189U U

= = IS g ~ ' v
ﬂ]iﬂﬂ‘]el1!1J5£l‘lJ!TlEl‘lJﬂ1ﬁlW1$!lﬂﬂ!‘ﬂﬂg!iﬁﬂ/‘lﬁ] Nﬁnﬂ‘lf@\‘iﬂﬂﬂﬂ!wﬁﬂ

Y dw &’ a
M3YDINIAYITD 3 TUA

Jd o a = * I I
HUNINY  _INABITUYAT s1au q3na

Q

Abstract

Junpen Suwimonteerabutr® Prachin Virakul*

A COMPARATIVE STUDY ON THE ISOLATION OF UREAPLASMA
DIVERSUM FROM THE VULVAE OF THE CATTLE, USING THREE

DIFFERENT CULTURE MEDIA

The objective of the present study was to investigate the optimum culture media for Ureaplasma diversum.
The study used 3 culture media, TR broth and differential A 7 agar (1), Boston broth and differential A7 agar (2)
and differential A7 agar (3). The samples were collected from the vulvae of 15 cows that had a reddish, mucosal,
vulva lesion and 15 cows without thelesion. A liquid culture media was prepared using the serial, tenfold, dilution
method to avoid contamination from other microflora. The type of U. diversum was determined using A7 agar
mixed with manganese sulfate. Positiveresults were obser ved asbrown colonieswith a variety of shapes, such both
round and smooth. The study revealed that U. diversum could be cultured in media 1, 2 and 3 from 33.3%, 53.3%
and 26.7%, respectively, from cattlewith lesions of the disease. U. diversum could also be cultured in media 1, 2 and
3 from 13.3% of cattle without lesions of the disease. Using media 2, the proportion of U. diversum cultured was
higher in cattlewith the lesion, compared with cattle without the lesion (p<0.05). In conclusion, Boston broth with
differential A7 agar (media 2) was recommended as the prefered medium for culturing U. diversum.
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uaznilaiilaifisealsn $119u 15 @7 emsBauerHaMadlids serial tenfold dilutions ierflumsaamsiuidlouves

A 4 v A a . k4 a K v a Ao o Ao
150U HazAMEBNYHAYES U. diversum @38 A7 agar W aamil Farla gwamsifalalail mmamiidnyazvay
sUs1e wu sUeiulian nan swisey anmamsaselusilauuniiseslsa wuwegSanal iihnvesnasalu
emsisuerHai 1, 2 uay 3 1M 33.3% 53.3% uaz 26.7% mudey umilailidiseslsn nuwegiSanar
v3namhntesnaealuemsibeaiestiah 1, 2 uaz 3 g fu Ao 18.3% Tumsldermsimauvestiai 2 wulahil

&, Y 1 d' A | A v o W
soal3n 13J159!!Elﬂ!°lﬂ’)ulﬂ$~l1ﬂﬂ31iﬂ‘ﬂul3~lﬂliﬂﬂiiﬂ®ﬂ1%~l%ﬂ 1Y

(p<0.05) MsAn¥IATIH JUIIMsATIIN T

gisgwal ManvesnasavewilnnIsldomsidesiaiiiszneudie Boston broth 1az differential A7 agar

o_o_u

1 1A% .

0

= ] dy A o ]
gLrIgna W1 MIUYNLYe ITUY UNWUT wila

VNN

K

1HogiTeWa1 11 130 T-mycoplasma (Thornber,1982)
@ 1 A I =}
900¢1u Family Mycoplasmataceae 1A Tatiivunad@nun i
Y ] o = @ 4
Curugudnans Uszanm 0.2-1.0 Tuaseu lilimiuwad

d A
(Kuhn and Hopkins, 1982) w130 lalaslagyi5e’la
9 v
(Shepard and Lunceford ,1967) woluuwliasanan ¥
diss V% 1@ernnulula Ao Ureaplasma diversum (Howard
9

and Gourlay, 1982) mﬁaméﬂb'@ Ureaplasma diversum
o a ~ = 1 I
mliinalsagiSewar Tud  eimsveslsa uusldidu 2
HUY AP LULREUNEY WUNURIANEULINIIE) 1)Tez
dy a 1 = a d‘ = dy 12
Aouvsnuthnyenasn 01MIDNFUANNY AD LUVITOII
4 . 4 . ~? 4
Favz linunuedlua ey hnvesnaoavzun Trvasau

dy = ] 9}3 @ e’/’ 9
Ina iyegEewar dwpldnslueterziwaveana Tamweg

K

sazmade Tulamadlsieaun nudegSewar 11 lu
v 9 v Y
o o [
Wu¥o Auazuu¥euFIUY (Ungureanu et al.,1986) lag
[ [ aa 1 3 o [
vwolnlin aseimananadia uaduwmeiilsald  Tame

