.33
138 44 55 56 54 55 33 44 58 60 77.55+55.79
82 54 58 71 77 54 29 38 80 58 63.2+15.20
257 103 117 74 92 100 86 119 153 73 114.85%47.61
2870 1440 1630 1310 1540 1870 900 1520 1510 1640 1872.00*506.37
160 140 160 90 100 90 160 200 130 210 180.00%+76.35
14 10 15 13 14 13 9 11 15 16 13.60%+2.97
il 4.7 11.6 3.5 3.8 2.9 1.9 4.6 8.2 7.2 5.11x2.71
13540 3240 14120 2190 9050 2950 2260 5110 10540 7200 7116.50+4418.93
243 206 126 167 199 196 77 152 417 276 194.10+69.99
96 85 57 63 51 58 38 64 64 75 60.50+17.32
8 6 12 20 7 11 7 11 20 17 14.30+8.15
654 478 405 447 505 506 252 434 889 632 508.20+124.99
353 319 229 280 317 307 129 234 536 406  302.65+82.23
2.6 1,1 1.0 1.2 1.4 1 1.5 1.2 1.4 1.2 1.34+0.37
13.9 14.0 12.2 9.1 12.6 14.3 10.4 11.0 14.3 9.8 12.51+3.84
1.3 1.0 1.1 0.9 1.0 1.0 0.7 11 11 0.9 0.99+0.14
141 142 143 140 143 142 140 141 144 143 142.10x1.61
5.0 6.6 4.6 4.0 4.5 4.2 4.8 4.5 4.0 4.3 4.82+0.77
103 110 105 104 105 106 105 104 104 106 105.40%2.27
4.4 4.4 4.3 4.1 4.5 4.3 4.0 4.2 4.3 4.4 4,37+0.21
40 40 80 40 160 160 160 160 160 80 90.00+54.58
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Further to previous accumulative data of blood analysis of Japanese monkeys,** blood
samples from a total of 9 troops of Japanese monkey for anatomical record were analysed.
The identification number of each specimen in each table corresponds to that of data on
the body and organ weight.?

MATERIALS AND METHODS

From 1986 to 1988, 9 troops of Japanese monkeys have been obtained from Okayama
( Takahashi city ), Hiroshima, Ohoita ( Takasaki Zoo ) and Shimane ( Hikimi-town ). Blood
samples from most of members of those troops were analysed but some monkeys were
not used for this analysis because they were perfused with buffered glutaraldehyde, a
chemical fixative for electron microscopy. Due to coagulation of some blood samples, not
all samples were analysed for counting of blood cells. The number of items of measurement
was not always consistent to Table 1 to 9 but their major indices were recorded for all
specimen examined. The sex and body weight of each monkey were included in the record
of body and organ weights.?

RESULTS AND DISCUSSION

Table 1 Blood analysis of Japanese monkeys of Takahashi troop. ( Dec. 10, 1986 )
Table 2 Blood analysis of Japanese monkeys of Takahashi troop. ( Feb. 2, 1987 )
Table 3 Blood analysis of Japanese monkeys of Ohoita troop. ( June 28, 1987 )
Table 4 Blood analysis of Japanese monkeys of Takahashi troop. ( July 23, 1987 )
Table 5 Blood analysis of Japanese monkeys of Hikimi troop. ( March 1, 1988 )
Table 6 Blood analysis of Japanese monkeys of Matsuyama troop. ( March 5, 1988 )
Table 7 Blood analysis of Japanese monkeys of Yoshikawa troop. ( April 16, 1988 )
Table 8 Blood analysis of Japanese monkeys of Takahashi troop. ( May 24, 1988 )

Table 9 Blood analysis of Japanese monkeys of Yoshikawa troop. ( Oct. 26, 1988 )
The unit and normal value of each item for human blood are attached to Table I .39
Some figueres of measurement were unusual but they were not eliminated from the table.
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Table | Blood Analysis of Japanese Monkeys of Takahashi Troop

No. 1 2 3 4 5 6 ( Uldt and human normal valne )
TP 8.0 6.9 8.2 6.8 6.2 6.8 6.5~8.2 g/dl
A/G 0.78 0.68 0.64 0.94 0.59 1.00 1.3~2.0
A/G 1.47 0.94 0.98 1.61 0.88 1.82 1.38~2.43
ALB 59.5 48.5 49.6 61.7 46.8 64.6 58.9~71.8 %
a; 1.9 2.3 1.8 2.0 2.1 1.8 2.0~3.9 %
a 7.5 1.7 11.3 10.4 14.2 10.6 6.3~10.6 %
B 10.0 13.2 10.9 11.7 13.0 9.2 6.8~10.6 %
¥ 21.1 24.3 26.4 14.2 23.9 13.8 8.9~20.3 %
Meulen 2 2 2 2 2 2 3~8
T-Bii 0.2 0.2 0.2 0.2 0.2 0.2 0.2~1.0mg/dl
ZTT 1.6 1.2 2.1 0.5 1.8 0.7 2.3~12.00 U
GOT 98 278 141 40 50 23 8~40 U
GPT 91 350 53 26 39 31 H~35 U
ALP 4.9 11.3 7.8 44.2 7.2 66.4 74~2231U/1 Adult
LDH 762 1824 1312 717 1100 485 210~405 U
CH-E 4080 3090 3960 4710 3010 3660 1900~3800 IU
y-GTP 15 18 24 28 13 33 0~40 IU
LAP 7 8 8 8 8 8 10~30 IU
LDH 1 16.24 16.63 15.57 20.75 21.81 16.03

