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SUMMARY

The development of eggs and longevity of miracidia of F. gigantica
in Thailand were studied under laboratory conditions. The results were
obtained as follows.

1. At the constant temperature of 26 C the hatching period of eggs
to miracidia was 17 days. In the room temperature of 25-26C in average
the hatching period varied from 15-17 days. When the room temperature
Was lower to 23°C, the hatching period was 21 days. No development of
éggs to miracidia at 32-34C.

9. The longevity of miracidia at 24-—26'C was about 24 hours and at
30-34'C was lesser than 214 hours. In the refrigerator (10C), the longevity of
miracidia is about 48 hours.



. Dinnik J.A, and Kinnik, N.N. (1959):
Symposium on helminthiasis in domestic animals
C.C.T.A. No. 49 as quoted by Soulsby (1965)

- 2. Griffiths, R.B, (1968):
Kajian vet., Singapure 1, 111-26
3. Mielke, D. (1969) :
Helminthological abstract series A. No. 114 March 1971.

4 Rowan, W.B. (1956):
Experimental Parasitology 5, 118.
5. Soulsby, E.J.L. (1965) :
Textbook of Veterinary Clinical Parasitology,
Blockwell Scientific Publication of Food.

=
6 3 AggzANY, 18 aimﬂmuu'ﬂ N3 quvﬁiﬂm ‘L"iwﬂﬂﬂ wuunEs (2504):
: <
‘dﬂ']l.L‘rMHﬂ’l’i un 12 Lau 2 ‘mn 8—20

-

- o 4 - : ql L : & -y LV e“ e o €

7. STW0 AddEany, Uty BILLNUUY, AR TILWAU, WYR lggouun (2506):
@ < '
GAILNNEENS U 14 181 3 U1 1-3

Sy Radsany, ﬂ%ﬁw‘ﬂmu wa Lggounn (2507):

AT YT 15 N 2 Wia 91-63




e e e e o I e

[unnmSuAnGEa

e dsio -
USH SLNSUH (Za1U1ND

msilziGt
CARICIDE™ TABLETS

e snuWeSsINaN
(Asccriosis)i&&@ﬂéﬁ bLAE bbHT

o dlasiuLbazshunadianiloe
9 o
wlilsA wunwulusiala
(Heartworm)

o | Teswis
IIEU‘EEiEEU CYFLEE™TABLETS

ANCYLOL"™
% L anusursaais

R A N5UNIL dun Az by |
* Mamdiu ez aintsa |
bﬁaﬂmgm

Q-

Aaanensinaa
Tudsts veas waia

9

gj%’smwi’mahmwi;ﬁ’:saﬂﬂ%ﬂssmﬂ‘iﬂﬂ

=X | uS1u wwms 1o
| ™ | | BETAGRO COMPANY LIMITED

40 BULYAR 1 (4UNE ) NFILNN 1 1915.815045,816742,818528




4 | 5
uymimsvasaulsaus el ot

(The Problem of the Serologic Test for Brucellosis)

; Tt

. s 4 s

; AU WHBNA AWU., 93 NIINUMT AW,
[

; LAy

v & 4
g dUANA ATUIA AW.L.
: v N o v d
| NOVINYUUAZITIN AINAan)

| BoITY A
Z & = v e a = va 1 ¥ o w
wu%m’mﬂumamuﬂﬁﬂugjmﬂmﬁﬁma‘liﬂumﬂﬂﬂaﬂﬂﬂuagqmuu 169
- = d w aa o 1 1 ° a a9d
wum:um‘lmuagﬂumaw nsusatlsagilvgnsemlasns nageulanasy

Ly, SRR e BB < :
Lol uauUAUNTENIINTY Rapid %38 Plate agglutination test  AnsvindBULAY
..:4,!4«].\ vd vt & asd v a P v < 4 4Gy o
| IEIUYRTUAINUUINUNION LMREA  NAIINQARBIVINAL BN LAY UIAUALYUAT

Q! Y Vs e A s o v
weanenade  eanelsne lun1anegeulaeds Plate agglutination test UL UIIATY

i

= = o swd a4 o oy e e ! 2 =
TENRLANUYINANY e] ‘Llﬁ8ﬂ’r§Lta8u’ﬂﬂ‘wﬂﬂLﬂfJﬂﬂuﬁg[,m.la’l'lﬂgﬂiEl'l’eJEi’N‘L‘iGN%El”Iu‘J’I

= -~ ' 1 e 9 1 & - ¥ E €
Uulsn wsaag‘lumamﬂﬂma‘luwﬂiﬂmﬂ UBNINUVNAT AN NAde UL UEAT

o < L] g 4 ] o o 1 Y a o ! L2
BAAUINUUY LNE]‘VIﬂﬁEmGIUWW'J']‘i%ﬂu%ﬂ%glﬂﬂﬁﬂ‘l.ltmﬁﬁﬂu ﬂﬂﬂﬂﬂﬂaﬂiﬂ'ﬂ.uﬂi\‘lﬂu
- s w1 ¥

EPRN v w o < t ;
muqaﬂa%mﬂmwmﬁaﬂuagmmv] LOENUYMIBGEND  AINAESELYINULRNIN
PR VI Y v wdo o @ w <
tﬂa‘Lmﬂﬂﬂfm‘lu\lqm‘lﬁ‘lum%mwamuwmgmmwmﬁauum mqﬂmsﬂ,ﬂaa
- a Yo 2 w = Y o Ka
3 ganuaumﬂuuaamaﬂswaaglnmu‘lﬂmﬁmuuwmmaﬁmimmaumﬂ AWLAAUSS
o vV e s

¥ %’q @ 4 v oo - v 4
SIS YL WAL auﬁﬂﬂﬂ’]’iﬂﬂﬁBUL?{ﬂ‘L“ﬂW’m’lﬂ‘ijﬂuLﬂﬂ’Jﬂu bUUNTITUIAUBUALE
- 4 - ¥
L] '] BIDTIUNAVULEND




16 AnNNuAs

o o

e 4 o 2 ad = 2 w1
ﬂ']ﬁiﬂﬂ'lﬂ'l'ﬁ“ﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂ?ﬂ?ﬁ Tube agglutination test UVINVUIINA
¢ o aa¥ T e T - H e ¥ o
‘L‘iﬁiﬂ’ﬁuL‘Wiq%ﬂ?ﬁﬂﬂﬁﬂ'ﬁﬂ?ﬂ?ﬁuﬁ%ﬂ%ﬂﬁuﬂuﬂﬂ qﬂﬁﬂ'ﬂﬁlﬂi@ﬂﬂﬂ’ﬂuuﬂqqqaﬁuLﬂﬂQQ
d V&
LAZLEELIRININNINAAT

1 &= ¥ as¥d 1 ¢ 4 = 1o N
amﬂiﬂﬂm'a"ﬂﬂaawwaaq'ﬁuﬂwﬂaquugmmﬂumwuuumLaua‘lﬂlu

Ey o v v 1 4| a 14 1 w1 & =«
"IIWﬂ’)?jmﬂﬂaﬂﬂ’lﬂﬂi&ﬂ'ﬁﬂﬁﬂﬂﬂﬁ’l'éﬂﬂﬂﬂﬂﬂ%ﬁQ meﬂtﬂ\ﬂiﬂu‘uQﬂtﬂuﬁ‘ﬁ'ﬂﬂﬁﬂu

dad b1
wwqﬂ‘lmmw

Rapid nuse Plate agglutination test
] vﬁ <5
ASNARBUNTEINALY  PB.—
: <« 4 e 1 o 4|
L 9% ldyun 02 ml. (4.94)  UINUALUIALALEARS 0.01 ml. 9N
adig 1 ' 4 & a1 ' o wd
433l UULANNTEANTIAATIIUUUYER ] LEUTULARLYBINIAAINUAR 0.08, 0.04, 0.02
4ay 0.01 ml. AARIAY
= 1 ] o 1 -
2. VUALEUMLHUSIIBSHY 1 vtm sgle Dilution A9 9 A 1:25, 1:50
1:100, UsE 1:200 ANAINY
IRV S A ddgy v od =
3. U9l sanuauLaumgunaz sl inue 911 Dilution M 1:200

v ¥ o 1 i 4 v o =¥ -t
geuvuly Lm'mﬂu,mun'asqnﬂmﬂzu,ﬂw.azmg‘u‘lﬂmma‘imﬁmumﬂﬂan

= welo < - P ° 9 1
amnsedliann ansenldensly  wararwaunszanaslUsgnilunize

o o < ] 1 o = 9/ o ¥ 9/ e/ =
aalAUMautsly  N1587UAsNTENIANELY 8 UM UBEDIMAIINUULED  WNAZHNTT

5 - o el d v a
QUﬂﬂ,ﬂﬂlaﬁhLﬂuﬂLﬂuﬂ‘L_Nflﬂ?"ll.'uuﬂﬂﬂ'ﬁﬂﬂﬂﬂﬂ%uﬂqiﬂ

1 - oA da ¥ ¥ v = v | Y ¥ < < =
MIguUPnTeIARUNLY  AasAgINnTIRTuNAlIYNeTY InallsBuntY

