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Results
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In addition, Middlebrook 7HS broth culture contained the highest
number of colonies of M. tuberculosis after 32 days of incubation.
These number of colonies were significantly higher than those in

other media at the same incubation period (table 5).
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The development of the appropriate liquid media formulas

3.1 Development of the ADC enrichment with various

concentration of albumin
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containing 5% albumin were
&1n1ng either 2.5% or 7.5%

r!’l eks) and at every inoculum

tuberculosis H37Rv in liqu

higher than that in ltq
albumin at every week

size (10—10 CFU/m The 5% albumin

concentration sho concentration for
the developed ligq ped liquid media with

5% albumin were us

3.2 Compariso > effficacy uman albumin source to

bovine alb

£ N
The _results %fre{‘t OWn

5

ble 6.2 . The human
lelbumin source but
rqﬁrlt. human albumin

albumin source w

was similer to thel -J

should not be usa? as the albumin source in the formulas of

the developeﬂ wgl ﬁadQﬁ ﬂ%ﬂj w&j “:':Tﬂ jhe 5% concentra-

tion of bovini]alhumin was used in the developed liquid medis.
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media with and without antibiotics

The results of this study were shown in table 6.3 and
summahy in table 6.4, There was a slightly difference in the growth
of M. tuberculosis strain no..l and no.7 in liquid media with and

without antibiotics in the first incubation period (2-4 weqks).
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but in +the last incubation period (5-8 weeks) there was no
difference.l The growth of other streins (no.2,3,4,5,6 and 9) were
not different. Thus, only the liquid media with antibiotics was
used in the following experiment.

-

4. Comparison the efficacy of developed liquid media to

standard 1 iquid\‘*%

This rem!-—tho,,ad aﬁﬂ'the efficacy in culturing
H‘?Rv media of developed

t (P > 0.08) from the

the standard organ
liquid media were
efficacy of stand _ of incubation (table
6.5). Therefore, ;erm and standard liquid
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specimens, the numbaf of patients the result ofs
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b) Th&l growth on L—J med ium .standerd liquid and developed
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The results showed that the most positive results were
obtained when using standard liquid media while the least positive
result was obtained when using AFB staining. The standard liquid
media were found to give twice more positive yield +than L-J media
(8 cases ¢ 4 case or 100% of L-J media). A positive culture of rapid
grower mycobacterium (¥, fortuitum) was found from pleural effusion

using both types of liquid media. The dgveloped liquid media were
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found to give s better result than L-J media results (6 vs. 4,
positive results). However; among the twenty-four specimem from
the patients with tuberculosis, fifteen ,eight and one were number
of patients that had collected pleural effusion, CSF and ascites,

respectively.

Distribution of uspected tuberculosis by
history, symptomatolo
pleural effusion, ad ' _ re ‘shown in table 7.2,7.3 and

7.4, consequently.

results of specimens from

The colonie M. tuberculosis from clinical

N\

specimens and time of ‘-‘-f ere shown in table 7.5.
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Table 4 Standardization of ¥. tuberculosis H37Rv inoculum.

Amounts of colonies/plate
Dilution of inoculum
(ml) ' plate 1 plate 2 mean
0.3 of 10™" McFarlane >300 >300
0.3 of 10 " McFarland . 1172 _ >300 >300
0.3 of 107" Mc 3, 1| 55300 - >300 >300
0.3 of 10~ °* ' 1 >300 >300
0.3 of 10" 52 52.5
0.3 of 10°° 9 6.5
0.3 of 10~ 0 0
T T N
- Amounts of colonies eapp ]ﬁni_ﬁ!} 0.\\n of 10 " dilution of McFarland
no.1 standard should' afaé!;":' ‘olonies mean
— 5
- Thus, amounts of-co 2i9sis H37Rv india
which have turb¥Ett§ to a McFarland no.! standard
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RNV ETRY



Table 5 Visible colonies of M.tuberculosis H37Rv in various formulas

of liquid culbuve-nedia or 17,20,23,26,29 and 32 days.

Inoculum size

‘Liquid media

(CFU/container)
Fluid Sula Kirchner THS P value

Incubation time 17 days
10° ++ < 0.001
10° + <0.001
10° + <0.001
10° 1 .
10” -
10 -

Incubation time 20 days
10° ++ <0.001
10" ++ <0.001
10° + <0.001
10” 15 0.001
10” g 0.049
10 3 0.268

. L7~ L7

.lncubat.ion time ﬁw y] E‘ ﬂj EJ ,lﬂqj
10° Q ' 5 + | ++ Faee 0.018
0% P! q = atte 1 A b <0.001

%Wr] aﬂ i;m uﬁlf] . a«ﬂ <0.001

10° - - + + <0.001
10* - - 41 + <06.001
10 - - - 8 0.022
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51-149 colonies