2 29.05 28.99 24.89 30.82 28.79 28.00

3 27.30 23.13 23.86 24.59 2.31 27.84

4 10.39 7.85 10.45 12.72 8.91 18.22

5 17.08 23.39 25.23 11.12 17.18 9.91
AMY 742 807 340 887 469 65~235 U
T-cho 55 45 60 72 99 85 130~250 mg/d]
WEBC 10100 24800 17100 14300 8000 7600 3500~9700/mm?
RBC 595 576 561 565 452 552 ¢ 438 2iixidymm:
#-Lp 84 68 59 127 300 107 200~500 mg/dl
T-G 57 35 44 26 173 28 40~170 mg/dl
i e 255 227 253 263 406 266 350~800 mg/dl
P-Li 137 12 149 154 102 172 150~250 mg/dl
UA 0.4 0.2 0.3 0.2 0.4 0.2 ¢ 205768 g/d]
BUN 24.9 41.2 16.4 32.8 24.0 23.3 8~20 mg/dl
CREA 1.7 1.2 5.5 0.9 13 0.9 0.7~1.5 mg/dl
Na 155 160 156 157 145 156 135~145mEgq/1
K 3.5 4.1 4.3 37 3.2 3.3 3.5~5.0mEq/1
CI 1 110 111 110 106 112 98~108mEq/]
Ca 4.7 4.0 4.7 4.5 4.0 4.4 4.1~5.0mEqg/1
LIT 110 3 7 27 3 3
BS 115 71 139 117 101 92
CRP (4+) S {6+) (2+) (1+) =3
RA (=) =1} =) =3 £=3 (.=} (—)
ASLO 40 80 40 80 40 40  Adult. below 160 Tood.

(* 1986. 12.10 )
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Table Il Blood Analysis of Japanese Monkeys of Takahashi Troop

No. 1 3 3 4 5 6
EE: 7.3 7.0 6.8 6.8 7.5 8.1
A/G 0.74 0.89 0.84 0.89 0.92 0.56
A/G 1.23 1.56 1.41 1.64 1.39 0.94
ALB 55.1 61.0 58.5 62.1 58.2 48.4
a 1.0 0.6 1.0 0.5 0.8 0.7
a; 31 3.0 3.1 3.0 3.5 2.8
B 3.8 4.8 5.8 5.1 4.8 8.
¥ 37.0 30.6 31.6 29.3 32.7 43.0
Meulen 2 2 2 2 2 2
T-Bii 0.2 0.1 0.1 0.2 0.1 0.2
ZTT 1.6 0.7 0.8 2.0 0.5 1.6
GOT 52 29 47 24 33 28
GPT 30 19 26 21 16 15
ALP 10.3 22.3 39.9 12.1 9.2 28.2
LDH 498 569 499 499 3n 338
CH-E 2220 2910 2420 2040 2750 2790
¥v-GTP 41 53 84 44 44 44
LAP 11 28 56 15 11 15
LDH 1 36.65 20.01 33.64 35.36 37.52 32.96
2 30.96 18.33 26.31 24 .45 25.71 31.28
3 19.34 20.04 20.49 20.79 20.82 22.43
4 7.84 17.89 8.94 11.68 8.56 7.25
5 5.20 23.72 10.62 7.70 7.38 6.07
AMY 1540 411 496 395 462 634
T-cho 90 103 104 76 138 130
LIP 48 59 62 27 55 168
BS 93 69 82 70 94 74
B-Lp 166 149 147 99 211 237
T-G 177 100 74 55 63 130
T-Li 437 392 370 328 446 476
P-Li 156 198 171 161 202 204
UA 0.7 0.3 0.3 0.3 0.3 0.4
BUN 15.8 7.6 9.2 6.4 13.7 8.8
CREA 0.6 0.6 0.5 0.6 0.7 0.4
Na 150 143 146 146 149 145
K 4.7 5.0 4.7 4.7 4.3 4.4
CI 112 104 106 109 106 107
Ca 4.2 4.5 4.5 4.3 4.4 4.2
WBC 6600 8600 6600 6700 10200 7100
RBC 511 524 632 485 519 547
CRP {:—1) =) (=3 = (=) =)
RA o) (=) (=) fo=s] (=3 =i
ASLO 160 80 40 80 80 20

(* 1987. 2. 2)
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Table 1l Blood Analysis of Japanese Monkeys of Takasaki Troop

No. 1 2 3 4 5 6 7 human normal value
TP 7.6 7.9 8.7 7.4 9.0 (i

A/G 0.73 0.65 0.53  0.5¢ 0.73  0.61  0.83

A/G 1.06 0.87 0.75  0.66  1.02  0.90  1.18

ALB 51.5  46.6  42.8  39.6  50.4  47.4  54.1

a 1.0 i1 1.2 1.3 1.0 1.3 1.2

a 2.5 2.3 1.9 3.3 2.2 2.3 2.3

b 6.4 5.6 4.9 8.2 5.5 4.8 4.3

¥y 38.6  44.4  49.2  47.6  40.9 442  38.1

Meulen 2 2 2 2 2 3 2

T-Bii 0.1 0.2 0.2 0.2 0.2 0.3 0.2

ZTT 0.9 0.6 2.1 0.6 0.7 3.1 0.8

GOT 39 23 37 16 46 130 29

GOT isosyme

Total 39 23 37 16

S-GOT 35 22 33 10

M-GOT 4 1 4 6

GPT 16 13 17 13 29 12 42

ALP 731 622 404 603 497 1423 374

LDH 948 549 898 517 762 82 550

CH'E 2177 2277 1506 1912 2031 2209 1949

y-GTP 93 100 76 61 100 90 88

LAP 18 29 19 29 40 11 30

ACP 2.7  12.1 7.3 9.0  16.1 8.7  26.9

AMY 488 679 536 302 818 603 450

Cortisol 17.7  28.6  47.3 3713

T-cho 122 106 110 91 113 116 125

WBC 12200 9700 15400 13300 acboo 26900 9100

RBC 548 525 546 545 569 562 509

Hb 13.4 125 131 125 131 143 122 $1:§Ti83g/a
Ht 2.2 397 420  40.1 414  46.0  39.3 £33:47T31-3%
MCV 77 76 77 74 73 82 7w 5 B
MCH 24.5  23.8  24.0 22.9  23.0  25.4 24.0 $38.373-T g
MCHC 31.8 31.5 312  31.2 31.6  31.1 31.0 $£3-83%-49
Platelet 35.1  43.7  40.9  28.3  42.7 427  47.4 14.0~37.95/mm’
B-Lp 230 279 250 173 299 308 214

