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The Composition of a Selective Media for Trichomonas vaginalis |solation
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Background : Modified Diamond medium (MDM)
supplemented with 10% heat-inactivated horse serum,
streptomycin, penicillin G, and mycostatin is commonly
used for the isolation of Trichomonas vaginalis from
vaginal swab. But, judging from our experience, the
above usual MDM antibiotic composition was frequently
contaminated with facultative anaerobes, and isolation rate
of T. vaginalis was no more than 12% in 142 korean
woman patients whose chief complaints were foul odored,
increased vaginal discharge. This isolation rate is low in
comparison with reports of another countries including
US.A (about 15~30%) and could be attributed to the
prevalence of antibiotic resistance in Korea. So, we
exploited more selective antibiotic compositions in modi-
fied Diamond medium for pure isolation of T. vaginalis.

Methods : we used new self-devised anaerobic pack
for sample maintenance and tested several antibacterial
and antifungal agent combinations in modified Diamond
medium supplemented with 5% human erythrocyte lysate
and 5% heat-inactivated human serum in the place of
10% horse serum with the object of increased and pure
isolation of T. vaginalis. Several drugs and chemicals
were tested to fourteen wild strains isolated in a local
clinic, in the hope of finding the agents that have no
effect on 7. vaginalis growth in high drug concentrations.
Anaerobic jar was used for culture of T. vaginalis and
cell count performed in the improved Neubauer’s haemo-
cytometer.

Results : Strains of T. vaginalis grew batter in mo-
dified Diamond medium supplemented with 5% human
erythrocyte lysate and 5% heat-inactivated human serum

(mean 1.166X10°, about 5.83 fold) than 10% horse
serum (mean 2.0X10° after 48 hours culture), and
their growth rate in the former was more rapid than
the latter in early grow phase. On the basis of this
results, we examined selectivity of modified Diamond
media supplemented with several antibacterial and
antifungal combinations by a double blind test. Isola-
tion rate in the conventional modified Diamond’s me-
dium (combination A; 10% horse serum, streptomycin
1,200 pg/mL, penicillin G 1,500 unit/mL, mycostatin
375 pg/mL, pH 6.2) was 9/73 (12.3%) while in mo-
dified Diamond medium supplemented with 5% human
erythrocyte lysate and 5% heat-inactivated human se-
rum, isolation rates in various drug combinations were
as follows; Combination B (cefazolin 100 pug/mL,
streptomycin 1,200 pg/mL, clindamycin 150 ug/mL,
pH 6.5), combination C (bacitracin 14.6 unit/mL,
streptomycin 1,200 pg/mL, clindamycin 150 pg/mL
pH 6.5) and combination D (vancomycin 100 pg/mL,
streptomycin 1,200 pg/mL, clindamycin 150 pg/mL
pH 6.5) were all 11/73 (15.0%). Combination D
allowed the least bacterial growth rate.

Conclusion : We consider that a new modified
Diamond medium supplemented with 5% human ery-
throcyte lysate, 5% heat-inactivated human serum and
combination D might be provide the highest selection
for Trichomonas vaginalis pure isolation from vaginal
swabs. (Korean J Infect Dis 32:33 ~4(, 2000)
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(tryptose or trypticase 20 g, yeast extract 10 g, maltose 5 g,
ascorbic acid 200 mg, L-cysteine - HCI - H,O 1 g, KH,PO,
anhydrous 800 mg, K,HPO,.3H,O 800 mg, Distilled water
900 mL, pH 62; HQ3F T ool ughsd EBES,
A A3l thy, 56°C 304 AAElste] ol W3 wid
e 10%5A] HrFskz #iA 1 mL% penicillin G 1,500
unit, streptomycin 1,200 g, mycostatin 37.5 g B7h< 1
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Figure 1. A photograph of the anaerobic pack devised for
the transfer of T. vaginalis.