W'l (Molira et al, 1992) " luTamamisdsganun

Wmc‘f?yagﬁﬂwm i lulafiiernsdingesnasasn v
(granular vulvitis) WoyuAndn U et s u ms
n ulide uita nazgnaeusnaasa’ld (Doig et al ., 1981;
Molira et al., 1992) aﬂymumaqmﬂ%mﬂaaﬂam U Ao
Tidemnidoan 1o mmmwummﬂawmﬂam LATRE
1-2 Jaawas (Miller et al., 1994) L‘?lfﬂ Ureaplasma
urealyticum won'ldndausnlunulag Shepard (1954) Iag
¥ 13 dsaierin Shepard’s U-9 broth, A-3 solid ¥7®
A5 solid usiownsmai g wiumsuenideluTn
M1EA V¥ ‘AU (Carter, 1984) @oNN Taylor-Robinson
nazAme (1968) WUOWSIAGIERTIMING WRUMTIEN
@oilula Ao Taylor-Robinson medium UANNITNUDINIS
{Aoaaelal Ao Boston broth 191un1simziae Ureaplasma
urealyticum Tuau (Leland et al., 1982) ﬂﬁﬁﬂ‘HmNuN
Tagilse qmwmﬂiﬂumﬂumwmamwamwuu unU
nmwnwagmﬂwm 1hendaedeii 1danTesnasavea
wiln



1T 77 @wAng IR 34 atun 4, 31 50N 2547

U A
P @!mzaﬁmﬁ
MIPUAIVENS
o <3 ] [ ] d'd 1 <
MMsnualIegenuuIaniseslsa 1wy wuila
aul wiouamIonuguUeIUTHUNTOINADA (vulva lip)
Nu 15 61 vazunlanluisesTausnanseinaea
o @ ] [ U I v o 1
1 15 a1 unlaasnarutuusIannsu lauuuma
% @ @ ~ < o ] o a
nildlusaniarays udedelagmany ze1ausnm
1 ) I ] 3’ [ dy 3 Y Y
ngenaendiuuendls uazigriuyeryaliumna

o I~ @ 1 o 1
feonszayrha MmsAudiese 3 awnue Taelelsd

Wi den 15 awfsumsaide thefidmmiathnged
AaoAud1A196191 "a9lu Transport media - PPLO broth
uglnhudah asnneal fiidnismnin Am asq
amz “aumnem a3 g melu 24 $2Tue ilerhns
wauﬂmsﬁagﬁawm 1

MsiaB Y0

¥iaft 1 Wuownsidsudesianal TR broth
A1 MUY Taylor-Robinson tazAuy (1968) Usznou
f PPLO broth w/o cv (Difco, Detr01t USA) 2.1 N3N
0.4% Phenol-red solution 1 ua. mﬂau 70 wa. Usu pH
S 5.7-5.8 1o (autoclave) 7t 121°% 11 15
TRLE mﬂfuiju“lﬁ'ﬁqmﬁgﬁ 56°% UAUAN horse serum
(inactivated) 20 4. 25% fresh yeast extract 10 4a. 10%
urea 1 4a. penicillin G (200,000 EJ“L!Gl/iJa) 0.5 ya. 2 5%
thallium acetate solution 0.5 N@. AINAINE L‘HEJ“IH
Seeninsiaeatoriiauselneld differential A7 agar (9)
wazBuannsiian 3)

wilaft 2 ifuomsidsudoviianial Boston broth
MY _M3Y89 Kundsin UazANy (1978) Falsznende
PPLO broth w/o cv (Difco, Detroit USA) 2.1 N5N 0.4%
Phenol-red solution 1 4. 11ndu 70 wa. 151 pH nJu
5.7-5.8 1 iahdeR 121° W 15 wift i
guliiiguvgl 56°% uduAN HTM supplement (Oxoid
LTD., Hampshire, England) 2 4@. horse serum (inactivated)
20 WD. 25% fresh yeast extract 10 Q. 10% urea 1 WQ.
penicillin G (200,000 giia/ua) 0.75 UA.AWRIBINZ
mfacmmamﬂmamwwuﬂumﬂﬂah differential agar (A7)
(ﬂﬁﬂazmammww 3)

wilaf 3 fuennsdoudoviauis differential A7
agar 91N A5UBI Shepard Uag Lunceford (1976)