T-G 104 101 9% 96 103 159 52

T-Li 448 392 331 299 361 513 323

P-Li 188 145 155 17 151 186 180

UA 0.3 0.2 0.2 0.2 0.3 51 0.2

BUN 12.3 103 14.0  22.4 200 181  16.1

CREA 0.7 0.5 0.7 0.5 0.7 1.2 0.5

Na 139 139 137 139 140 145 143

K 6.8 7.7 9.5 6.9 7.1 7.4 7.9

Cl 101 102 103 101 104 107 109

Ca 4.8 4.3 4.4 4.2 45 5.4 4.6

CRP (=) (=) (—1 (3] (i) =1 (=)

RA (=) (=13 = = =) =3 (=)

ASLO 40 40 40 20 160 40 160

(%, 1987. 6. 28. Ohoita, TAKASAKI ) (*, not measured )
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Table IV Blood Analysis of Japanese Monkeys of Takahashi Troop
No. A-l B C D El F1 G-l I ] K L1 M1 N 0 P Q R
TP 61 80 66 70 57 58 64 52 71 60 58 7.1 71 59 69 6.5 7.1
A/G 1.10 1.00 2.00 0.89 2.00 0.76 1.37 0.79 1.22 0.76 0.71 1.09 1.15 1.46 0.97 0.91 0.78
A/G 1.67 1.42 2.79 1.22 2.80 0.90 1.79 093 1.66 0.99 0.86 1.5¢ 1.55 1.80 1.58 1.31 1.13
ALB 62.6 58.6 73.6 54.9 73.7 47.4 641 481 724 497 46.2 60.6 60.B 64.4 61,3 56.8 53.1
a 34 38 23 36 26 6.2 33 63 26 35 546 3.1 51 3.3 3.6 4.2 48
a 72 59 53 52 63 128 62 158 6.3 108 129 58 57 6.8 4.8 63 6.3
I 16.2 11.4 9.5 1.7 6.9 149 120 12,7 123 14.3 13.1 9.8 13.0 14.5 10.0 12.8 11.7
¥ 10.6 20.3 9.3 246 105 18.7 144 17.1 16.4 21.7 22.2 20.7 154 11.0 20.3 19.9 24,1
Meulen 4 5 3 3 5 3 3 q 4 4 4 4 3 3 2 2 2
T-Bii 04 06 03 03 06 03 03 05 04 04 04 04 03 03 0.2 02 0.2
ZTT 0.3 07 04 18 04 02 06 02 02 06 03 13 06 05 1.0 0.9 0.6
GOT 71 48 31 48 39 72 47 67 37 114 56 39 29 39 3 28 62
GPT 50 20 14 48 12 99 64 44 46 308 43 69 40 28 21 47 43
ALP 455 446 671 204 1030 529 451 472 656 652 414 721 787 637 6BT 386 271
LDH 1426 889  B77 1117 792 2171 1935 2363 10564 2379 2175 1621 1665 1072 644  B43 1290
CH-E 1510 3010 3160 1350 3290 730 1670 B840 1840 1490 1070 2000 1980 1960 670 2140 1820
y-GTP 40 31 86 40 68 46 3 16 83 42 28 65 70 32 51 19 57
LAP 15 12 14 11 13 15 12 13 16 32 9 13 16 12 12 11 12
ACP 10.6 85 149 57 14.2 120 103 23.7 9.0 13.0 15.0 120 10.0 10.2 13.9 9.2 104
WBC = 6400 9000 18600 7300 12700 8900 5200 10700 12000 6000 6100 1500 15500 6700 6200 5500
REC - 404 428 485 444 479 415 491 435 410 320 460 520 504 455 442
AMY 522 511 932 617 272 228 644 179 532 319 958 1011 955 611 974 344 BYT
Cortisol 53.0 24.6 59.5 29.7 47.2 68.0 48.1 27.2
T-cho 89 105 104 102 173 69 64 73 14 54 75 101 136 70 71 98 93
LIP 125 110 64 58 62 5l 9% 65
BS 64 72 98 73 102 108 83 139
A-Lp 67 256 174 218 439 160 132 172 200 107 180 213 250 81 176 163 168
T-G 23 219 38 79 19 a1 89 71 97 46 75 71 59 20 88 61 89
i g B 320 415 315 308 573 288 225 245 416 236 253 276 357 211 249 201 295
P-Li 153 195 161 145 210 155 135 202 208 156 213 145 202 138 113 139 140
UA 0.y 01 01 01 0,2 01 01 01 02 01 01 01 01 0.1 0.1 01 0.1
BUN 47.7 51.9 11.7 41.8 44.3 29.2 35.8 82.4 30.3 42.9 26.4 23.9 32,8 41.6 34.2 25.0 28.7
CREA 11 10 05 08 06 07 06 08 09 07 08 08 08 08 07 07 0.9
Na 148 160 145 158 143 154 150 141 153 145 140 145 152 151 141 147 153
K 50 42 4.2 46 44 51 45 46 3.8 6.0 4.2 4.0 47 48 47 42 4.8
ClI 108 122 107 118 106 113 113 105 112 107 101 106 111 114 104 105 111
Ca 45 4.8 51 4.4 43 41 47 3.9 45 41 3.9 43 47T 44 45 40 3.9
Hb = 10.5 11.3 12.2 12.4 12.0 123 11.7 13.2 11.2 10.1 B.4 12.4 12.3 12.7 124 11.4
Ht = 4.5 349 393 40.89 39.7 40.3 36.7 41.9 36.1 33.0 27.4 40.0 40.2 41.9 40.3 38.6
MCV = 85 82 Bl 84 89 B4 88 85 83 80 86 87 ik 83 8.9 87
MCH = 26.0 26.4 25.2 25,6 27.0 257 28.2 26.9 25.7 24.6 26.3 27.0 23.7 25.2 27.3 25.8
MCHC - 30.4 324 31.0 30.3 30.2 30.5 31.9 31.5 31.0 30.6 30.7 31.0 30.6 30.3 30.8 29.5
Plate -
CRP  (2+){+-) (=) (=) (=) (=)(2+4) (=) (=){5+)}(6+) (=)(24)(24) (=) (=) (=)
RA =1 (=) =Y (=) =) (=3{14) (=) =) =1 (=) (=) (=) =) [(=3l14) ~
ASLO 20 80 20 40 40 40 20 40 20 20 40 40 20 20 20 20 80