Figure 2. A photograph of V-shaped culture tube for pure
isolation of T. vaginalis.
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o3} o] Alg¥slel”. 7+ ekAl9] stock solution (8 mg/mL
or 4 mgmL) Azt oS, £ YHFEA2 mL Fhol
1 Fae A% 100 AE Y olo] vElA] Fuel 50
A 2uf A B4k 48417 st AFAs HF
AVBIEE ol§310] 50000 cellymLo] H7 AlZE Al
2 34 % 24 939 075 mLAe Bakik web
oAl $\4s} #14] e e 08 mLo] Hel, 14
Bol g kAlY k& 500 pg/mL 22 250 pg/mlo] =
o 484171 W7 Wk ol 4% QA Fug 2w g
7](Micro Centaur MSE U.K.)ol|A] 6,500 rpmo. & 5571 %
3k ke, Adol 0.7 mLg AAstZ @2 0.1 mLES FFA4
A 10 uLE F3)h olF £rlelt FEks flol T AW
ek G2 the, 400 AJof AAE e Heleh 5
Aol Ak Azl f7E FItel FH4 X As(minimal
lethal concentration, MLC)E As}3th 100X AJof 107Hof) 4]
2uf2] olskeF 128 mlElmL AE)e] AFo] LI i+
#H4& AAIAlEE(minimal inhibitory concentration, MIC)Z
gelgick. AHgE oFAle S MAlE deat RokAlz 34,
3] A A) : bacitracin sulfate (Sigma, D.W), clindamycin phos-
phate (Sigma, D.W), pefloxacin (Sigma, D.W), cefazolin (Sigma,
D.W), vancomycin HCl (A|¥A%, normal saline), sodium
azide (Sigma, D.W), sodium benzoate (Sigma, D.W), sodium
thioglycolate (Sigma, D.W), methylene blue (Sigma, D.W).
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1. Wet smear?2} Modified Diamond Medium0{|A{
FEC| HE U Y M

AHA| 329Kk 50 cc cornical tube transport methodE ARE-
slo] AedAlg $uldl MZSolA] wet smearE APl
modified Diamond’s mediumol]4] wjoksl 7z} & 142 AF
FollA duHos HAE3t 75 18 cases (12.67%)92
w, ufoko] okAJol A9 17 cases (12%)
smearol|A] A8 AZFe] 23 SAY clue cello] 7
739+ 1334F FollA] 37 cases (27.8%)F 2™, Yeast7} H
o] 79+ 83ME Sol|A] 8 cases (9.6%)tHTable 1).
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thylene bluew HAuix|] 37] 4elE Jehli= ol Agst
© ool B4 20 pgmLoln el A4S el Ak
TMIO)E 7.8 pg/mLolgieh. e} wixlel] 3] A8
= sodium thioglycolate?] MIC+ Brewer’s modified thio-
glycolate mediumel]l 7}s= 3t FUsl7] wiitell, anae-
obic jars Ag9HA 9k WA U5 Wil SR
2ol 5§ ohal} HeA He o BResck 97
T 3= sl A&3E sodium benzoate@} sodium azide
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Table 1. Detection Rate of Trichomonas vaginalis, Clue
Cell, and Yeast

No. (%) of positive
culture in modified
Diamond medium

No. (%) of
positive wet smear

T. vaginalis 18/142 (12.67) 17/142 (12)
Clue cell 37/133 (27.8) ND
Yeast 8/83 ( 9.6) ND
ND, not done



) B4 AT L BRI MICE HY] whgel
Ageh) g Aew Bk o] A AT
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Table 2. Effects of Several Antimicrobial Agents on the
Growth of T. vaginalis 14 Strains

Compound Minimal' conc. of Commonl}*l
growth inhibition used dose
Methylene blue 7.8 pg/mL 2.0 pg/mL
Sodium thioglycolate 1.0 mg/mL 1.0 mg/mL
Sodium benzoate 15.6 pg/mL 100 pg/mL
Sodium azide 12.5 pg/mL 100 pg/mL
Bacitracin sulfate 500 pg/mL 1T Variable
Cefazolin 500 pg/mL 1 Variable
Clindamycin phosphate 500 pg/mL 1 Variable
Pefloxacin 62.5 pg/mL Variable
Vancomycin 500 pg/mL 1 10 pg/mL |

“commonly used doses as antiseptics or media supplement

Table 3. Growth Results of 7. vaginalis 14 Strains after
48 Hours Culture

Modified Diamond Modified Diamond

Strains medium suppl. 5% medium suppl.
HEL" 5% HUS' 10% HOS®
G-1 2?2 * igz 2.56 % 10°
A2 X 5
G4 1.15x 10° 1.92 % 10°
G-5 8.96 X 10° 1.92 % 10°
G-6 5.76 X 10° 7.68 X 10*
G-7 5.76 X 10° 3.84x10°
G-8 7.68 X 10° 1.60 x 10°
G-9 2.56%10° 2.43x10°
G-10 2.56% 10° 147X 10°
G-11 1.34 % 10° 1.54 % 10°
G-12 4.48 % 10° 2.56 X 10°*
G-13 704%10° 1.41x10°
G-14 205 % 10° 2.62%10°
Mean* 1.1657 x 10° 2.0x10°