Usznoudiy trypticase soy broth (BBL Microbiology
Systems, Cockeysvile, MD) 2.4 N33 Oxoid agar No.2 1.05
S (oxoid, LTD., Hampshire, England) (mmvﬁ’u%’u qﬂﬁ}m
1%), 15azaeuuamil samla (MnSO_H 0) 0.0155 nsu
(mmmmm Ae 0.015%) U3y pH nJu 5.7-5.8 111l
HQGJHL“HEJVI 121° WU 15 'L!TVI mﬂuuqualwnqmwgu
56°% UdUAN HTM supplement (Oxoid LTD.,Hampshire,
England) 2 W@. horse serum (inactivated) 0.5 Wd. 25%
fresh yeast extract 1 ¥@. 10% urea 1 UA. penicillin G
(200,000 giig/Na.) 0.5 ua.

MIASUNHTIDLNINOUMTUNTD
o w [l y { < [
1dree1e ilutennanusd 3,000 9UADUIN
~ [ Qy A d' k)
w10 Wi m "l fald mdeazneunuvivanedale
Transport media - PPLO broth 5 1 wa.

MIINZUNTO
11@7081991n uimae Usum 0.2 wa. um
F
serial tenfold dilutions 910 10794 10° :UIUNIHUA 6
viaen 1aeiA3oy TR broth 13vasa 1.8 wa. luwasa (31
A us/, o VoA a o I o
1 1) tnnhluviguugd 37° Juna 3 Tu ase
v
quanniu msmlswaniiregisewal 11 (+ve) 93
A ~ 2 & A A A Y A
1asu " ve9011151889F9 0 " 1MaerTe Sy uag
(BN} I q’z‘ o
uagany wazemisaesl Liguiluazneu simiuih
MaoANNeIN 3 afi)dsu " voanasainesn 3 a
[ F v
WA loop a9UU differential agar (AT) n
1Mt damla 0.015% Uniguyigl 37°% lu Gas
Pack Anaerobic Jar (Mitsubishi Gas Chemical Co., Inc.,
< A o ada &
Japan) Hlunan 72 sy, iieganvazIaTaliiNaI e
F '
Wogisewan 1hnoldndesganssmizia me3le fima
1 @ < Aa ~ g ~ ] Il
Yoy 40 1 uazAaudeniunil In lafiFegiSowar ey
11 1aTafin 14 1Udeua1e Modify Dienes stain #5939 9UN
gﬂﬁ'mw%“laj stain (Velleca et al., 1980 cited by Koleman
o s ' 4
et al, 1992) “UNANANINNADIYANIIAMIL 1 119 1iedU
9 ' A
funanisnaasadnnialunsaniudedeTawar 1n
~ a A Y I d’l ~ ] @ an g’ o
TnTatlvzda " duiludegiSowar uvzdnad “hanam
(dark golden-brown) (Ruhnke, 1994) “wsuwilah 3 1%
1] Y
loop dnaselylu Transport media-PPLO broth ooy
Y 4
a < [
9111510090 FUALTI A0 differential A7 agar 8819182



118

MIIRsIzHveyame aa
a Y aay as .
UATICHVDYANN 0AAIYIT chi-square test Tag
1971/5un50 SAS version 6.12 oyainiiaA p<0.05 Ho

IANuIANANAUEE NN YN DA

s 1 TﬂTaummwaﬂmwm JATBUUY Differential agar
(A7) ‘VIN 4 0.015% MnSO4 (100X)

wauazInsal
wamnwﬂﬁ;agﬁﬂwm ilumila 91wou 30
#10619 5386114151,‘63,8&!,‘?;6‘];'@17; 1, 2 uaz 3
L%’E)]lfv%l, 23.3% (7/30) 33.3% (10/30) o 20% (6/30)
AR Tﬂﬂmﬂﬂﬁﬁieﬂisﬂu?nm1J1ﬂcﬁmﬂa6ﬂ NUIU

TWTDLIN

15 G]’JE]EJ”N W‘U’J’] 1M1iﬂuﬂﬂl‘]§@m§8wa1 N]llﬂﬂ']ﬂ
@]’]!Lﬁu\jﬂ’]ﬂmﬂ\jﬂaﬂﬂ fﬂ?ﬂmﬂﬁ!,aﬂu"lfﬂ"]fuﬂ‘w 1, 2 uag
3 1M 33.3% (5/15) 53.3% (8/15) Uaz 26.7% (4/15)

o w ' ' Ay 1A L a4 '
[2REVIGRIZNE] ’Jumﬂﬂﬂhlmﬁ’ﬂﬂiiﬂ W]JL‘HE)QL?EJWE]’I Ul

v v .