( * 1987. 7. 23. Okayama, TAKAHASHI )}
( No. H was not measured )
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Table V Blood Analysis of Japanese Monkeys of Hikimi Troop

No. 1 2 3 4 5 6 7 8 9
TP8.3 7.3 7.4 7.6 6.6 "8 6.8 6.2 g

A/G 1.61 1.09 0.80 1.38 1.00 1.81 1.34 1.95 1.73
ALB 5.3 3.8 3.3 4.4 3.3 4.7 3.9 4.1 4.5
A/G 2.09 1.27 0.98 1.61 1.26  + 2.04 1.68 2.06 1.96
ALB 67.6 56.0 49.5 61.7 55.7 §7.1 . 80T 67.3 66.2
a 2.5 3.2 3.6 3.0 3.8 2.4 2.4 2.2 2.7
a 4.1 6.3 6.7 5.8 4.5 5.8 5.7 6.0 6.2
8 1.3 .13.3 16.8 13.1 11.5 12.0 11.5 11.5 10.8
¥ 14.5 21.2 23.4 16.4 245 127 17.7 13.0 14.1
T-Bii 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
ZTT 0.9 1.0 1.7 1.8 2.0 0.8 (i8] 1.6 0.9
GOT 39 21 41 43 72 33 55 82 53
GPT 24 18 22 31 21 18 73 24 20
ALP 533 217 128 458 130 429 211 317 348
LDH 650 610 1334 660 1010 623 720 892 1095
CH-E 2830 2210 1880 3030 1230 2440 1860 2390 1950
¥-GTP 50 65 81 59 55 45 58 43 44
LAP 15 20 30 16 13 14 15 8 1
ACP 15.5 10.5 14.1 11.5 10.5 10.8 8.6 12.8 14.4
AMY 663 345 244 580 286 493 458 453 347
T-cho 118 69 54 130 41 105 92 97 90
WBC 12200 6100 9200 6200 9000 9300 10900 8000 6200
RBC 596 480 652 554 484 534 458 469 520
Hb 15.5 13.0 15.9 13.9 12.8 13.9 12.3 12.9 13.5
Ht 50.6 41.2 50.5 43.2 40.1 43.7 39.8 40.0 2.4
MCV 85 86 77 78 83 82 87 85 82
MCH 26.0 27.1 24.4 25.1 26.4 26.0 26.9 27.5 26.0
MCHC 30.6 31.6 3L.5 32.2 31.9 31.8 30.9 32.3 31.8
Platlet 32.1 4.8 30.0 19.9 43.7 21.0 34.9 14.2 28.5
Urine pH 8.5 8.0 5.0 6.5 7.5 7.5 5.5 4.5
B-Lp 171 77 179 186 137 185 140 192 139
T-G 86 36 98 59 86 67 34 48 35
LIP 118 34 47 55 22 8 28 30 8
P-Li 208 145 99 194 79 157 122 141 162
UA 0.7 0.2 0.3 0.2 0.2 0.2 0.2 0.3 0.3
BUN 45.6 52.7 76.7 39.5 20.4 22.9 39.4 29.5 53.8
CREA 0.8 0.7 1.0 0.8 0.6 0.8 0.8 0.7 0.8
BS 176 72 30 41 39 69 25 22 24
CI 110 105 116 100 103 101 109 105 95
Ca 5.4 4.7 5.3 4.6 4.7 4.6 4.4 4.4 4.6

LDH 1 21.21 16.56 14.90 18.93 18.99 9.16 12.80 18.18 12.09
18.18 18.39 16.81 18.87 16.77 12.91 18.81 16.07 16.04
23.09 27.34 24.59 26.06 25.23 23.03 28.20 23.73 26.42
21.M 25.20 26.82 23.56 24.58 27.66 25.04 24.42 27.10
15.81 12.51 16.87 12.58 14.43 27.23 15.14 17.60 18.35
ASLO B0 80 160 160 80 80 80 80 40

[ I ]

( % 1988. 3. 1. Shimane HIKIMI )
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Table VI Blood Analysis of Japanese Monkeys of Matsuyama Troop