0 colonies

. Table 5 (Continue)
Inoculum size Liquid media
(CFU/conteiner)
Fluid Sula Kirchner THS P value
Incubastion time 26 days
10° 4+ 0.018
10° ++ <0.001
10* ++ <0.001
10” + <0.001
10* + <0.00t
10 10 0.012
Incubstion time 29 de
10° it 0.018
10° ++ <0.001
10* ++ <0.001
10° + <0.001
10* & = + | <o0.001
10 10
lqoubation time 32 daxf.
10° ﬂ uﬂi +t 0.018
10" q ~ ++ <0.001
. ¢ Q/
RANTUNINYIRY | o™
qO 4 1 + <0.001
10* - - + + <0.001
10 - - 8 10
50 colonies = + D > 150 colonies = +++



Table 6.1

of M. tuberculosis H37Rv at various periods incubated in

TH9 liquid media.

Effect of various-concentrationS of albumin on visible growth

63

Incubation times
(weeks)
Inoculum size
(CFU/container)

Pl

lbumin conc. (%)

Number of colonies/container .

3%

1
2
3
4
5
6
A

Number of colonﬂ/ﬁﬁﬁ ?Iﬁﬁ%fw 8 f] ﬂ dj
ARa9N IR AINENaY

. P value at 6 weeks of incubation

10 10 10
5 {7.5({2.5| 5 |7.5{2.5] 5 [7.5
olojolololo]olo
o| 55| 20| 85|100| 75{ 93| 1’| 89
22| 78| 39| 96f 1| 88| 1*| 2*| 1*
s4f 89| 51| 1*| 2*] 2°f 2| 3*| 2*
62| 93| eof 2| a*| 2*| 3a*| a*| 3*
sspﬂgs 70| 3*| a*| 3a*| a*| 4*| &*
.199 | P"= 0.188
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Table 6.2 Efficacy of human albumin , bovine slbumin in 7HS media on growth
of M. tuberculosis H37Rv ,compared to L-J media at various

incubation periods.

Incubation times Number of colonies/container
(weeks)
Inoculum size 1008 U/ : 10° 10* 10°
/ (CFU/m) | )// ‘
.media = | —df St S| H{L-J| S| H|L-J} S| H
1 04 olo|ololo]o
2 7| of ! 180" |22| sa|17{50] 1¥|2"|1*
3 5 1| 103812 1*|30| 661" f60| 2"|a"|2"
a afl & gé: 2 2*|7s| 1*|2* |1 a*|a’|a"
5 ;‘,‘“~ gzl 172 1t] 273" 2] aT|a"|a"
6 === 2 222 a*|a*]a’
p*=0.123
L-J = Lowenstein 7 jJensen
.- suw«m Fruia T4 575
H sal media + HD& (human albuntn + DC)
= “‘Q W‘Wﬁﬁﬂﬁmﬁﬂﬂ"]’ﬂ‘ﬂ YA Y
151-200 =
201-250 = 3°
>250 = 4

'P value at 6 weeks of incubation



Table 6.3 Colony count of inine strains of M. tubercuiosis in TH9

liquid media with and without antibiotics.,

Incubation times Ihmbér of colonies/container
(weeks) :
Strain no. | 1 2 ” 4 5 6 7
(CFU/m1) O
edia's condition AB|[NO | 4B AB[No|AB|NO|AB|NO{AB|NO
2 1410 0f of of o|t*| o ofs*[1*
3 M- s{2% o Pl O P2 POl E 0 PR P
s 1] f'f« i " P O PO B P N N BN
5 14 *:#4.73_"‘3' PAEAS FR PAS P P P P P E M E N
6 2 4’,13%—: tlstfat 2t 2" |2 2 |3 |2 |2 |4 |4®
7 2'|2* 35:52:31 *la*|a*|a*]a*|a*|a’|a’|a*|s"|5"
8 atla*15* 57 1a s} *1s5'1a*[a*|a*[a*|a"]a"|5" |5’
Pl +)
Number of colonies 1 -ﬁfs : ﬂ4
26 - 50 5" . B 4100
ﬂw'mﬂmwmm
AB = With antfibiotics

* - ARTRWINIMIINYAY

Strain no. = Strain number -
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Table 6.4 Incidence of growth of nine strains of M. tuberculosis in liquid

media with and without antibiotics.

Incubation time

Number of strains

(weeks)

@ -3 =2} w = w N .

AB = Wit

Wi’ohoﬁ 8

Nao grow}h

NO

NG

@
]

NO

G ]
AV
& -
i d".;
- 0
j -
il
— ;' 0
A

0w W W W W =N b

ﬁwﬂqﬂﬂmﬁwﬂwni
awwmmmwﬂwmaa



67

Table 6.5 Efficacy of developed liquid medisa and standard liquid media

in supporting the growth of M. tuberculosis H37Rv various

incubastion pepiods.