@ 4 ° Gﬂ B a ok v . ﬁ’[ a o d] < 1
RS NAREUTIENA N TUABI Y TLUATTINUY  LaTuEISRTUIn  Luauveglu

1 L%
UBEEe




g : )
 uymmmadeulnuggalaya

aas

4. msqmuwnﬂgnim

< S v o
=3 umiwﬂﬂmuwuﬂ (Compiete agglutmatlon) ‘lﬂﬂﬂjﬂﬁﬁﬂ"}ﬂ -

- unwswnamwmmamu (Incomplete or Partial agglutination) ‘lmﬂiawmﬂ I

—13&3&%‘1‘1‘5%%34@5] (No agglutmatwn) %miawma —

maﬂ'nwu.—
2 v =l
‘uam 1 %09 2 8N 3 'IiPN'!] 4
15:1 (ml) g 08 0.04 0.02 0.01
_ woumy (nen) 1 1 1 a
Dilution 7117 1:25 1550 1:160 1:200
|8 . .- e e
dgnsen (saizym) + + | -
v | e o 1
MIMVUNIUYNTEMNABEIN—  + + | —
il 1 1 1 aas <
5. 11387u68 - eusanNUgNIuTlua1sIm 1
“i | a
AN 1 N138MAeAINUYNTE1UBY Plate agglutination test Lula
- Reaction Non—vaccinated Vaccinated
_——— - Negative or Non—reactor Negative
3 l s | : » - : 2
— - — ”» »
V"' et » 2
= + | — » Suspect
-+ + — Positive or Reactor o
B I = T 2
= + + + » Positive




18 ANUNNYAS

nH1ELNA
g s L2 4 v el o
1; mimu&amsmaawiﬂuaﬁi m‘lug]m'lmﬂﬂmﬂsmmwﬂiﬂﬁzwﬂ-
- =5 v o [ = LV 3 19 < Bl b
Tavsias nan1sanautsusngInululanan Non—vaccinated Lmn’ﬂ,ugllwmﬂﬂiﬂu

4 < v &l s e Srisi 5
‘wiamﬁmmau‘l,uc‘l'fmaﬂﬁwmamuu Positive Moy Complete agglutination UDY

; < a0 ¥ Py e
Dilution ¥ 1:100 u38vgnsuIAwa + + + — Wil lvoendgnionawa ++ — —

4 v TR 2oa ¥ & — <
1984 Complete agglutination  AA 1:50 YulihUy Positive %38 Reactor L&Y

aza & < ' ¥ ) 1 &= R
ﬂgﬂ’a‘ﬂ’lmuﬂ | — — — 23 + e a%iuﬂuﬂ\’ﬂﬂ ﬂﬂﬂﬂl‘iﬂﬂgluﬂ’li"{lﬂﬁ?}mﬁﬁ

¥ < L 7] L2 [

°uaQqﬂsuuummgnmwaﬂﬂ'm‘lu‘lﬂ

a o ‘4 1 8 o/ L 2 o ; ] ] U 35
2. Ugnsvmer lulumas ayAeenszMNsuRdeUlvNenetIvued 2 A3

1 LY 3.’5 (V] U m =4 [N E B & o‘-ﬂ E
‘Iﬂ’)\‘lﬂuﬂiﬂﬂ%ﬂ‘iéﬁﬂ’]m 30 U mﬂgnimaﬁmmamﬂmum 3 A9 089 UY Negative

1Y e < S ¥ _ogq 1 & K °
annugnaenvaeuutadly Tumanamnilnesantu Reactor Wy lUNTRIUAITN

49 s w

Tube agglutination test LWBHUBUBNAIE

-5 A vy @ = uﬂ-n b w EYE N
3. Non—vaccinated ﬂﬂiﬂﬂ ‘13’ 1ﬂ 5Umi%ﬂ?ﬂ‘ﬂ‘umﬂﬂiﬂiﬂuﬂﬂﬂﬂﬂﬁl
N'!ﬁﬂu

1 - =] d4d 9 wa o w ¥ ges 4 &
49U Vaccinated ¥an80slavLAEanIntulaInulsauaIues  welaena L

o4 wa

o < <K < e wa o @ - LV
QQQQEQﬂQﬂ'ﬂuLNBQﬂ‘Iﬂﬂﬂﬂq 4 99 8 tnauU ﬂ"l?_l‘Hﬁﬂﬁﬂ?ﬂ’]juﬂﬂ\‘lﬂﬁﬂﬁﬂﬂglﬂjﬂiﬂ'ﬁﬁmﬁ‘]

@ <

v - b4 < <y o
‘Ll'igiﬂm 7 94 Titer "U'ﬂﬁQuﬂjﬁmquﬂﬂﬁluuﬂEQQQﬂLNﬂﬂigu"lm 3 A9 ¥aIIN

i aa «=H4 1 &

a a o & ] 1 <N ¥
ﬂﬂ'lﬁ‘lfu‘tl{]ﬂﬁEl'lﬂ"l‘i?lﬂﬁ@‘Ll"iﬁNﬂ]m%uﬂ&’?}ﬁmﬁﬂiﬂN'mﬂ?']‘\_lﬂﬂim“ﬂﬂﬂ?’}wu Reactor

v ¥ & vd wAa 4 oAa = (BN 7 [ L]
ﬂ\‘!u‘uﬂ'!iﬂ?']53‘11‘5NTﬂGLu‘JBﬂEWﬂﬂ%ﬂ'Jﬂ’ﬂuﬂﬂﬂﬂﬂuﬂ']ﬂﬂ‘lﬂﬁﬂ‘lﬂiﬂ ABLNaNENAINIG

=N w e

=l Y] < -9 @ 1 I
andatutszana 3 Aeuliued Titer  VBsquANNUATABE | AARtULTIVSE LAWY

a < v a 1 LY Ko W < S wva | =
dgnsannansaalagl e unay nIUNAUEMIULANLAIRAIATUAIRIIATIALANN

ad o R 4 ¥ < M- Ay o -
UYTUNIBIYAIA 30 el inIneneanneIvtE Titer  UYBIQNANAUSYANSIAU




f -

e d <
uymnmadeulinusiwalayd 19

oS voa & o

- - ¥ 1w g w
lﬁﬂlﬁjﬂﬂ uﬂﬂ'ﬁ-qumaﬂqﬁﬂiqquuuﬂﬂﬂ'Nﬂ‘UW'JﬂVI 1uiﬂﬂﬂﬂ1ﬂ%u|ﬂﬂuﬂﬂ MR8

< v 9 P
nedneenlanal (m13nam 1)

Tube agglutination test

P ] T PR P e o o
L‘Hﬂﬂ'J'INQ%‘:Lﬂﬂﬂuﬂ%ﬂﬁlﬂﬂﬁqﬂﬂtﬂﬂﬂﬂﬁ‘gﬂ ﬂ’]‘iﬂﬁq"ﬂﬂﬂ'm Tube agglutination

4 w1 o9

& o/ = 1« < I o
test Num'mﬂiﬂﬂ’uuu'mumaﬂﬂmmmn Tﬂﬂkﬁquﬂﬂqﬁiﬂ‘lu‘iﬂﬂ'ﬂﬂg‘;Luﬂﬂﬂﬂﬁﬂﬂ

aal o

4 4 , & 4 wyv 1o« 1 &= < v Ed
- wRNeuINmeseUlaesuLades Uuntseuulaesnen  eenelsnn lusenasdusLn

v o Yo ;9.; 1 ¥ a v @/

Iﬂﬂ']ﬂ’]’a‘ﬂﬂﬂﬂﬂﬁ']ﬂﬂ‘lﬂuﬁlﬂﬂ'l’l 2 AN %%ﬂﬁﬁuﬁ\ﬂﬂiﬂ
o oy

A1INAd8UNIAIU.—

n v ds o ea’l 2
L WlHYIaaeaaaUY 15, 1:10, 1:20, 1:40, 1:80, 1:160, 1:320, 1:640,
v ds )
1:1280 Uy 1:2560 593 10 vaen  Laevaeausnlyusy 0.2 ml AN 0.5 % phenol

1 < <] o ' <
- saline 0.8 ml. §UWABAY 2 099 10 L& 0.5 % phenol saline %89AGY 0.5 ml.
I v U 9 ] 4 I v vV oo
LUEERALIN LML IINUALRINAEEN 0.5 ml. dvasen 2 LugTlinuinus

: v I ‘4 o 1 gl < : 4\} ‘d e 9
- 28297900 0.5 ml. ‘lawasay 3 NuvuuABlUauDIaEAn 10 LazLNEnaEngAYTY

¥ v o ¥ : < < = =
mﬂﬂqﬂﬂNﬂuﬂuﬁ?ﬁﬂﬂﬂ 0.5 ml. GLu'ﬂﬁ;ﬂﬂ%LWﬂﬂ“ﬂ@ﬂaﬂi 0.5 ml. HAAMULBRI9VES
Pad & < 4 o o