No. 1 2 3 4 5 6 7 8 9
TP 8.6 7.3 7.4 7.6 6.6 7.3 6.8 6.2 7.1
A/G 1.61 1.09 0.80 1.38 1.00 1.81 1.34 1.95 173
ALB 5.3 3.8 3.3 4.4 3.3 4.7 3.9 4.1 4.5
A/G 2.09 1.27 0.98 1.61 1.26 2.04 1.68 2.06 1.96
ALB67.6 56.0 49.5 61.7 55.7 67.1 62.7 67.3 66.2
a 2.5 3.2 3.6 3.0 3.8 2.4 2.4 2.2 2.7
a: 4.1 6.3 6.7 5.8 4.5 5.8 5.7 6.0 6.2
8 11.3 13.3 16.8 13.1 11.5 12.0 11.5 11.5 10.8
¥ 14.5 21.2 23.4 16.4 24.5 12.7 17.7 13.0 14.1
T-Bii 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3
ZTT 0.9 1.0 1.7 1.8 2.0 0.8 1.1 1.6 0.9
GOT 39 21 41 43 72 33 55 82 53
GPT 24 18 22 31 21 18 73 24 20
ALP 533 217 128 458 130 429 211 317 348
LDH 650 610 1334 660 1010 623 720 892 1095
CH-E 2830 2210 1880 3030 1230 2440 1860 2390 1950
y-GTP 50 65 81 59 55 45 58 43 44
LAP 15 20 30 16 13 14 15 8 11
ACP 15.5 10.5 14.1 115 10.5 10.8 8.6 12.8 14.4
AMY 663 345 244 580 286 493 458 453 347
T-cho 118 69 54 130 41 105 92 97 90
BS 176 72 30 41 39 69 25 22 24
B-Lp 171 7 179 186 137 185 140 192 139
TG 86 36 98 59 86 67 34 48 35
P-Li 208 145 99 194 79 157 122 141 162
UA 0.7 0.2 0.3 0.2 0.2 0.2 0.2 0.3 0.3
BUN 45.6 h2.7 76.7 39.5 20.4 22.9 39.4 29.5 53.8
CREA 0.8 0.7 1.0 0.8 0.6 0.8 0.8 0.7 0.8
CI 110 105 116 100 103 101 109 105 95
Ca 5.4 4.7 5.3 4.6 4.7 4.6 4.4 4.4 4.6
LDH 1 21.21 16.51 14.90 18.93 18.99 9.16 12.80 18.18 12.09
2 18.18 18.39 16.81 18.87 16.77 12.91 18.81 16.07 16.04
3 23.09 27.34 24.59 26.06 25.23 23.03 28.20 23.73 26.42
4 21.71 25.20 26.82 23.56 24 58 27.66 25.04 24 .42 27.10
5 15.81 12.51 16.87 12.58 14 .43 27.23 15.14 17.60 18.35

ASLO 80 80 160 160 80 80 80 80 40

(% 1988. 3. 5. Ehime, MATSUYAMA )
( 9 out of 60 captured at Mishocho, Minamiuwagun )
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Table VI Blood Analysis of Japanese Monkeys of Hiroshima Troop
No. 1 3 4 B 6 7 8 9 11 12 13 14 15
TP 7.5 7.0 8.3 7.6 7.9 7.9 6.8 6.1 7.2 8.5 7.4 8.1 T.5
A/G 0.70 0.79 0.77 1.45 0.80 1.55 0.70 0.91 1.25 0.85 0.90 0.80 0.63
ALB 3.1 3.3 3.6 4.5 3.5 4.8 2.8 2.9 4.0 3.9 3.5 3.6 2.9
LDH 1 33.46 24.22 13.61 26.50 23.81 28.84 16.39 27.56 18.86 31.21 22.06 22.29 24.23
2 28.80 27.99 26.16 22.06 25.20 23.83 23.72 22.51 19.92 29.19 23.02 23.23 22.27
3 924.25 23.06 28.05 20.81 26.76 21.23 24.86 20.66 27.57 24.96 21.06 21.08 23.11
4 10.78 17.34 21.46 15.63 14.53 13.10 16.67 13.50 23.28 8.92 14.39 14.56 20.21
5 2.70 7.44 10.71 14.99 9.69 12.99 18.34 15.77 10.37 5.72 19.18 18.84 10.18
T-Bii 0.3 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.3 0.2 0.2 0.2
ZTT 5.7 1.8 1.7 1.5 8.9 3.6 1.9 4.6 1.6 3.4 9.3 2.2 4.8
GOT 37 15 25 25 34 30 46 63 48 44 35 3B 36
GPT 12 7 9 24 26 3 26 38 15 16 34 23 19
ALP 356 213 227 696 419 441 233 373 463 233 410 422 275
LDH 522 467 682 458 515 474 866 688 930 1359 443 686 737
CH-E 670 1550 1650 3430 2980 2050 1420 1820 3460 3580 1380 3240 1940
y-GTP 104 21 26 56 38 63 23 63 63 55 41 27 35
LAP 65 28 23 10 28 14 35 32 11 30 v 17 35
ACP 9.4 8.6 8.7 9.7 8.1 6.6 10.5 10.1 8.8 7.9 6.7 16.4 16.5
WBC 14100 11600 10000 14400 19800 8300 12400 18000 7900 11800 16000 27000 9900
RBC 508 403 514 529 585 480 463 461 514 581 522 586 482
Hb 12.1 10.7 13.9 13.4 15.3 12.9 11.9 11.0 12.1 16,5 13.1 15.1 12.7
Ht 39.6 35.6 44.7 42.8 49.0 39.8 37.4 36.4 38.3 50.8 42.4 50.5 40.7
MCV 78 88 87 81 84 83 81 79 75 87 81 86 84
MCH 23.8 26.6 27.0 25.3 26.2 26.9 25.7 23.9 235 28.4 251 258 263
MCHC 30.6 30.1 31.1 31.3 31.2 32.4 31.8 302 316 32.5 309 29.9 31.2
Platelet 22 26.2 45.0 32.5 30.3 32.8 30.1 36.9 30.4 49.8 38.5 65.7 28.1
AMY 445 230 230 280 410 266 146 273 455 617 316 1332 194
T-cho 251 151 100 178 119 152 91 107 121 38 109 109 95
B-Lp 453 490 368 232 219 176 306 134 125 84 149 354 266
T-G 67 170 276 43 123 42 214 31 25 53 75 193 123
LIP 159 47 6 34 25 29 4 72 31 20 21 477 12
P-Li 230 172 173 239 261 208 160 146 173 86 232 197 139
UA 0.2 0.2 0.2 0.1 0.1 0.2 0.2 0.2 0.1 0.4 0.2 0.3 0.4
BUN 249 14.8 50.9 39.6 36.2 41.9 20.0 355 26.6 62.9 37.3 190.2 21.9
CREA 0.8 0.5 0.7 0.8 0.8 0.8 0.7 0.6 1.0 1. 1.0 148 0.7
BS 54 22 68 41 54 101 76 59 45 67 69 73 58
Na 137 138 143 144 144 147 139 145 138 144 141 165 135
K 121 89 10.3 10.1 11.8 10.6 85 81 9.6 10.1 7.8 13.0 9.7
CI 105 102 109 106 108 109 103 107 103 103 102 129 100
Ca 4.3 3.9 4.3 4.8 4.7 4.5 4.1 4.2 4.6 4.8 4.3 4.9 4.1
ASLO 160 40 320 80 20 80 40 80 160 160 20 160 160