Incubation times Number of colonies/container
(weeks)
Inoculuf size : 10° 10* 10"
/cw/co 2 iner)
D S D S D
0 0 0 0 0
571110| 98|156{126
741162]1201204|178
88{196|160| N |235
9512281184} N N
9 100}250{210} N | N
- — 1\1
ID P=0.703{P=0. Oﬂl P=0.191|P=0,210

] ‘LL?.L’A‘KI%J TRNENg

Standard media

.:am ARTE DT RADITA ]

P va ue at 6 weeks of incubstion

¥ O v ==
[}
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Table 7.1 The laboratosy results of isolation of M. tuberculosis from clinical

specimens

Type of specimens |[Total peﬁients AFB L-J+ Std.Liq.’ Del.Liq.* Patho*

Pleural effusion 6 4 1
Ascites 0 1] 1
CSF 2 1 ]
Total 8 5 2

AFB’ = Smear Aj

L-d* s Cultuie : t .owens 1-Jensen media

std.liq.’ = Culture e sL6fidard |1iquid medis

Del.lig.’ = Culture .'::- ; -;‘ loped liquid medisa

Patho. ' = b ‘

The pos

Total patients with
From patients with iBaur:

Fron patients with lu'b r puncture 8 patients

Ecax e ﬂuﬂﬂ N El Rl eir
q W’mﬂﬂim SJW]'JV]EHEI d



Table 7.2 Distribution of patients with pleural effusion by history,

symptomatology and investigated results.

69

Distribution Patients wif.h TB Patients with non-TB| Total
| n =18 (%) n = 33 (%)
History
Sex - male (50.0) 17 (51.5)
- female (50.0) 16 (48.5)
Contact TB (16.7) “ 5 (15.2)
Ever with TB (5.6) 1 (3.0)
AIDS - (0.,0) 1 ¢(3.0)
DM 1 (5.6) 1 (3.0)
Symptomatology
Fever (50.0) 22 (66.7)
Weight loss 16.7) 13 (39.4)
Nausea/Vomiting |~ 2 €133 1._" 5.6) 3 (9.1)
Lose appetite Ej (11.1) 6 (28.2)
Qough l‘..anA (80.0) Y “ 6 (33.3) 18 (54.4)
Dyspnea ﬂ u - 4’J ﬂﬁ(ﬂj w EJ ’]ﬂﬁs) 14 (42.4)
Chest pain U 10 (66.7) 5 (27.8) 15 (45,5)
RN TN ING S
Biopsy —qm 1%.1’] ﬂ’-(].@ 1 ¢ 3.0)
-granuloma 5 (33.3) 1 ( 5.6) 6 (18.2)
~inflamatory 3 (20.0) 4 (22,.2) 7 (21.2)
-chronic 2 (13.3) 4 (22.2) 6 (18.2)
-acute 1 ¢ 6.7) 7 0 ( 0.0) 1 ( 3,0)




Table 7.2 (Continue)
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Patients with TB

' number of padtients with pleursl effusion culture positive

Investigated results

TC (cells/mm")
WBC (cells/mm’)
Lym. (%)

Prot. (g/d1)

Sugar (mg/dl)

T8 (n)
2,184 (8)
2,550.4(5)
82.6(13)
7.0 (13)
111.4 (12)

non - TB (n)

14,343.7 (9)

11.562.1 (6)
90.0 (3)
4.4 (9)
47.1 (11)

Distribution Patients with non-TB| Totel
| = 15 (%) =18 (%) = 33 (%)
Investigated results(Cont.,)
Cytology - Class I 6 (33.3) 9 (27.3)
- Class 11 1 ¢ 5.6) 3¢(9.1
- Class 111 ( 5.6) 1t ¢ 3.0)
- Class IV e 2 ( 6.1)
- Class V 16.7) 3 (9.1
{Volume for culture - > 10 16.7) 8 (24.2)
(cc) -5-100 . (38.9) 13 (39.4)
L 7 (38.9) 12 (36.4)
Colour -straw 9 (50.0) 21 (63.6)
-serosanguineous 7 (38.9) 11 (33.3)
Reeived entibiotics 11 ¢(33.3)
Received anti-TB drugs 15 (45.5)
Responded anti-TB drugs H
- total o 14 (93.3) 0 ¢ 0.0 14 (42.4)
- but culture A q WE Wﬁ w 8 aﬂ.‘(i 8 (24.2)
L



Table 7.3 Distribution of patients with ascites by history,

symptomatology and investigated results.