WIUAILLA 1:5;-1:10,°1:20...... AUDY 1:2560 %ﬁLuuﬂaﬂﬂQﬂmﬂ

0 Qg R v | & v = o
2. WMBUMBUNMTINABNUUY 1:10 1ol 0.5% phenol saline  1ga
LY < <& ¥
ﬂﬂLﬂﬂg}lﬂwﬁmﬂuwaaww 7N6898% 0.5 ml. yelurney luunsevasnags
E oy % 3 i b = 4 ‘
WUWINIUY  AIUUAIAITIIUB T3l ARLAYARAN 1 SEAUSBULUY 1:10, 1:20
4 < w < i ) e - &
2:40......1Uqun9 1:5120 “luviseny 10 §AN10 WALLNBNAT0Y Dilution  Vpevsy

d o o ; <] o i [
WSEUNRIATUIUNT Serum titer ¥N899 Final dilution AINAILET




20 _ dnumnyas

. ; 4 o & g
#1391 2 A13M Dilution 19 9 tazminadey

» Tube No. © t 2 {atalsle}r]aloflib
0.5%phenal saline 0.3\0.5 0.5y /0.5
Tested serum(Tr'n)l) 0. '0.5)\'0.5)\?).5)\"

Serumditution |1:5 [1:10 [1:20 [1:40
‘1:10 Antigen{m!} |0.5 |0.5 0.5 0.5

0.5% {0.5%. | 0:5%10.5+J0.5
)\'0.5]\'0.5)\ 0.5 0.5)\’0.5)\.0-5
180 [1:16011:320] 1:640{1:128]01:25|60
5 {0.5 0.5 (0.5 J0.5 .5

Final dilution }1:10{1:20 {1:40 [1:80 {1:1601:320/1:640{1:12801:256/01:51R0

-

: o oA e gL =
3. Control tubes ¥ 5 ¥188AAWNUAD.—

“-‘ E & =
#1314 3 113 Control tubes.

Tube No. 1 2 3 4 5
Antigen  (ml) 0.4 0.3 0.2 0.1 0
0.5 % phenol saline (ml) 0.4 0.5 0.6 0.7 0.8
v 4| a
AsuunNlgnIEn = + + ¥ ¥ 5} +40y
‘4 1 s o = ¥ o L 7]

= 1 v v L2
LUBLUELBUALYULRY phenol saline LUINUALAIUNYUT Incubator WIBUAY

ad R e & o <4 _od
ﬂﬂﬂﬂﬂiﬂ%ﬂﬂ‘ﬁﬁﬂuﬁ%uﬂumﬂu“ﬁ\ﬂ.“ljl,'m'l‘lh%ﬂ'lm 18—24 . ﬁﬁu'}_ﬁlﬂﬂﬁ’iLWEﬂ’ULUu

v o - 5 dad .- 1w
ﬁﬂmﬂmumw‘l,um'mqwuamaaﬂﬂwiu"l.wu'mwaqwamaﬂu



s N
symnumedeulinuiivalaya

v | e 2 °
4. MIVUMNUYNTIWALANINNT Serum titer

j s = 1 <
* + + + Supernatant completely clear tNUULNY  Control tube #%a8A% 5

; : < 1 <

*++  Supernatant 75 1 clear WU Control tube Wasnyl 4
L] il ] 1 : <

* + 507 agglutination UAMAYL bNEUNT  Control tube #a2nn 3
. o ' - t <

* 257 clear NAINYY tNEULNY  Control tube #aeny 2

=i 1 <
— Opague supernatant :uﬂ';rm'uu L‘VIEJUL‘M Control tube ¥asay 1

msmuaauun%ﬂ Dilution mawaaﬂ'ﬂu 50 % agglutination 39 + + Lua
<4 ¥

- @

MUy Control tube ﬁmgmﬂumaﬂ Dilution (va899 Dilution ﬁﬂﬂ‘ﬁimﬂii
v 4 a P v, o o= . -

iy Luam:auauﬂmuuaq) 7 1:80 ¥ 50% agglutination %58 + +

: o = &

MUY T3 Titer — 1@%‘6&0

= 200 IU/ ol

gLia
9

1. I Uy = International unit per millilitre L)

%
2: mmma*’u %) N"l"'i’]ﬂﬂ,EuﬂLEI‘N’iiﬁLNﬂﬂﬁﬂ’imN'muW]N']ﬂ‘ijﬂu“i'lﬂ Interna‘

tional Standard serum ' ﬂiﬁ‘l‘n 50 % agglutination ‘ﬂ Dilution :
N [Ny w
1fi 1:400 W8¥ Internation standard serum u“l.u 1 ml sauANNUY

47191 1000 1U

5. NIANEY (Interpretation of the Results) “lula

—-vaccinated _
| : =
O Uit Negative %38 Non reactor
AN 50 1 Ujpy Suspect

1 £ <4
4NN 80 I U/ Positive %98 Reactor




22 alnen dnmunnyms

Vaccinated
[ 7] | -
usn31 50 I U/ml Negative %378 Non-—reactor
NI 50 I U/ml. Negative ,,~ Non—reactor
¥
100 I U/m1. quly ~ Suspect
¥ = 5
200 I U/m1 wuld Positive %178 Reactor
Tlll'lﬂl‘lﬁ'll
: ° % 2 S va 1 °
1. 71901 Tube agglutination test Gl‘uEj‘ﬂ'J'E’J'i""]ﬂ-lﬂjﬂﬂﬂ?iﬂ"lﬂu'lﬂﬂﬂ"lﬂﬁﬂ'f

< < &
Plate agglutination test LU84’INN1TIUNIUVBY Non specific agglutinin  Luysa
v A Yo o ad¥ o o - “ : o
LANTEUULIATINABININTNAEEULANITULNELUTEULIUNY  Plate agglutination test
o L ¥] == [-] 1 = >

7139709 Non specific agglutinin LU  tube test a’?‘iﬂ'ﬁ&’ﬂﬂﬂﬂﬂﬁ!ﬂ Dilution Us%
a4 o YV a ° 2 -
2537 SLANLBUALYULAT 13U Water bath BUVAN 56 C UM 16 TH. W
81ues

o o < v < e 9/ <4 v 1 =

dmavludeanan lal Lasnlseinvedlsaugivalavalv aemannduiyuinng
o 1o (Y] < - ¥ o
Avlulanan Non—vaccinated Lwnamiu"lug]wmﬂuﬂizfi?maﬂiﬂwsﬂ‘lumimaq.

= 1« @ = 5 ¥
Tﬂm:ﬁd Tube agglutination test wmmﬁgﬂﬁwmﬂmﬂugﬁw Serum titer ALA 80 1 U/py)

=N v o - v [ = s =
4uld919937 97 Serum titer U8HNI1 25 I Uy, bUU Negative %58 Non—reactor.
: o
1 25 I U/, LU Suspect
‘ o
AN 40 I Uy, LUY Reactor

=] @ [ @ o &) (7]
2. WAT 3. DEVANMSLYUANINUVAIUNATIE M1TNN 1 18 2 Ueg 3
ANANY
4o o -
mm@]maﬂ'szmmm"lnmmﬂﬁﬂumwmﬂ

aa o - a =d [ 7] a1
nsusatlsaugralatd snnsnadeulanasaladlfueuneu (Agglu-
< = 8 L7 o/ L] L7 (¥4 7S v/ 1 ° (] 1
tination test) WU mimwmgnnawmawaﬂnfimm%‘lmaunummﬂ wAeeels



- 2 -
vymmnadoulsaugivalase : 23

= v ad¥d v oW ¢ 1 Yy 4

ﬂﬂﬂ']’a"ﬂﬂﬁﬂllmmﬁuﬂﬂ’!\lﬂf‘lﬂﬂﬂﬁﬁu‘l‘%iﬂm‘ﬂﬂ‘a"lﬂﬂhl YIULUBINNAUVANATY ?)
= ¥d [l ' ‘Jgﬂ a ¥ o ¥ 4 o <

dsgms umaﬂiﬂﬂwu?'ILLﬂﬂﬂLUuTiﬂUEL%aTaMﬁLiai»m‘u tNanNINIINAgauYTY

iy I a = 1 4| = X a o dove ¥ 1 EYBras VR W S |
asvulanudgnIsnueasmaivilse  gaeanulan lasuelval o) navlulgnseuns

o v o 1 e e Mo - ¢ ¥ P
Gulsalataaun  ERILNNUEN LaTuLieLNeRsulaeTEIENTNASI AN 813N

v gy a a & : ad i
2MTuvteenalaey Lunul)nsensiUy Reactor  lufinavaseumsanazliongan
4 o ' o v Y v 4 (| =
WannIIvaEet N YRINLYINLED 30 U IWUIUUY Positive

dy0 0 S wa 1 1
Ten lasun13aniney Brucella abortus Strain 19 ‘Lumqiaﬁmw 4—8

- B e = = d o < - L 7] s g
- M2uUY Serum Titer %aﬂaﬁqﬂﬁﬂﬂﬂtuaaﬂqlﬂﬂszuﬂm 30 weuldual  AIUUNIT

w A =

ad ! 4y e 4 iyt o -
- wadeu N luIENINELAINI 30 LaBY 39uen L LA LUUL AT 1ELAAINIAYUNRTD

a = i P EYE < v o 4
l‘i’lgﬂﬂiiﬂ Luﬂiﬂﬂqﬂ‘a?“ﬁﬂ 30 Lﬂﬂu‘lﬂumﬂﬂ%ﬂﬁl’nﬂ'ﬁwmEluslﬁﬂﬂmuml,uuau

b et

- L7 f-'j vd VAV Y = 2 o
mw‘tﬂﬂwmqmﬂuafma'}ﬂ‘um‘uu Br. abortus strain 19 ‘lﬂmuﬂuuaﬂwquqn