“Human erythrocyte lysate, Theat inactivated human serum,
heat-inactivated horse serum, Mean value of MDM suppl.
5% HEL & HUS is 5.8 fold of MDM suppl. 10% horse
serum.
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7hedl 7 ®el ARt G-7, 7 AAl A3t G102 14
A Pxzo] Aol A AR G4Z Adlslo] A7 &
Aol A4 BAS e ) 93E wE A 2
T Sl ARrEARE 7R wiRleld o el e
ﬁ% salshsickFigure 3).
4. Modified Diamond medium?| &J}= Xl0|0]|
e & EgZzLA 159 22| HYMH,
HZ =41 @ 52 ZAIE0| #0|

& T3] A FollA £ 117H 2271wk Halwgd
t} Wet smearol|A] SFA)S- Eo] 2 ) 2= =3 Ad

Ae AAsHA Fsisict. Wet smear0ﬂ/<1 HesA &2 A%
I 2371 4 =23 25l Al Mycostatino] 3%
$9 A ZIAE wet smearold] BT FHOIYH 77 A
2 FolA 1N 2E 4% TG B AL wet

4e+6
@~ Hours vs GH4
—Ml - Hours vs GH7
—— Hours vs GH10
3e+6 _I ~% - Hours vs GB4
| ¥ Hours vs GBT
!. —§— Hours vs GB10
© [ L Al
=
]
£ 2e+6 -
% |
> | |
e |
©
o 1e+6 -
=
L
o =
!
T T T T T T ]

0 10 20 30 40 50 60 70 80
Hours

Figure 3. Growth curve of T. vaginalis (Initial inoculation
counts are 5,000/mL). GB; MD medium-+5% human rbc
lysate & 5% heat-inactivated human serum, GH; MD me-
dium+10% heat-inactivated horse serum.
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Table 4. Antimicrobial Agents and Media Supplements
Combinations for T. vaginalis Isolation

Combination A" : Penicillin G 1,500 unit/mL + streptomycin
1,200 yg/mL+mycostatin 37.5 xg/mL (188
USP  unit) + modified Diamond medium
suppl. 10% heat-inactivated horse serum
Combination B : Cefazolin 100 pg/mL +streptomycin 1,200
pg/mL +clindamycin 150  xg/mL +modified
Diamond medium suppl. 5% human eryth-
rocyte lysate & 5% heat-inactivated human
serum
Combination C : Bacitracin 14.6 unit/mL + streptomycin 1,200
pg/mL+clindamycin 150  pg/mL +modified
Diamond medium suppl. 5% human eryth-
rocyte lysate & 5% heat-inactivated human
serum
Combination D : Vancomycin 10 gg/mL +streptomycin 1,200
pg/mL+clindamycin 150 pg/mL +modified
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Table 7. Trichomonas vaginalis Positive Cases (%) in Vagi-

Diamond medium suppl. 5% human eryth- nal Flows"
rocyte lysate & 5% heat-inactivated human
m Year Wet smear Culture Medium used Countr;
seru (%) (%) Y
“Commonly used antibiotic combination in modified Dia- 86 39/247 37/247 Modified USA
mond medium (15.8) (14.9) Hollander
fluid medium
Table 5 s Tsol R 73 Samol 87 41/134 53/134 Diamond Canada
able 5. T. vaginalis Isolation Rates among amples 39.5 -
in Various Combinations of Antimicrobial Agents 38 210818) 3(2 /88) Kme;hu;)n USA
and Media Supplements / uplerberg
(38.6) (36.4) medium
S Isolation Bacterial Yeast i
Combinations . 89 65/375 92/375 Modified USA
rates (%) growth (%) growth (%) (17.0) (24.5) Diamond
A 9 (12.3) 7 (9.6) 1 (1.35) medium
B 11 (15.0) 9 (12.3) 9 (15.0) 93 32/380 ND Thailand
C 11 (15.0) 13 (17.8) 5 (6.85) 9.4
D 11 (15.0) 5 (6.85) 7 (9.6) 96 76/615 93/375 Modified USA
“One strain was negative in wet smear, but culture-positive (12.4) (15.0) D1aI¥10nd
in all combinatons. Two strains which had shown positive medium
in wet smear did not grow only in combination A. 97 27/207 21/207 CPLM Turkey
(13.0) (10.2) medium
98 26/158 ND India
Table 6. Culture Results of 7. vaginails and Discrepan- (16.45)
cies by Methods in 73 Samples 99 3/177 6/177 Diamond Korea
Wet Combination  Combination No. of (2.0) (3.3) medium
mount A B, C,D samples 99" 18/142 17/142 Modified This
+ + + 3 (12.67) (12.0) Diamond study
+ _ + 2 medium
- + + 1 “In author’s result, wet smear is more sensitive than culture
— — 62 method, "ND; not done
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