(% No. 2, No. 10 were not measured. )

(* 1988, 4. 16. Hiroshima )
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Table VIl Blood Analysis of Japanese Monkeys of Takahashi Troop

No. 1 2 3 4 5 6 7 B 9 10 11 12

TR 6.1 6.0 6.8 6.7 6.7 7.0 6.7 7.0 6.5 6.4 7.2 7.3
A/G 0.74 0.67 1.13 1.39 1.23 1.50 1.39 1.00 0.71 1.13 1.25 0.97
ALB 2.6 2.4 3.6 3:9 3.7 4.2 3.9 3.5 2.7 3.4 4.0 3.6

LCH 1 16.66 18.19 12.43 16.42 15.41 20.44 15.59 11.71 14.15 19.45 16.42 26.07
2 - 17.87 16.32 12.12 17.11 17.12 21.98 20.50 15.11 16.62 16.39 16.26 16.57

3 24.66 24.28 24.13 26.90 24.75 27.96 29.10 26.92 24.00 24.17 27.09 22.36

22.27 22.99 27.92 24,98 24.99 21.10 24.04 27.70 26.98 23.58 24.84 21.51

18.53 18.23 23.40 14.59 17.72 8.52 10.76 18.56 18.25 16.41 15.39 13.50

T-Bii 0.2 0.1 0.1 0.1 0.1 0.1 0.2 0.2 0.3 0.2 0.1 (10§
ZTT 0.4 2.7 1.2 0.7 3 0.8 0.8 1.8 0.8 1.8 2.3 1.7
GOT 99 105 77 42 48 27 47 49 41 54 44 88
GPT 27 21 20 24 24 35 21 19 15 26 21 22
ALP 640 318 889 388 641 962 940 577 246 637 517 382
LDH 2408 2048 2194 1636 1309 801 1424 2314 1081 1573 1000 1232
CH'E 730 1980 3680 2774 2070 3140 3100 2900 1710 1830 2330 1560
¥-GTP 24 20 47 16 13 56 56 50 24 37 56 35
LAP 14 11 11 10 14 15 24 14 33 13 13 15
ACP 45.7 11.4 10.5 12.2 11.0 9.3 10.7 14.3 9.2 17.2 10.7 9.6
WBC 8100 19700 9000 11200 13800 6300 7000 9200 12200 13800 10700 7200
RBC 678 482 473 470 471 572 508 500 543 453 486 437
AMY 306 260 361 397 274 621 359 442 381 402 530 326
T-cho 51 75 95 106 83 101 123 88 a7 92 104 85
LIP 89 32 80 43 37 96 29 40 29 28 64 55
BS 2 42 35 62 61 44 29 68 31 64 61 49
Hb 16.8 11.8 12.2 12.2 12.2 14.0 13.3 12.6 14.4 11.6 121 11.8
Ht 57.2 37.8 39.6 40.3 37.3 44.3 43.1 40.8 446 36.9 38.3 36.9
MCV 84 78 B4 86 79 77 85 82 82 81 79 84
MCH 248 245 258 26.0 25.9 245 262 25.2 265 256 249 27.0
MCHC 29.4 31.2 30.8 30.3 32.7 31.6 309 30.9 32.3 31.4 31.6 32.0
Platelet 30.5 37.2 59.6 52.1 67.7 31.6 449 56.4 33.4 67.7 33.0 46.4
B-Lp 91 132 197 212 166 193 306 187 371 153 165 145
T=G 24 79 62 76 63 64 120 91 224 65 64 28
=l 89 32 80 43 37 96 29 40 29 28 64 55
P-Li 132 154 148 1656 126 133 179 160 150 164 166 128
UA 0.2 0.2 0.2 0.2 0.2 0.2 0.1 0.2 0.3 0.2 0.2 0.2
BUN 159.8 21.7 36.6 17.5 33.0 24.8 41.4 499 278 18.9 20.2 18.6
CREA 1.4 0.5 0.5 0.6 0.4 0.8 0.5 0.7 0.6 0.5 0.7 0.8
Na 171 140 145 145 142 145 148 145 139 139 143 142
K 12.2 7.0 7.4 7.1 8.0 Tl 7.3 6.8 7.2 7.0 6.2 6.9
CI 132 99 107 106 104 105 110 107 101 103 104 106
Ca 3.7 4.3 4.7 4.7 4.7 4.7 4.9 4.8 4.2 4.5 4.8 4.7
ASLO 160 20 20 20 20 20 20 40 20 20 20 80