12 oo o

T : da X 4 o
sﬂmuau‘lugfﬂﬂ WANUBLEENIT Serum titer 'uaﬂﬂ‘nuawquawﬂ@gi‘aagl,ﬁamuum@;

vaa g o =9

@ 1 1 &l £
1!'Juqatﬂ,u“l’ﬁnﬂmmﬂﬁﬂwsauqmﬂﬁﬂugmﬂwﬁ

9

as «

Yo dov o o wa o w - <4
Tuvreaselen Lasun1IanIatuleInuLIALE LN 1HAL T HATLNE 79879

‘AUUAQU v

- v o w4 o gn ¥V
2379 Nonspecific agglutinin aumua:l‘mﬂmumuﬁﬂﬁmaﬂmaﬂuaam‘lw Serum titer

- - v & <X ~ a ad 4 a4 va Qg
AUATINAIY ﬂﬂﬂu“lﬂauﬂﬁﬂluqqﬂ'Jﬁ'f]ﬂﬂ@Ulﬂ“ﬁﬂ’UiNtNﬂﬂﬂ?ﬂ'ﬂulﬂ&ﬁ'fhlﬂ'lﬂﬂ

< Ya Eoud v
1 BUEN LL@%ﬂQiqgﬂﬂﬁ@Uﬁq@ﬂﬂiﬂﬂ']LU?ﬂ,'dVLﬂ

e 4 A

1 o 6 U =2
1791L8A18T 1NN VBIENI81RET Nﬂuﬁlﬂ,lﬂum 4,58091 Brucella—agglutinin—

v av w v & 4 a0

4 LY - o P = 4
ing—antibody m%muﬂgﬂ's‘mmamaumaunquuqmuﬂu*ﬂm AIUULNBHUB

o a X o ]

4 e/ = d 1 < o ]
Lﬂﬁwqamq‘lwaaﬂmﬁamsﬂ.a‘Lu Water bath 91 56C  U7% 30 UM W&IN

fAgey

o = - & < 1 & Y]
1anN’NULIN Nonspecific antibody ’liQ‘LN‘V]iWUﬂN’]LLuuﬁuLUuLW?fLﬁﬂqﬁ

g da & o Y 3 ) = £y
sULTNEAANEN  wAnNafawn Lule tasuauaunsgan (Plate) wianaeaund (Tube)




2% : AMMNNYEY

TEIET S N 4 4 o aa= = :
Tmngnacvuninpelvlszane pH4  (weusinuil)nsuIues Nonspecific antibody

o =1 o &= = < i aK ) Y
A9NA7ILA8819150A Nonspecific antibody 1 819vieliieswazauylya luvnease

ﬂ»'mumiVlﬂﬁE)‘Uﬂﬂﬂﬂﬂ@l&&%’]'ﬂﬂﬂﬂiuﬂimﬂmuﬁiNﬂ’Ji

a5

ql/ L2 T, - o “d ]
umwwmm‘tumimﬂﬂﬂsﬂugwﬁﬁ,wﬁ BULLBNERN1INAEBULUATS

o o s 1 3 e o o2 ' T A
nu ﬂmé’mmmﬁqwumsﬂu Tusene g nuwae L BLOUALEUIINLARICLBAAUGE

' grry-q”.:. v ol o v-yu"" e o a
Lmﬁuuﬂa‘lmnﬂmwmaﬂuaﬂu‘hq’m‘lﬁ‘lumqmﬂ'ﬁmn LYAERALOUALLULEY
4 - v4yd‘ < q’.ljv o (9} lj v YU v o<
£738NANAENIUUNIEATIWELTINIVBILBUALIUAY UYMINING1LAIDNIIAUIN
o o] ] " a4 w = Y v we v, 4
qmmi‘nﬂaaﬂﬂ AANENANLAM ML ULANINY LAENNITYRATIALIIUBLEAYTLA0

a At 84 4 vEd & e : Y o 1
arucanaInyslueavaniaeslanszuunsvenyeasouazaInaly landlale 8w

B S G"!il“;g‘;.l 1\| 44 - = .éi o 451
MIEAALBUALEULY  DIYBIGHBALARTLAILEANBNTALNBUNINTIIUALINL Tl

s I PR @ a ¥

sgaveEananeulaLnauL

< 4 -5 9/ = o w o = =5 = 3
NNINAFEUYL YO0 LALBLUBNNTENINUAD Rapid 138 Plate agglutination

o/ | & =

¥ I o = 1
test L8 Tube agglutination test UU LNINITULINITAAMAULNULIN NULIRSE

o W& o S ¥ o ¥ 4y 2 da v o
Usgven uanmasumsvegeuldseueyluuepse asulunsele 9 Minavessas

as L a4 <4 & 4 w 4 o o w
mﬂﬂ'ﬁ'ﬂﬂaE]?.ﬂ:u?ﬁuiﬂqqu'mgﬂﬂﬁmﬂﬂﬂ?ﬁﬂﬁﬂﬂLWﬂLUuﬂqiﬂuﬂu "UQ?’_T'ﬂ.ﬂﬁ]ﬁﬂ'ﬁ

nﬂ | LR | <
mﬁavtuﬂﬂamﬂnat,ﬂﬂwsgﬂ

' & as o e 1 <
penelsng n1svndeUlagIs Plate agglutination test  UUINWNENSE

o - v < ST = : Cav
auuumslunesn  nsaeluiasesaelusin A Tube agglutination test UULY
4 < 1 1 & o o« = v
LATB9NBNINNITLAANIZEUNE9ABIN  Incubator BNALIUNIY lamglunes

v & va < graay

“en r v < a £ -
Uguams  asuugIEnIInegeutslunew Lagls 25usauasnaaulun Tange

o &« & v S a 2d ¥ v v )
gogy  Teedsznislane  nunsglaanisdsmisenslavaysauulugavesdguanis




Tal) mnmﬂauimugmaia% =

LVEL ¥

o vad o & < B -~ : x ¥ : 2
SN naEaylag Y 0 ¥an NS U NI UL G B EUDNATY UPULAUN

o S o o=

1 LV £V s v < o =  ad-
SANLTBIAYUY namwuuammﬂm“ﬁm Wiﬂﬂd%ﬁ%ﬂ%“l&uﬂ']’iﬂﬂﬂ@"ﬂﬂﬂ?ﬁ Tube

E = ® 4
utmatmn test uaﬂﬂamaﬂﬂﬂmaﬂaﬁ'ﬂnmmavamuﬁm 'mmmm\:'e] U1

sy -9

3 dumeluies uls E!ﬂﬂ’éi’ﬂﬂﬂ‘ﬂ']ﬂﬂ’e]\'i'Jﬂ‘ﬂuLLﬁmL‘UiN%LUuﬁﬁﬁmLE}HWLElu CRUPITS

be test  LAglawIzaLH =
i ‘
References : : = St 3 - _
1. Alton, GE. Jones L.M. Laboratory ‘Technigues in Brucellosis, 1967, 43—64

2. Hagan W.A., Bruner D. W The Infectious DiSeases of Domestic Animals,
1961, 267—289

3. Manthei, C.A. Brucellosis, Diseases of Swine, and Editn., 1965, 338~ 355 i
v A a3 sy - ] = 3 =
4. yguees 1]., WHBNA ., Y2INBN1T 3, UBY AIUTA §., 3109WUNT
- ! a | o 9] l- - g
"I’Iﬂﬂﬂﬁﬂﬂﬂﬁﬂ’ﬁﬁﬁ'mﬂuﬁmu #1991 Tube agglutination test ‘lﬁu'g_ﬂﬂﬁ‘_m

N o o

LBUMEY, LAUNLUATLIEIATY, NBIINTULELATH, 2514




AMINNYAT

ABSTRACT
The Problem of the Serologic Test

for

Brucellosis |
_ by =
Smarn Pipithkul D.V.M., Wachee Taweewikayakarn D.V.M.
and somsak Srinark D.V.M.
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It was occasionally evidence that the results of the serologic test
for brucellosis in the same animal that conducted by each examiner were

different. This incidence sometimes became the conflict and caused the
unreliﬁbility on the veterinarian who did the test and might be furthermore
on the institutes of that veterinarian and of the antigen producer. This problein
may be solved by every veterinarian who conducts the test using the same
principl_es in recording and interpreting the reactions and of course, making the
owners to understand test even the test gives a most accurate result but
sometimes it is not always perfect because of some unavoidable errors.