Uilﬁmﬂm"]{’ﬂdﬂa@ﬂ ﬂ']ﬂ@']w']ilaﬂ\u%@%uﬂﬁ 1, 2 llaw 3
Wnﬂi] 13.3% (2/15) L‘Vl”lﬂu‘VN 3 Gﬁuﬂ (@Y]TN‘V‘ 1) l‘]ﬁ’)ﬂ
Liﬂwa’] 1”% Vlﬂmﬂﬂmilﬂaﬂmlﬂm ‘llszmﬂﬁLatlQL‘]fﬂ

TR broth 1Az Boston broth 910 1MasdHie “unlaswiiy

Thai J. Vet. Med. Vol. 34 No. 4, 31 December 2004

K Y v
“uaniorny  WuInFegiSenal W19z IUNa0ANe
o 1 [ ] I @
aney nasntuiumar 24-36 wu. QuaRnNIUIUATY
Y
3 9 MMstudunansnsiv 1agniei¥eas Differential
N 2 A R
AT agar Wulnlatvouregsewal 1IYUNAININY
I ~ 1<} @ Y ]
Wuwnar 72 wu. Tvwna@aun davazaaielian
. 1 Aa Y I g‘ A g
(fried-egg colony) uauuAIvitudu haanes Wedou
o & A s o
#10 Modify Dienes stain ng4nilu“1hanadvie naw
, - 4 E N
(circular) 91ULT8U (smooth) (gﬂ‘VI 1) 91 ILQYUBDYUAN
L Y Aa 1 Ay 1A
2 wsonendelaninlaniiseslsa anilaililisos
D ome o 4 EI AR
Tinodniile A1y (p<0.05) Tuvmziomsdeusoytiain
1 waz 3 linuanuuanae (p>0.05) @A15190 1).
A
mamzuonyegSonar 1 luszuy “uiuivean
£
Tail 1814 _asemsamuunnue Taylor-Robinson Lazame
(1968) UANANIIN ATDIITVDI Shepard (1967) ATIN
2 £ . A g ] dy A A a
1ms1d Thallium acetate tosumsauFouuanisosia
d’l Y as aaa 4'
unsNavLaz¥eIl uazlyd 15URFINsINUTFAY e
I ] g = a
WumsainseuuaiGeytauniuuin lu_asues Boston
I Y A
broth 113mM351 " 15 Thallium acetate ¥4 15HNWadUd
A K
mInsyveuFegsonal ilumsueniFonindiodiani
1 "1ieq 0.0125% (Shipley et al., 1968) #0391 U Shepard
1a% Lunceford (1967) 115151 " Thallium acetate a4
dy 4” = T ad
T luemnsi@eaudgGonar 11 3% direct test Tumsna ov
2
urease activity YoaFogFona 41 I Usznouved urea
solution 1% Az 13uNImil aaelsd (MnCI2) 0.8%
9 =} dy = ] Y = 1
donTnTativoudogsona 1wzdoaliliorguinnil 48 vu.
A a A [} A A " a aaa
W3e  MIna eueIvIzAa lunsnnTe lumalfnsen
' Y
“Uifloa9NMINA urease activity Y99 1ATatiiy (Shepard
and Lunceford, 1976)
9 E4 4
Tuitasrv¥etindsNduaeunsIASaNA1061
. . 4 b4 s
AoumMsnig lasiweunall fuenldliiuinnwss s

d' nﬂy S ) o ) 1 1 d'd =
MINN 1 WANTUINTDYLTINAN mmnm;muqﬂm‘vmﬂaammTﬂ‘wmmz‘lumaﬂiiﬂ

¥HAVDIAIENS NuINAI0ENS ¥iinvesesiasale

¥iian 1 ¥iiad 2 ¥iiah 3
fso8lsn 15 5 (33.3%)" 8 (53.3%)" 4 (26.7%)"
liifisesTsn 15 2 (13.3%)" 2 (13.3%)" 2 (13.3%)"
39 30 7 (23.3%) 10 (33.3%) 6 (20%)

v v
“gnysnuananiumelutoudufeIny tanuuanaenuedelite fy (p<0.05)