( * 1988. 5. 24, Okayama, TAKAHASHI )
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Table IX Blood Analysis of Japanese Monkeys of Hiroshima Troop
No. 1 2 3 4 5 6 7
TP 6.0 5.9 7.4 7.0 6.6 6.9 6.4
A/G 0.82 1.19 1.55 1.19 1.64 1.38 1.56
ALB %5 3.2 4.5 3.8 4.1 4.0 3.9
LDH 1 303(21%) 230(23%) 251(22%) 233(20%) 284(20%)  253(20%) 196(20%)
2 317(22%) 218(22%) 252(22%) 245(21%) 312(22%) 228(18%) 205(21%)
3 317(22%)  230(23%) 274(24%) 257(22%) 327(23%) 253(20%)  235(249%)
4 303(219%) 190(19%) 240(21%) 257(22%) 313(22%) 291(23%) 205(21%)
5 202(149) 130(13%) 126(11%) 175(15%) 185(13%) 240(19%) 137(14%)
H Suburet 54% 56% 56% 52% 53% 49% 53%
M Suburet 46% 44% 44% 48% 47% 51% 47%
T-Bii 0.1 0.1 0.1 0.1 0.1 0.1 0.2
ZTT 1.5 0.5 0.8 0.8 0.1 1.8 h B9 |
GOT 54 40 45 43 55 49 54
GPT 13 16 27 17 28 22 14
ALP 671 356 953 734 700 736 678
LDH 1442 998 1143 1167 1421 1265 978
CH-E 3180 1360 2450 3290 1470 2510 2620
y-GTP 42 36 30 46 57 55 44
LAP 15 13 14 13 13 13 10
ACP 67 6.9 7.9 6.8 9.6 8.5 5.9
WBC 11500 11500 10300 10500 14200 14900 7200
RBC 443 456 538 538 450 504 528
Hb 12.3 11.8 14.3 14.3 12.9 13.8 14.5
Ht 38.8 36.3 44.1 44.5 40.1 43.3 45.1
MCV 88 80 82 83 89 86 85
MCH 27.8 25.9 26.6 26.6 28.7 27.4 27.5
MCHC 31.7 32.5 32.4 32.1 32.2 31.9 32.2
Platelet 54.5 45.0 34.0 40.9 48.5 = 41.1
AMY 544 956 360 503 488 349 699
T-cho 171 125 145 158 125 115 151
B-Lp 419 166 236 255 207 184 309
T-G 65 29 55 50 48 74 47
T-Li 14 19 24 14 21 16 12
P-Li 213 200 212 223 206 190 197
UA 0.2 0.1 0.2 0.1 0.1 0.1 0.1
BUN 17.3 13.2 20.2 23.9 29.2 33.0 27.5
CREA 0.7 0.8 0.7 0.9 0.7 0.9 0.7
Na 146 144 146 148 145 146 144
K 4.4 3.5 3.7 3.8 3.6 4.3 4.4
Cl 103 103 104 103 100 104 103
Ca 4.2 4.6 4.9 4.8 4.5 5.0 4.6
ASLO 40 80 20 40 40 40 80

( * 1988. 10. 26. Hiroshima )
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8 9 10 1 12 13 14 15 16
7.0 6.7 Tl 6.5 7.8 8.1 6.8 6.7 7.4
1.69 1.48 1.15 1.10 1.55 1.45 1.27 1.48 1.39
4.4 4.0 3.8 3.4 4.8 4.8 3.8 4.0 4.3

204(23%) 196(22%) 256(25%) 324(22%) 246(26%) 179(25%) 333(25%) 186(32%) 448(19%)
195(22%) 177(20%) 256(25%) 324(22%) 236(25%) 179(25%) 345(26%) 146(25%) 449(19%)
195(22%) 213(24%) 225(22%) 310(21%) 189(20%) 157(22%) 293(22%) 116(20%) 448(19%)
177(20%) 187(21%) 184(18%) 295(20%) 142(15%) 114(16%) 200(15%) 76(13%) 472(20%)
115(13%) 116(13%) 102(10%) 221(15%) 132(14%) 86(12%) 160(12%) 58(10%) 543(23%)

55% 54% 59% 54% 58% 59% 59% 64% 48%
45% 46% 41% 46% 42% 41% 41% 35% 52%
0.1 0.1 0.1 0.1 0.2 0.2 0.2 0.2 0.2
0.5 1.0 0.7 . 1.2 1.1 T8 0.7 0.6 2.0
52 51 40 51 40 36 41 32 131
23 17 23 18 27 21 28 19 48
1104 556 713 644 914 648 671 576 801
886 889 1023 1474 945 715 1331 582 2360
2260 2360 2810 1290 2600 2070 2070 1760 3930
56 54 64 45 64 61 49 45 40
20 11 18 22 25 14 14 16 20
9.2 7.1 10.0 11.8 7:9 A 10.5 5.8 8.7
9700 11900 16100 10500 11000 14300 10000 8300 22600
505 552 493 450 604 519 504 424 533
13.2 14.5 13.0 12.3 13.9 14.0 13.5 11.7 14.4
40.8 45.5 41.0 39.1 44 .4 43.8 43.2 36.4 46.4
81 82 84 87 74 84 86 86 87
26.1 26.3 26.4 27.3 23.0 27.0 26.8 27.6 27.0
32.4 31.9 31.5 31.5 3.3 32.0 31.3 32.1 31.0
34.9 24.1 45.1 35.3 49.4 32.3 47.4 37.5 48.0
352 368 452 701 723 328 565 532 349
159 145 196 163 229 138 151 118 175
198 275 192 359 518 249 369 157 416
41 45 25 86 107 54 41 25 145
15 13 15 24 13 22 22 20 19
254 201 261 216 174 195 182 183 214
0.1 0.1 0.1 0.2 0.1 0.2 0.1 0.1 0.3
29.0 25.4 21.7 26.9 41.2 29.5 34.5 37.4 36.9
0.9 0.9 1.0 0.6 1.2 1.2 0.9 0.8 L
142 145 149 141 150 150 149 144 150
3.7 3.8 3.6 4.1 3.8 3.5 4.3 3.7 3.8
99 104 104 101 103 103 107 105 106
4.7 4.5 4.6 4.4 5.0 5.0 4.5 4.2 5.2

20 40 20 20 20 40 20 160 80
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THE EFFECT OF TRICLABENDAZOLE
TO CANINE CLONORCHIASIS

Kanji SHIRAMIZU, Masao ABU and Yukio HARA

Faculty of Agriculture, Yamaguchi Universily, 1677-1, Yoshida, Yamaguchi Cily, 753 Japan
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From March to April in 1987, three dogs in the area of Aiofutajima in
Yamaguchi city were found to be positive to hepatic paracite, clonorchiasis.
Metacercaria of crucian carp, one of fresh water fish, were suspected as a source
of clonorchiasis because all dogs were often fed with crucian carp.