- The tests that are in common use are the rapid or plate agglutination
test and the tube agglutination test. The former is however reliable, rapid and
much more ecomonic and in case of suspicious reaction the latter may be done
to confirm the result. The rapid test is always used for routine diagnosis in
all laboratories. |

Recording the reactions correctly is as important as the interpretation

of the test that always lead to the accurate results and it is neccessary to

compare the reactions of each test especially in case of suspected.




e e 4 )
Uﬁ'?ﬁﬁfl ﬂﬂlﬂﬂi@ﬂﬁqﬁﬂiinﬂ1iﬂ1

338/3—4 imey 7 vad 8. Unadl wizus

T13. 51670, 52635

T ol
RIGGEIREIR
ﬁms“'uu"mgﬂﬂiiqnﬁm'iq
UANMIUTEY lﬁuﬁﬂmmﬂﬁmi'u%gdﬂﬂng:ﬂmﬂua’ﬁ
TUsainAanaaunu
o ¥ o 4 a o 7] T
mgemTaAluesuTEn e Tanaui
7 1 i o § <‘J = | G: gg
HANDTHININAUIBIUHUALIR

u

' ﬂ1ﬁ’limﬂ BInIILuUM

& A 2
: qmmwmﬂn-“lm.




iusimsudnanuazdoniluaj

th'lllﬂu (Tylosin Tartrate, Elanco) ﬂgﬁ’mﬁ’mnﬂuwumnmu -
mmﬂwmnﬁlﬂm nilsgnAlng wamlasI v Aa

a’mma‘m 1153491 ELANCO PRODUCTS LTD. d1znuas
ELI LILLY & CO. usivdnsgamsm

Tuuau cl%’snm‘hﬂmmﬂﬁumﬂm dn3 1 ANg ﬁm: L2 M1
’1.‘a'mjnfi . TaAnnesag (dysen'rery) mvlé'amﬁmvmﬁuﬁl Ts Aldingls-
' uAs uadlsALUmsNRANNEESH
‘ism'a AN ‘Iﬁnnmuﬁammﬂuwm‘hﬂﬂmem'ﬁn aminuriin
5ier) uay mmssndailassiill
Tandaia ww 1‘5!’1Eﬂﬂ?ﬂﬂi%’ﬂnm’iiﬁ’liﬂﬂﬂmﬁﬂ yidntds (ofitis exter
naadannidyl uadsnandudiug m’u Giamasniduy
5 mmmaﬁn\ﬂ
lvuau” Elu,ﬁmju,zuo (TYLAN Injection200) 18 anudniAsumnlng
MWuaw ayaniy so (TYLAN Injection s0)Mfamlavdnnidnuasin

BICD) Look to Etnco for Results”

HARTmTNas Auaulablang
: ELANCO PRODUCTS LTD.
"A DIVISION OF ELI LILLY AND COMPANY
INDIANAPOLIS, U.S.A.




Early Embryonic deaths and Mummified Foetuses in Swine
by Samphan Singhajan D.V.M.F-R.V.C.S.

1.5 Introduction.
Swine is a prolific breeder in comparism with all other farm animal as it gives
2 litters per year with the average about 10-12 piglets at each farrowing. Much
greater number of ova are shed at each heat, but some ova fail to be fertilized
and few of the fertilized ones undergo early embryonic deaths. This is a physio-

logical adjustment in order to give the sow better chances of carrying her young

ones to full term and also suckle them satisfactorily. =~ The embryonic mortality
rate may be defined as the percentage of fertilized ova that fail to develope as

living embryo or foetus at any specified stage of the gestation period.

The embryo that die very early in the gestation, undergo resorption but
if death oceurs late, mummification of foetuses takes place which could be seenat-
parturition. If the extent of early embryonic death or mummification results in
marked reduction of the litter size, the condition is regarded as pathological.
Incidence.

Normal sow under good condition would shed about 20 ova at one heat

period, after conception and gestation, the average of litters is about 12 piglets.
This difference made of up unborn piglets are due to some being mummified =

foetuses, and other embryos dying early in gestation. It is also possible that some

ova and some zygotes die before implantation. The incidence of early embryonic
deaths and mummified foetuses have been reported by several workers. The first
investigation of embryonic death in the sow goes back to Hammond’s work on

this problem in 1914 and 1921, and later Corner’s work in 1923.

In 1914 Hammond observed and marked differnce between the number - ‘_i_};

of corpora lutea in the ovaries and the number of pig embryos which were
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present in the uteri of slaughtered sows: On further investiga\-tion Hammond,
- (1921) found an apparent embryonic mortality of 32.6 per cent in swine slaugh-
tered betwéen the fourteenth and sixtieth days of gestation. These observations
were confirmed by Warwick, (1928) and Crew, (1925-1926) and the problem of
embryonic and foetal mortality has since come to be recognized as perhaps the

greatest single unsolved problem affecting litter size in swine.

As shown- By Squires et al, (1952) ; Self et al (1955) Rathasabapathy
et al. (1956) and Lerner et al. (1957), the greater portion of the deaths occur
prior to twenty-fifth day of gestation. Gossett and Sorensen, (1959) observed a
mortality of 28.9 percent at 25 days and 33.9 per cent at 40 days. Carroll et al;

(1962) stated that early embryonic losses of 25 to 30 per cent and late foetal

death of 5 to 10 per cent are a major factor in litter size.

Causes.
A Genetic factor

1. Uterine capacity

=

Settergren (1966) stated that the exact reasons that limit the capacity
of the uterus to accommodate foetuses are mot known but it has been assumed

the implantation site per foetus is an important factor. The genetic basis is re-

flected in the significant differences of the number of living piglets born in the

different swine breeds and even in different familics in the same breed.

According to Lerner et al. (1957) the intra-uterine migration in gilt

~ was apparent in 41.7%. In this study, 44.7 % of the corpora lutea were found on

the right and 55.3% on the left ovary. The total embryos recovered 50.6%

were in the right and 49.4% were in the left uterine horn. Embryonic mortality

enhanced the equalization of the normal embryos between two horns since 50.3 %

Lhaadlg & In.l‘“n




31

were found on the right and 49.7% on the left. These data suggest that intra—
uterine migration of ova does exist and its purpose may be to allow optimum
spacing for each developing embryo. Cornor, (1923) has stated that over crow-
ding of embryos and sul:sequent uterine insufficiency is an important but not the
only factor in causing embryonic mortality in swine. It is also probably natures
device to reduce the litter size so that the sow can provide the necessary
nutrition for growth of healthy off-spring. Ratnasabapathy et al (1956) stated that

foetal atrophy was enhanced if the uterine length was less than 45 cms. -

2. Inbreeding

Inbreeding increases the embryonic mortality .rate and cross-breeding
reduces prenatal death loses (Squiers et al 1952) This depression is likely to be
due to the combined losses resulting from maladjustment in the uterine enviro-
ment and to a lessor extent an increase in the numher of genetically defect em-
bryos. It is also believed that certain family-lines have special predisposition for

higher incidence of early embryonic losses.

Sang (1956) states that the reduction litter size on inbreeding is such
that 6ne pig would be lost before weaning for every 20% increase of inbreeding.
King & Young, (1957) stated that the decrease in litter size in sows due to in-

breeding was caused by reduction in ovulation rate, defined as the number of ova

shed at one oestrus and not by embryonic mortality.

3. Disposition for embryonic deaths or mammification.

These are nmerous reports which show that lines and families differ in

ovulation rate. No difference in fertilization rate have been reported.
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Embryonic survival appears to be a factor which can be influenced by
the individual sow and by families, although, of course, not all authors have ob-
served this. Ratnasabapathy et al. (1956) and Reddy, Lasley & Mayer (1958) reported

that there was a significant variation in the foetal death rate of the daugters of

different sires and advise that sire selection be made on the basis of the uterine

capacity and efficiency of their daughters, Lasley (1957) observed that litters, cha-
racterised by low embryo mortality rate early in gestation, tended to have high :

embryo mortality rate late in gestation, and that genetic factors may have contributed
to this. Baker et al. (1958) repc;rted individual differences in the ability of gilts
to maintain embryos, these bzing apparently genetic and environmental. Perry
(1959) could devide his sows into two groups according to their embryonic loss. The
sow with high embryonic loss, equal to 38.5% of the copora lutea showed no
correlation between fhe number of ova and the rate of loss, where as in the sows
with low embryonic mortality (24%) these two factors were correlated. Pond et
al. (1960) found the percentage 4.97, 1.95 and 1.08 of late foetal mortality and
stillbirths on 551 litters of Berkshire, Chester White and Yorkshire pigs respec-

tively.