1T 77 @wAng IR 34 atun 4, 31 50N 2547

A aldy ~ 13 A Yy 9
meanaznen  Tiyegsewal yudumsiiuanududu
v
vosaurelumsasivdtdede lumsl ' TR broth uae
o ag :/I 4 I
Boston broth 133 serial tenfold dilutions 4 tWeilums
v 1 v 9
aanuIuuuafGendeluiniy Te a5 msueniyedl
yas o A a 2 L A A
1935 “wnamsasunas " vesersaeuiein” mang
A Y I = A A dy = [l
w30 “wiu uaaniosuy  esnmFegiTenal 1
d A A I ~ t A = J
wsnlaTasla “gienlavwiumen Twile Faligniiiuais
o q ¥ a4 A .
mlw phenol-red Tu wmm'ﬂmﬂaﬂu (Taylor-Robinson
a I 1Y a
et al., 1969) 3% serial tenfold dilutions 1WJuM3IINUTNIY
L a ' A da d 4 aa
vouragisenal 11lu"e 49379 veeanieiiazl U
wiosuyuazaodliyu jun ashiuuaiisestiadumn
Uzuegdromliinamsulswanananala awsienuves
9
Taylor-Robinson 1azAm (1969) TR broth 1Aoi¥oy
a ' a4 4 o ' '
GFowar ¥wn Iuvasi¥edelanar 11U wnse
o ]
laTas'la ‘56l (Taylor-Robinson el al., 1968) 081413
< L v A o .
nawlumsuen¥oads TR broth WuNiFesslanal
@ aa l dy dy d" Y
faneseatinilzluegluomsifeuiodi 1
A 9 9 v
pamsueniFogiienar 1 luemisineudoriai
T ] Y A’I ldg, .
1 waz 2 e liswanuindunauind e luvuuu differ-
ential A7 agar INS1ZMIAA~ DIVUNANNHAVINNGN (false
L. y A A 2 A A Ao
positive) 18 1tip991nTu "9 sasavervazlimatoyda il
d A A A A A A 4
oulaiyie wionuaiGeuytian wisolalala 7y
9
Seoruilou (Taylor-Robinson et al., 1969)
Fa Y v K
o =1 a <
MIMLFDHAI0115100¥¥IAUTY differential
AT agar ¥W 1 15uNamil - dawla iedudunamsnaaes
< [ 1% dy I A gj o
nnmauglsndnyazveure Wulalall “1hamaa (dark
golden-brown) FUNAINMIANALADUYDILIAMT VU
AmihveslnTall wazligisrananenuy asemusenuves
Furness (1973) wu adelian (fried-egg colony) YDV
o 1 a I = g/ o 4
Hyn (irregularly circular) uanudmTuiu " thaaem e
Yy oy . . s . Qe & o~ s A
g9UMIY Modify Dienes stain ngeauilu " aanes wie
NANIIVITOU
A a ' o A o
nowanmstenyeysewar i luededz uiugves
9 v v
uiTaiy unsaueniFogisonar 1 lilisesTsausm
11n¥09na0nA FINTINVTIBNUVD NI LazANL (1997)
9 1
wudwmenidegisewar 1114 26.7% 1nuiTad linuaiy
a a ] S = :1/ dy 1 9 d’l
Andna ad1915na lumsdnpasaiinuinms ldemsi@es
dy a dl dy 9 d'd U d'
worilah 2 unsaueni¥e lannlanlseslsa anilai
lifisesTsandnalitio vy (p<0.05)

119

b4 k2
Tao jUmslFemsiaeaisowiia Boston broth 11az A7 agar
Y v v
wisaneniregFewal nnlaniiseslindn A 0IM1s
E4 4 9
ousegiTonar 11n2319Mewiamial (Boston broth)
<3 Y { a A
HAZUUS (AT agar) DIIRBUFOFUANAY WITONY
Y 9 Y
NuIuveuregEenal wazaamstuiouveueyia
A gy
ou'ld

fadnssulszma
YOUDLAND IAU. WAT. Fowsn landa msy
Az uag weLy. Was. WAy 535030y i Idngandae
Sumsiuoama sauazudlvumanuiily wysel

19N 1591904

v duanTyoa wdoiud usegndlyms oa 51 235
WY1 IHNMA 21 W1 9 2550 Wilﬁﬂuj Waul nu
Funil wsiasuu v uazmylus axlula. 1997
(2540). ﬂTilWWLLEJﬂL%’E] Mycoplasma (18 Ureaplasma
mmzuuduﬁuﬁiﬂuu“luﬂizmﬁ”lm. M5 13 90-
UWneen @3 uv. 7(2): 10-22.