When triclabendazole ( 10mg/kg body weight ) was administered to those
dogs, they became clonorchiasis free after one week, and also one month later.
Control experiment revealed no conceivable side effect of triclabendazole.

L&

KO HAE Clonorchiasis i, SEER2HH %
WZlhs, REBKESIZEHMBELZZERE
Fah T, Lbl, & b OEE ;& HE
T, TH, &, BAK, PIEIRROS oMk ED
e, FFEME - BET S0 T 2EMBEH S
feiz, AREELFEREHIATWVLSEY,

B S I AFHELBEREEE LTI, ROSRBEE
ELTE bAOBRFEE 3 DEBEATRY
598, ROFBRBRICHT 2GR R
{, B RIIE#EL Sh T3,

SEEE S BFFREREIE T 2 KL T,
FrHEEEmR#F E LT EFobs b 272 F

V—LHFTOERERL T,
FFBERIZDWT

& D fF % H1 Clonorchis sinensis &, K & &
10~25% 2 ~ 5 nmDMFER T, [EEPEEHNICF
£33, TOFFE2HOPHEE (F—FMH
EFERkESEE~ A=y - BEPREEBEE - £E
OFRE) 2HBEEL, RIIRRBEOFTHED
MNROEBICBT 5., FEFAOERIZT—RIzEL,
ERER EER b Db HB L Ebh 3,

Bt b OBE, BTPMEE - kAaRE
EF ABBHHOBERIC L > TR 285, Z0O4
idhnEcsE ¢, AR L R hETER Lk
wkahsa, ZORHARKCEITSE OfFRkS

* 1 (UOAREEEL * 2

NER N B
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FEFEME, KM O TFHHT, BEORLTER
KEEARZBEODEHT, 261, IO
TlRE, W, B, A2F, AUV, T, TFH

TRE Iz b FFRESNEELT, FhRELE LB,

E 0BRSS, BhHIE: LTEIMITIIIAIVT
W (ELD YA F) BEHISRTWS, KT}
B THROEERBRAITHRE 2 R wn?,

HI CVERES S HERE

fiE Bl

FRBIiOEH Sl SEORE, wihbil
OmBEE—EHRIcB W THEES N Wi, 6
DWW Tk Table 1 iZanLizas, EFIL & 2 12E
BATHS.

Table 1 EfIOEE
FEBINa fAEHX Fhmo Ml fE¥E #E  BPBEAR
1 omsf—8 6»8 awH— 6kg MBHEI6253 A
2 R E. 6mH HE 8 kg RI&E 48
3 Em E 9mA LM 1lke [FF 4H

FER 1 O TH, WERER XIS T R EEREE
honRinote,

fiE B K 1 1 ¥ & 2 (RBC, WBC, PCV, P-
Prot, GOT, GPT, Alp, BUN, A/G) #%EL
Febi, WThOEBEHIEBLWTHREERERAES
nizino iz,

EERE C hIlnEE

HEIE, BRAHHETHESh—ER2/I 5
fEROAEMZ THEEL, SETHAL THER
ZFORE RS TR L,

B LU 7:HhO (Fig. 1) Bz OFEBLERES»
& PR R & BE & i,

[; '*5“ T‘;_k é;-‘; }_'. '% |

ot ::.{g:h‘.-.‘v__uf" % e .

";}ﬁ e PR "4\ :» “
m I T

Fig. 1 #&H L =FF%=HR5p (RE)
AEE25~35 X 12~ 20pm, INEDFEL
RO EHBRONS,

ERZEAIZO>WT

kY 7 ZR_¥ 5 —)b (6-chloro-5-(2,3-dich-

lorophenoxy) -2-methylthio-benzimidazole ) &
BEOBEERT, ZOo/FEHE%: Fig. 21IZxRL
e,

AHNEA, Fi I UINFEOFERR « FrEE
LTERBERHR e, BnEeErlfREasntT
Vi B leaden Rz E LRG3 vz, K
BlCOBIEW L, BE L ERA 2 BHI210mg/ke
HEOEHEEZ T, Kieti 2L 2HERL
f=.

ERPR P Tl e BRI ZE L R AE ( 10mg/ke ) @
AR, DERC—ERORS LT,

C\I\ N
>—S —CH;,
Cl H
Cl

Fig. 2 MUZSRET=IOEEEE

REEOES L B

BERTERA 2EA~ORETIE, HrSti
oz, RERORRK, ik Lo—8k
bz ¢, BH, THZEOERLFED S
Nzt 36 IHEE 1 BEICERL - Mmig
#® #& (RBC, WBC, PCV, P-Prot, GOT,
GPT, Alp, BUN, A/G) TbH, BEHERRED S
nixholz, EFIOBE (10mg/keThH, HEREIC
EH SRR R RRE S Wi ho e, EFIN 1
12 3 BRI THERSSIHAL, EERZERZHHL
Jo, #EE1EZ L 1 HBCMBKRE (RBC,
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WBC, PCV, P-Prot, GOT, GPT, Alp,
BUN, A/G) &, tiB&EINEKE X 2 ERERE
ML 7z48, wihbEEES, Rl shsk
ho iz,

* =

SEFFRRIFORE SR, Wb
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