4. Chromosomal aberrations. =

Genetic factors, especially a simple recessive autosome gene may cauée -
death of the foetus. Recent work carried out by Smidt ated by Hugh (1965)
showed evidence of early embryonic mortality in swine caused by infertile boars
with chromosomal aberrations, Henriesson ated by Settegren (1966) found a case of
translocation of chromosome pair ina boar. This boar had given small litters about
half the normal size. It can be supposed these 'sma__ll litters were due to high rate
of foetal mortality but this probably occured in the relatively earlier stage of

pregnancy.
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5. Defectwe Ova.

Genetic defects of the fertilized ova or embryos have been less difficult “Hy

to study in pig than in the cow because the sow is multiparous and therefore =

when a few ova or embryo die others remain alive. With the eq'vironment' of

the genetic tract in multipara the same for all ova some failure of fertilization or

death of the embryo is probably due to innate defects or to differences between each
ovum or embryo in respect to' endurance, viﬁbility and capacity for growth -
good eggs survive and poor eggs succumb. The veiw that faulty implantation is

responsible for pathological ova is untenable. (Rafférty-Machlis and Hartman, (1953)

- The production of abnormal ova may be related to anomalies in the

development of the graafian follicle (Laing 1949). Since multiple ovulations are_':.:

some what inherited this genetic condition may be releted to the hormonal con- %

trol of ovulation and to the production of normal, abnomal or nonviable ova.
-
6. Hormonal imbalance.

It is generally realised that hormonal deficiencies or imbalances may

; ; .- el
affect reproductive processes, and consequently there have been a number of F

attempts to improve fertility by supplementing the suspected defective endocrine

functions. o

The significance of progesterone in the reproductive processes influencing

embryonic mortality bas been ir‘westigated. Glasgow and Mayer (1956) had found

was greatest. Bredeck and Mayer (1956) had shown that urinary estrogens in

=

minimum.

sow were increased during the period when pregnanediol excretion was at a

2 decreased level of pregnanediol excretion at the time when the embryonic mortality
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Perry (1954) stated that early embryonic mortality may be greater in the

", large litters due to an excess of progesterone out put by the larger number of
corpora lutea apparently does not apply in cases of late embryonic mortality. He had

7 studied in Berkshire breed which had the smallest average litter size but the highest
percentage of mummified foetuses. Loy et al. (1958) demonstrated an apparent lack

~ of association between the number of corpora lutea and the total progesterone content.
of the luteal tissue, and they considered that this fails to support the hypothesis that
the relatively greater embryonic mortality in sows with high ovulation rates may
be due in part to an excess of progesterone. Reddy et al. (1958) and Spies et al.

(1959) had given exogenous progosterone to the sow in the early gestation as a_

means of decreasing embryonic mortality with variable result. The use of hormone

therapy (progesterone or estrogen or combination of two hormones) to decrease pre-

_ natal death losses had not given consistent results.

Results of the work on endocrine factors in embryonic mortality raise

several guestions related to their effect on uterine growth and their role in.

providing an optimum environment for maximum embryonic survival,

7 Immunological interference between zygote-dam.

It is possible by electrophoresis to distinguish differences in the g-globulins or -

transferrines in'sera of cattle and it has been shown that these differences are genetically

controlled. Individuals can thus be classified according to their transferrin type.

Ashton & Fallon (1962,) concluded from serveral series of observations that dam-
foetus incompatibility associated with the transferrin type of the sire and dam,
could result in loss of embryos. Conneally et al (1963) observed that maternal-

foetal incompatibility due to iso-immune antibodies had a significant effect on

Ll

foetal mortality.
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The apparent relationship between transferrin types and feproductivé:'

~ performance in cattle have been studied. This stimulated similar studies iﬁ sOw.

Kristjansson (1964) has presented fertility from 350 mating in pig from which it
app;irs e tticular transferrin mating class exhibited Significantly poorer

 fertility than all the other classes

-

B. Acquired
1. Non.genetic defects in germ cells
a Age of ova and sperm _
In the pig Dziuk & Henshaw (1958) stated that spermatozoa stored for:'
three days before 1nsemmat10n produced zygotes much more susceptible to early
mortality. Stratman et al (1958) observed no significant difference in fEr,tlllzat,lon
 rate following insemination using semen store;i for no. or 12 Bﬁ;lrs.
VInk1959 Dziuk reported that, with fresh semen, 88% of his sows had fertilized
= -eggs at 4 days ﬁnd 70% had embryos at 35 days; when semen was stored fm; 43
- hours before msemmatxon, the 4 day figure was 80% and the 35 day f1gure 35,4

- First, Stratman & Casida (1963) made observations, which partly confirmed these,»

finding, as shown below

Age of ngen
6 hours 7 .54'hours-' 2
- 3 day fertilization rafe.:% 6107 = 39.3
9% CL as 25 day embryos 481 176
Embryonic servwal 78.9 4££.S
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In natural mating if several services are performed that towards the end of the

series immature sperm may be ejected which through incomplete fertilization

will cause atrophy of the foetus or lead to the development of a weak embryo.

In the longer estrous period makes the time of mating more critical and the
means of determination of the begining of estro:Js is of importance in experiments.
Hancock (1959) detected estrous by means of a vasectomised boar. The sows were
served at varying periods after detection of estrous. As the interval from detection of
estrous to service increased, there was an increase in the number of ova with
more than two pronuclei, a condition which would lead to abnormal development
of the embryo and its probable death. Bomsel-Helmreich (1962) observed the

service after the 44th hour of estrous was associated with 4.1% heteroploid embryos.

b. Seasonal and high environmental temperature affecting.
Season of the year has no effect upon fertility but may influence embryonic
mortality. Poor litters occur more frequently into Winter than in Spring and

eérly Summer. (Braude et al.. 1954).

It is generally recognized that swine, because of their poor sweat
glands development suffer discomfort at high environmental temperatures. To
determine the effect of high environmental temperature upon gilts immediately
after breeding. Warnick et al. (1961) maintained five groups in combinations of
pasture and shade with subsequent ‘expose to, 15.6°C (60" F) or 322°C (90°F).
The gilts with the poorest performance (10.4 embryos) were those which were
held at 32.2°C for a period of 3 days after‘ breeding. The group held at 15.6°C
average 13.6 embryos. The data indicated that temperat!ures of 32 2°C may be

even more detrimental to embryo survival after 3 days post-breeding.
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2. Defects in Maternal environment. _ ; 3 :

Olds & Vandenmark (1957) made an excellent review of the literature
regarding the role played by variation in the maternal environment provided by
the genitalia for sperm, ova, embryo or fertility. ‘ :

It is known prenatal deaths increase and litter size increases with the

~old dam. This way prcbably be seen as a lower capacity of the uterine wall to

support the foetus and the development the placenta. Even low virulent non-spef:iﬁc, -

infections in the uterus can deteriorate the maternal uterine environment and give

rise to foetal death (Settergren 1966).

3. Infections
The different kinds of infection and especially viruses, have been shown E:
to give rise to foetal mummification which sometimes have reached enzootic

proportions.

A. Virus
During recent years a series of viral diseases of domestic animals had
been shown to influence the fertility and foetal developments. In swine at least

four viruses which had been shown cause foetal deaths or influence foetal growth,

which some others are also suspected to cause the same. ,

1. Swine Fever (Look in Swine Fever vaccination) . \

2. Aujeszky’s disease or Pseudorabies.

This disease reported as a cause of foetal death in swine in Ireland by

‘Gordon et al. (1955).

#

In a farm with 500 sows an outbreak of diseases occured in small swine-

up to 4 weeks old, after 2 months the number of sows give birth to mummified

= 2
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foetuses. In certain case foetuses from whole litters were mummied and other

time only appear foetuses were normal and living signsof Vitamin A & D deficiency

- were noticed in the farm and could have predisposed to the infection.

In Holland, young pigs were attacked by Aujeszky’s disease which later
brought about abortion in the sow 2 weeks before time of delivery and also later
from of embryos deaths and mummified fostuses the aborted sows, the virus has
been isolated and aborting sows had antibody in blood, which was not go in the
case of normally farrowing sows in the same farm (Terstra, 1961).

Also from Hungary has been reported abortion 2-3 weeks before normal farrowing
time in connection with an outbreak of Aujeszky’s disease. Experimental infection
gave malformed foetuses mummification or maceration.

3. Japanese B encephalitis and Hemagglutinating virus.

In Japan a great number of foetal death sometimes during abortion,

and at other times during parturition in swine have occured in connection with
or outbreak of Japanese B-encephalitis among human and horses. Many of the
foetus were mummified.  From small pigs which died has been isolated a virus
which was identified as Japanese B-encephalitis virus (Burns 1950)

Later a similar syndrome could be brought forth with a swine patho-

genic hemagglutinating virus.

4. SMEDI Virus.

During the last few years in the U.S.A., there were occasions in which

_a virus has been isolated from swine which was the cause of stillbirth, mummifica-

tion, embryonic death and infertility. This has got the name SMEDI-Virus after
the initials of the English words for the observed symptoms. (Stillbirth, mum mi-

fication, embryonic death and infertility). The disease has been newly described
by Dunne et al. 1965

B. Bacterial infections
Swine erysipelas — which attacks pregnant sows causes often abortion

if the infection occurs early in the pregnancy. With infections during the later part of
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pregnancy the foetus born during the normal time are often dead and eventual]j
mummified or weak piglets may be born which often die. It js therefore of the

greatest 1mportance that in an outbreak of erysipelas in a farm a prophylactlc

treament of the pregnant sows be undertaken.