Carter, G.R. 1984. Mycoplasma of animals. In:
Diagnostic procedures in veterinary bacteriology
and mycology. 4" ed. Virginia-Maryland Regional
College of Veterinary Medicine Press. 285-287.

Doig, PA. 1981. Bovine genital mycoplasmosis (A
Review). Can. Vet. J. 22(11): 339-342.

Furness, G. 1973. T-Mycoplasma: Some factors affecting
their growth; colonial morphology, and assay on agar.
J. Infect. Dis. 128(6): 703-709.

Howard, C.J. and Gourlay, R.N. 1982. Proposal for a
second species within the genus Ureaplasma,
Ureaplasma diversumsp.nov. In. J. Syst. Bact. 32(4):
446-452.

Koneman E.W., Allen S.D., Jr. Dowell. V.R., JandaW.M.,
Sommers, H.M., Jr. Winn W.C. 1992. Mycoplasmas
and Ureaplasmas. In: Color Atlas and Textbook of
Diagnostic microbiology. 4"ed. Philadelphia:
Lippincott. 684-702.

Kuhn, J. M. and Hopkins, M. S. 1982. A clinical review
of bovine ureaplasmosis. lowa State Veterinarian.
45(1): 20-24.



120

Kundsin, R.B., Parreno, A. and Poulin S. 1978.
Significance of appropriate techniques and mediafor
isolation and identification of Ureaplasma urealyticum
from clinical specimens. J. Clin. Microbiol. 8:
445-453.

Leland, D.S., Lapworth, M.A., Jones, R.B., and French
M.L.V. 1982. Comparative evaluation of media for
isolation of Ureaplasma urealyticum and genital
mycoplasma species. J. Clin. Microbiol. 16(4):
709-714.

Miller, R., Chelllmonska-SoytaA., Bronwyn S., Foster R.
and Rosendal, S. 1994. Ureaplasma diversum as a
cause of reproductive diseasein cattle. Vet. Cli. North
America: Food Anim. Pract. 10(3): 479-490.

Molira, G.L., Saunders, J.R. and Barth, D.A. 1992.
Reproductive performance of beef heifers effect of
vulvo-vaginitis. Can. Vet. J. 33:46-49.

Ruhnke, H.L. 1994. Mycoplasmas associated with bovine
genitd tract infections. In: MycoplasmosisinAnimals:
Laboratory Diagnosis. 1% ed. Whitford, H.W.,
Rosenbusch, R.F. and Lauerman, L.H. (eds.) lowa
lowa state university press. 56-62.

SAS Ingtitute Inc., 1989. SAS User’s guide. Statistic
version6.12. Cary, NC.

Shepard, M.C. 1954. The recovery of pleuropneu-
monia-like organismsfrom Negro men with and with-
out nongonococcal urethritis. Am. J. Syph. Gonor.
ven. Dis. 38, 113.

Thai J. Vet. Med. Vol. 34 No. 4, 31 December 2004

Shepard, M.C. and Lunceford, C.D. 1967. Occurrence of
ureasein T-strains of Mycoplasma. J. Bact. 93: 1513.

Shepard, M.C. and Lunceford, C.D. 1976. Differential agar
medium (A7) for identification of Ureaplasma
urealyticum (HumanT mycoplasma) in primary
culture of clinical material. J. Clin. Microbiol. 3:
613-625.

Shipley, A., Bowman, S.J., and O' Connor, J.J. 1968.
T-strain mycoplasmain non-specific urethritis. Med.
J. Aust. 1:794-796.

Taylor-Robinson, D., Williams, M.H. and Haig, D.A. 1968.
The Isolation and Comparative Biological and
Physical Characteristics of T-mycoplasma of Cattle.
J. Gen. Microbiol. 54:33-46.

Taylor-Robinson, D., Addey, Jean, P. and Goodwin, C.S.
1969. Comparison of Techniques for the Isolation
of T-strain Mycoplasma. Nature. 222:274-275.

Thornber, P.M. 1982. Ureaplasma association with
bovine infertility in South-West Scotland. Vet. Rec.
3(1-26):18-25.

Ungureanu, C.,Grigore, C., lonita-lonescu, F. and
Constantinascu, L. 1986. Frequency of mycoplasma
in the semen of reproduction bulls. Archiv fur
Experimentelle Veterinarmedizin. 40(1):82-87.