Distribution Patlents with ascites (n = 28)

N

History
Se - male 12 (42.9)
-~female/ 16 (57.1)
Ever with TB 1 ( 3.6)
DM 1 ¢ 3.6)
Symptomatology
Fever 13 (46.4)
Weight loss 9 (32.1)
Nausea/Vomiting 6 (21.4)
Lose appetite 6 (21.4)
Flatulent . 5 (17.9)
Diarrhoes /. 5 (17.9)
Abdominal paag 7 (25.0)

Investigated resu

mmﬂw’mw WEJ\’]ﬂﬁ

Biopsy inadequete ' .6)
QW’M“&*F]?EHN ’]'Jﬂmﬁ%l“
—tuherculous plueritis(AFB ) 1 ¢(3.6)
Cytology —class I 4 (12.1)
-class II ‘ - 6 (21.4)

-class 111 1 ( 3.6)




Table 7.3 (Continue)
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Distribution

Patients with ascites (n =

28)

Colour - straw
- serosanguin

- turbid

= cles
Recieved antik

Received anti-

TC (cells/mm™)
WBC (cells/mm™)
Lym. (%)

Prot. (g/dl)
Sugar (mg/dl)

.
AULINENTNYINS
MIAATUUMINYAE

14 (50.0)
5 (17.9)
7 (25.0)
1« 3.6)‘
18 ¢ 6.4)
2 ( 7.1)

U




Table 7.4 Distribution of paﬁiants with suspected tuberculous meningitis

by history, symptometology and investigated results
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Patient with tuberculosis |(Patient with non-tuber- Total
Distribution or possible tuberculosis |culosis n=33
n= 1 ( n=23 (%) (%)
)
History
Sex -male - 12 (52,2) 19 (82.6)
- —female 11 (47.8) 14 (42.4)
Contact,TB 2 (8.7 3 (9.1)
Ever with TB 0 ¢ 0.0) 1 ¢ 3.0)
AIDS 2¢8.7 4 (12.1)
DM 1 ¢ 4.3) 1 (3.0
Symptomatology
Fever 17 (73.9) 21 (63.6)
Weight loss 2 ¢ 8,7 4 (12,1)
Neusea/Vomiting :’j 8 (34.9) 12 (36.4)
Lose appetite Ij ' : ﬂ] 6 (26.1) 8 (24,2)
Headache 4 (44.3) 0 (43.5) 14 (42.4)
bnconciousnesaﬂ u EJ ,g j W E r] ﬂ (34.8) 10 ¢30.3)
Drowsiness nﬂﬂ 3 (56.5) 16 (48.5)
Stiffne zflj ﬁ( 8 (24.2)
Yea W'ﬁmﬂi ety | oo
(cc) - 1-2. 1,0 5 (21.7) 6 (18.2)
-<1 5,2 18 (78.3) 23 (69.7)
Colour-Clear,colourless 9 (100.0) 22 (95.7) 31.(93.9)
-Serosanguineous 0 <(0.0) 1. (4.3) 1 (3.0)
Recieved entibiotics 6 (66,7) 14 (60.9) 20 (60.6)
Recieved anti-TB drugs 9 (100.0) 5 (21.7) 14(142.4)




Table 7.4 (Continue)
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Patiént with tuberculosis |Patient with non-tuber- Total

Distribution or possible tuberculosis |culosis n=33
n= 10" (%) n=23 (%) (%)

Responded anti-TB drugs
-total 0 ¢0.0) 6 (18.2)
-but culture negative 0 (0.0 6 (18.2)
Possible TB. 0 €(0.0) 2 (6.1)
Tuberculous meningitis 0 (0.0) 7 (21.2)
Pulmonery tuberculosis 0 ¢(0.0) 1 ¢ 3.0)

Remark 8 patients with tuberc:
..-l"_,-r" .l-'f"‘-'"‘ -" 3-;_
end 1 pstient ult apid grower

number of ﬁ;, 5 ; ve |

with skin bi%y fou FB ) ]ﬂ

dpr LT

AR ANTHAR NN Y

Proﬂ}(lg/dl) 110.1 ¢9) 128.8 (20)
Sugar (mg/dl) 46 (8) 53.4 (21)

\Liens 'ith possible tuberculosis



Table 7.5 The colonies coﬁnt of M. tubercul{osis from clinical specimens

and time of visible for this organism colonies

No. of colonies (CFU/ml) Time of visible (days)
Case no. Specimen :
Std Del L-dJ
1 P 28 30 30
2 P 28 28 30
3 | c 28 28 30
4 P 35 = =
5 P | 28 28 30
6 c 21 = =
7 P 28 = =
8 P 35 a5 =
No.,no. = Number' l—,*'—i"‘ ‘ d liquid medium
P = Pleural iﬁ'u Developed liquid medium
c = Cerebrosp nel fluid L-J = Lowenstein-Jensen medium
CFU/ml =

WNH”’CIW EWI"?WEJ'TTTT‘ e
awwmnim UAIINA Y
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