Brucellosis — among swine is an economically very important cause
of prenatal mortality which occurs rather often in the greater part of the world.
As a rule the disease causes abortion of the foetus or give rise to weak plglets if

they seldom give rise to foetal mummification.

Leptospirosis — Michna (1962) obsesved Leptospira canicola infec-
tion in two piggeries with infertility problems, In experimental work on a small
number of pigs, artificial infection of two sows in the fourth and fifth week of
pregnancy resulted in abortion 4 —7 days latei"; McErlean (1964) desqribed‘ an
outbreak of porcine infertility characterised by apparent embryonic death and abor- -

tion, in which leptospirosis was diagnosed.

¢. Mycotic infection

In England it has been reported that Mycotic infection has been demon-
strated in the aborted and stillborn foetus and they also demonstrated in the
fodder. _
-

4. Nutritional factors

The influence of the general nutrition of the sow on embryonic viabi-
lity is not clearly undéistood, but a deficiency of specific nutrients does not appear
to be cause of high prenatal death rates commonly observed. However, the level
of energy intake is established to be related to embryonic survival. The physiolo-
gical cause of hlgh prenatal death losses occuring in sow maintained on a high energy
plane of nutrition is not known., but it is likely related to both the daily mtake
of-energy during early pregnancy and to the body composition of the dam.
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There have been a number of studies on embryonic death in relation
to feeding. Robertson, Casida, Grummert Chapman (1951) studied the influence
of high and low protein (15% and 11.25%,) and of restricted and unrestricted fee-
ding. The ﬁdifferentbrotein levels had no clear effect on emb;j.ronic survival,

where as there was a significantly greater degree of embryonic survival in the

restricted than in the unrestricted feeding groups, the rates being 67 % and 43%

~ respectively. Tribble et al. (1956) fed diets with 16% and .12% protein and

“obtained slightly better survival of embryos with the lower protein diet, which

was compensated for by the higher ovulation rate of the gilt on the 16% protein

diet.

Palludau (1961) stressed that inadequat level of Vitamin A in the diet
of pregnant sows may cause abor;ion, absorption and other abnormalities of the foetuses
Casida (1953) cited data showing that in swine a lack of Vitamin B 12
with full feed for gilts during their breeding period resulted in a higher embryonic
death rate than if sows and- gilts were fed Vitamin B12 and kept on a low plane

of nutrition during the breeding peried and early gestation.

Apparently swine are the only animal in which a deficiency of calcium
may affect reproduction. Davidson (1930) reported that sows developing a severe

calcium deficiency had a tendency toward an increase in foetal atrophy.

- Robertson et al, (1951) and Christian et al. (1952) reported that a
high level of feeding sow cause a higher ovulation rate but smaller litter size in

swine. Fatness was also associated with increased mortality of embryos and small

litter size.

Overfeeding or high feeding level are reported by Casida (1953) and
others to have a definite effect on increasing the early embryonic mortality. There
is some evidence which suggest that embryonic mortality is reduced by feeding

high levels of antibiotics (Hignett, 1963)
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5. Poisoning

There have been many occasions in with poisoning was suspected to
be the cause of foetal mortality. In connection with accumulated material about
foetal mummification Skane for some 10 years ago, it was suspécted that it could
have been ‘caused by dicumerol (Ekstram, 1957). The cause for these suspicious
was that in some cases with mummified foetuses died in connection with farro-
wing and that the picture pointed to dicumeral poisoning. In some cases some
cattle died also showing the same symptoms.. Dicumeral has still not been suc-

cesfully demonstrated in the dead foetuses or organs from the sows.

6. Effect of vaccinations against Hog cholera

Young et aI. (1955) had demonstrated that attenuated hog cholera; :
vaccine could produce foetal death with absorptioﬁ/ or mummification, or foetal
arrest resulting in the developement of anomalies and death in the new-born.-
At the first third of gestation period malformation most frequently occurred when
the animal was infected between the 15th and 25th days. The susceptibility of the
embryo in this period was attributed to the absence of a completely formed pla-
cental membrane. Foetal conformation is nearly complete at 30 days. Infection
with the attenuated hog cholela virus during the first 10 days of pregnancy re-
sulted in absorption of the foetuses. Infection after 25 days produced few gross

anomalies but resulted in many stillborn and weak pigs.

Pathological changes

Wheh fertilized ova die, they undergo progressive cytolysis within the
zona pelluéida, which often remains intact aftex: the cytoplasm and nucleus are :
dead. The whole then disintegrate and get resorbed or are discharge at the next
estrum. Presumably, in those cases in which estrous occurs after a normal cycle the ova
die most corﬁmon]y between the fourth and tenth day of the cycle. Although the

embryo may die at any period, it does so commonly at about sixteenth day. In
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the embryonic stage; the embryonic tissue proper disappears first and trophoblast
L

remains for a while before degenerating.

Afer a later stage in development, the dead foetus may become a mum-
mified. Mummified foetuses repersent cases where a partially resorbed shrunken,
dehydrated, grey-brown conceptus was readily discernible, The size varied from
a length of approximately 5 cm. to a length approaching that of a full term foetus.
Distinction between a mummified foetus and " stillborn piglet was made on the

basis of the degree of resorption or dehydration.”

Diagnosis

In swine, there is no way of an ascertaining the death of foetus or
foetuses except at abortion or at parturition. Small litters of 4 to 8 could indicate
early embryonic mortality. Small mummified foetuses are commonly noticed at
par_tﬁrition, along with normal foetuses. When gestation is prolonged, death and

mummification of all the litter could be suspected.

Prevention V !

Early embryonic deaths and mummified foetuses in swine are in-
evitable. But when the incidence is high or the litter size is small, it becomes
an ‘uneconomical factor. If here&itary factors are involved such famﬂy lines
should not be used for breeding purposes. Where boars are responsible for such
high incidence of early embryonic deaths, they should be dispensed with. Cross-
breeding offers a means of increasing litter size significantly. In proved efficiency
could be obtained by selecting replacement gilts from large litter culling sow that
produce small litters, and breeding on both the 2nd and 3nd day of estrous,
avoiding animals and times of .breeding with a high incidence of inherited defects
and by following a good disease control in feeding levels and management prac-

tices not only at the time of breeding but at all stage of reduction so as to

produce large healthy litters at farrowing.



Concluslon ~ % {8

Much research work is needed on methods of improving fertility m R
the sow. Embryonic mortahtz is clearly established to be of great 1mp\rtance but
the exact causes are not well known. A better understanding of factors afiectmg
1mplan’tat10n may prove to be of considerable assistance. The relative importance

~ of environmental and genetic influences on specxﬁc components of the reproductwe =

cycle, in addition to the assessment of the litter size at farrowing is another ~
hranch of study"%hat”needs further investigation. The study of the variation in g
litter size at farrowing may contribute some knowledge toward preventing‘ea;ly: '

embryonic death.
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SUMMARY
HOW_TO IMPORTED AND EXPORTED ANIMALS TO THAILAND

by Wipit Chaisrisongkram D.V.M., M.S.
The following further conditions are imposed for equines, bovines. ovines,
caprines, canines, felines, wild animals, and birds.

1. You have to submitted the application form to veterinary officer
at the port of entry or exit, least 15 days before imported or exported animals.

2. The veterinary officer have to certify that those animals does not
came from infected farms or infected area.

3. Those animals have to vaccinated agamst infectious diseases,
depende on the kinds of animals. For example, dogs and cats should be
vaccinated against rabies at least 30 days before leave for destination.

4. Health certificate should be signed by authorized veterinary officer,

and accompanies with the animals.
5. You have to pay for fees, either for imported or exported.

Those one fail to vaccinated against infectious diseases, they will be

quarantine for 21 days before issue the permission.
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SUMMARY
The Influence of Nutrition on Reproductive Efficiency
4 % 7
P. Tummasang, D.V.M.,M.S.(Michigan State)

The nutrients reqﬁ.iredn fdr reproduction are thbsg required for many
‘sther  body processes.  To the best of our knowledge, there is no single

Because infertility may be the result of any one of many, or a
bination of many caseses (both dietary and other), scientists have had

However, the requirements for vitamins and minerals during the late
SESEnancy are quite critical. Unfortunately, the dry period is one time some
fmen are inclined to skimp on feeding the COW. A dry period of at least
days is essential so that the cow can build up a reserve of nutrients to.
the tremendous nutritive demands to be imposed upon her during the
lactation.  From this standpoint, énergy, protein, and minerals are
ortant. From the standpoint of the developing fetus, adequate vitanins.
= minerals are important. ;
DO NOT TRY TO SAVE FEED ON THE DRY Cow,
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The Mineral Contents of Roﬁghaggs in Northern Thailand and the

Requirements of Mineral for Growing Cattle.

by

J. Holm

Nutrition Laboratory of the Thai—German

Dairy Project, Livestock Breeding Station,
Huey Kaeo, Chiangmai. o

¢ ”
‘Ruminants are almost exclusively fed on fresh herbage in  Thailand and the mineral

sequirements of cattle are not always met by it. Therefore it is necessary to know

= mineral contents of the herbage fed to the cattle to find a correct supplementation.
Some analyses have been performed in Chiangmai on the calcium, phosphorus, po-
fssium and sodium contents of the roughages fed to ruminants in this area. =
,‘-' mentioned minerals are essential in animal nutrition and the symptoms of d_eﬁ-
sency are briefly described below.

ally phosphorus is the most important element, and is of special mterest for
sterinarians.  The main symptoms of phosphorus deficiency in cattle are mfertlhty

sspecially in heifers, unthriftiness, poor milk production, lameness and in extreme cases
e ciation and deproved appetite (Howard 1963). In well managed farms a clinical

senifestation of phosphorus deficiency is rare because phosphate supplementation a-

woids 1t But before this supplementation was common, osteophagia or bone eating
was observed in South Africa and in some cases this led to the disease called “Lam-
kte” caused by the toxins of Clostridium botulinum.
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In areas where soil is deficient in calcium, serious trouble occurs unless a calcium :
supplement is provided. Injury from calcium lack may also result if dairy cows are .'
fed only a small quantity of poor quality grass hay with’ a concentrate mixture ha-
ving no added calcium supplement (Morrison 1959). Dairy cows affected by a lack -'
of calcium may be in good flesh but their milk yield may be greatly reduced and
their bones may break without any an unsual strain. The hypocalcaemla or milkfever
is mainly a physiological disturbance in high yielding milking cows during calvmg
time but not a direct calcium deficiency. Potassium deficiency is generally not known
for cattle because the roughages fed have adequate potassium for nutrition. Neal
(1941) concluded that plant growth would fail before the amount of potassium in the
plant was reduced to a level inadequate for livestock. Sodlum deficiency rarely occurs }
because the mammalian body has considerable ability to conserve sodium. Kemp (1968)
could cause a sodium deficiency in milking cows by feeding rations containing only
0.05% sodium.  After two months the cows showed symptoms of sodium deficiency
indicated by reduced feed intake, decreased milk yields and salt hungef. ‘A break
down occurs only after a very long period of sodium deprivation and when it dose

animal collapses completely and dies (Howard 1963).

Materials, methods and results.
The calcium, potassium and contents were determined by flame photometer, the phos-
phorus contents by colorimeter. The results of the feedstuffs so far analysed have

been published in feeding tables (Holm 1971) where the methods of the trials also

: _ been described.

The Theans of the calcium, phosphorus, potassium and sodium contents of the different
feedstuffs are recorded per 1000 g dry matter in table 1. Some green forages from
the trials in the grass garden are mentioned separately because they had exceptionally
high or low mineral contents compared to the other species (Holm 1972 in prepara- -
tion)- The number analyses performed on the different plant groups are given in

brackets.



Table 1.

neral contents of the roughages from Chiang Mai.
(per 1000 g dry matter)
Feedstuff Calcium Phosphorus Potassium Sodium No. of Anal.

Dry roughages

Hay from the wet season 33 (24)+ 3,7 (32) 91 (24) 0,3 (16)
from the dry season 48 (24) 43 (32 100 (24 05 (16)
from Guineagrass 8,9 (16) - - =
from Paragrass - 3 - - =
from Rhodesgrass - = 4,5 (16) 2,0 (16)

Rice straw 0,8 (4) 0,6 (4) 48 (4) 0,2 (4)

Green roughages _ Ty ol

From a grassgarden

Grasses wet season “ 3.9 (208) 4,0 (230) 11,7 (230) 0,5 (196)
dry season : 53 (198) 4,7 (206) 10,6 (206) 0,4 (172)
Guatemalagrass 25 (28) - - -
Guineagrass 8,5 (66) - — ==
Napiergrass (hygrid) ' - 6,3 (64) 18,3 (64) -
Paragrass = & = 1,4 (68)
Rhodesgrass - - 5,7 (64) 2,3 (64)
Legumes and other plants 12,9 (110) 4,7 (1120 21,7 (112) 0,6 {80)
Boehmeria nivea . 30110 = = - =
Sesbaia grandiflora - - - -
Native grasses 40 (59) 29 (59) 197 (59) 03 (59)
Native legumes 11,4 (20) 2,7 (200 18,6 (20) 0,5 (20) -
Native plants = 15,8 (37) 4,1 (37) 30,6 (37) 0,3 (37)
Corn (Guatemala) 2,1 (10) 26 (10) 206 (100 05 (10)
Sorghum (bicolor) 24(5) 28 (5) 175 (5) 0,5 (5)
Silages
Corn (Guatemala) ' 20.63F 2513 16,7 (3) 0,5 (3)
Paragrass : 0 (21 =3 A () 18,7 (2) 1,1 (2)

Sorghum vulgare 520 -2603) 14,6 (3) 2,1 (3)

+ Number of performed analyses




Table 2.

Mineral requirements for ruminants in g per day. +

- Ruminant : Calcium  Phosphorus

Potassium  Sodium

 Calves £ 0.~ 160 &z
Growing cattle 25 10-15 = 10-15
Milking cows, 10 kg milk  50-60 40 70-80 20
Milking cows, 20 kg milk 85-90 50-55  100-110 30

~ older cattle (maintenance) 20-25 15-20 40-50 10
Lamb ' 25 2 = 1
Fattening lambs 35 5 - -
Pfegnant ewes (begin) == 45 . 35 - 2

: Pregnant ewes (3-5 months) 5 4 - 2
 Sugging ewes 8-12 6-8 - 4

Buffalo will be given by prof. Fisher

4+ According to the compilation of the literature by Schmidt—Burr (1971).




~ Holm

ussions,

ny trials have been performed to find the mineral requirements of livestock. Table

shows the data for ruminants compiled by Schmidt Burr (1971) from the literature.
-‘ﬂ“ figures for cattle have been worked out for Bos taurus in the temperate zones.
sarrock and Phillips (1964) found no differences in sodium, potassium, calcium and
magnesium balances between Hereford and Zebu steers, except the fact that Zebu steers
-- eted less potassium in their faeces and more in their urine thar; Hqgfmds. So these
2 may also apply to Bos indicus and its different cross—breeds in Th;ivland'. Since the
ative cattle and nearly all the dairy cows have a lower body weight compared to

Buropean cattle (the mineral requirements for milking cows have been calculated for

0 kg. body weight) the mineral requirements for milking cows in Thailand should

at least 20% lower than the figures shown in table 2, with the exception of sodium

sich might be expected to be higher because of perspiration in a tropical environment.

158e calcium, pfwsphor-us and sodium contents in the roughagés and the mineral re-
girements that are expected for growing cattle are shown in Fig. 1. A bull fatte-
. °¢ trial run by the Nutrition Laboratory of the Lij%tock breeding station, Huey
: =0 has proved that German Brown, Black and White crossbred bulls have a daily

matter intake of 3.8 — 4.2 kg. green corn with body weights from 160 to 210 kg. This
goup of bulls is fed only with roughage ad libitum thus representing an extensive feeding
=l similar to the conditions to be found on the farms in Chiang Mai. In Fig. 1, the

%2 from the roughages in table 1 have been converted to a 4 kg dry matter basis,
‘_"-- equals the average dry matter intake of the bulls. The different plant groups
Fig. 1 are indicated by the numbers alréady mentioned in table 1.

~




neral amounts in the different roughages based on 4 kg dry matter and the daily requa
owing buls.1
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Fig. 1 a, b, .

- Mineral amounts in the different roughages based on 4
' Tequirements for growing bulls.

kg. dry matter and the daily

Bants compared to the requirements salt licks should always be offered to cattle,
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j'Summary :
24 dlfferent roughag&e were analysed for the:r caleium, phosphorus, potassium and
; sqdlum contents. The mineral contents in the roughages were compared to mineral 3
:mquirements in growing cattle with a daily dry matter intake of 4 kg roughage. The
~ phosphorus contents of the forages were sufficient to meet requirements. The calcium :
contents from the tropical grasses except Gumeagrass, and the sodium contents from

all the roughages were below requlrements
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- Adress of of the the author :

=rg

| AnuNnYEs
(1971) Untet%uchung von tunesischen Futtermittl:;‘ '
~auf deren Gehalt an Phosphor, Caicium,
Natrium, Kalium und Maoglichkeiten
zur Deckung es Bedarfsdefizits Institute
National de la Recherche Agronomique
de Tunesie, Laboratoire Zootechie—Nutri- l

tion Animale.

Dr. med vet. Jasper Holm
Thai—German Dairy Project >
Chiangmai, P.O. Box 25/ Thailand
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World's Best Milk Replacer
For All Young Animals
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