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Evaluation Heat & Irradiation Methods for Preparation of Purified Protein
Derivative (PPD) in Animal Tuberculosis
*G. Shahhosseinit, N. Mosavari 2, A. Mohammadi ?, K. Tadayon?, M.Y ousefi’

Agricultural Nuclear Agriculture Research School — Nuclear Science and Technology Research Institute?,
Vaccine & Serum Production Razi Institute?
gshahhosseini@nrcam.org

Abstract: This research project was conducted to evaluate different methods currently
used for production of PPD Tuberculin. In this project it was tried to choose the most
suitable liquid medium, determine the safest method for killing Mycobacteria and find out
the best methods for the precipitation of Tuberculoproteins as well as the measurement of
proteins. Also, we used of two way for for killing this organism (100 degree celsious
steam water during three hours and gamma irradiation). It was concluded that Dorse-
Henley was the best synthetic liquid medium. The result showed that steam water in the
safest method for killing Mycobacteria and 8 Kilo gray Gamma radiation can kill all of the
Mycobacteria but 7 Kilo Gray Gamma radiation can reduce of numerous Mycobacteria.
The results also showed that the average Tuberculo-protein product by Ammonium
Sulphate was higher than those products by TCA method and precipitation by Ammonium
Sulphate was the simplest way to reach such precipitation and Kjeldal method for
measuring Tuberculoproteins was more applicable.

Keywords: Mycobacterium tuberculosis, Gamma radiation, Irradiation, Tuberculin Test, Heating.

00F axis 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee


mailto:gshahhosseini@nrcam.org
mailto:gshahhosseini@nrcam.org
mailto:gshahhosseini@nrcam.org

b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

doNdo

(MTB) sl 55 o5 STLsSle & Ol Comaz XY Ly &5 & Sl 03,87 55T, WHO) lgr Cbltge Ol
FreE a5 [0V e o S8 O e ¥ 5 0kt e ot 5 O pkn A BA o VL [V )] il o 03T
- a4 e 5L 4 (S (ST 8 W S glie sl 5 5 Jr obew 2 0T 36 5 500 oo Sl
S Ul sl Gaisie (g 1y Sleebl BB Ay oIS 08 s ST IP V] ps o easil s
oA s e ccmile 05 (BT ST opl 5 oyl 5L BT Sledbl 5 Cds 4 SisleT ) S s el .ol
JA WV]wsl o (purified protein derivative - PPD) - S 5 5 ol

L ol Cand glialy 53 5, ool 3145 Sl o Cub 358 o (930 lreslizul S 55 LE 5, 3l el
03,5 JUb b [8] ol 03 8 aslitel (55T g sl 1035 S s 4l 1 i lam ol 03
o g2 oS Gla S5 [V ] ST gn sl ) sl 31 2V el sy 156 5la o s 4 Sl 1 S (2355 L OS5
O 03 Gl Bl e oY (o) ) BB sk e a5 Dl by b olse L s L ST el se O ST
5,8 15 T )50 W 5 68 IS L S 5 STy A5l odd SN i

b 95 9 3lge

ATCC No: ) C) (Mycobacterium tuberclosis) . ;slS ¢ w_,:flf}ia_u S Calises glag w3 Al 0
il gl lases 55 ((ATCC No: 35809, TMC117) PN (ATCC No: 35810, TMC119) DT (35808, TMC116
(Modified Dorset Henley) s ~Susl s )55 5 (Modified Sauton) s =Susl 5 g ¢ 0 =Shusl 3 p el
Oog,b @ g odd wbls y LS lan 55 S5 5 g psls (09 Sr saaS A5 S i Cges [ O s
s o3ls JEl mle S8 Lo (g sioe

0355 T 51 (K5 Dbl Jin oy93 Lamme 55 DT g 0dd iS50 55 (0ol sS51 0555 51 g 1Y Al 0
K S s a3 A ole o 53 (6,505 5 i enls 15 a s Ve Gles b ST Jbu 5 me 55 Sl dw Sidas IS 51
Lo 53 6l Syga IO a3 6L 03 om Sl cmlie SBay OAE Laie Gl e 238 15 Cela
2> 55 LaS Lo 53 DT g s 5 (6l FF 3lbas oyl o 53 i3 8 45 S8 1 o eSS 0 giler 2l )
(Gamma cell PX-30-ISSIE, Julo 5l eslizal b 6 5 S ALY slags L#r SIS 3l ok s L 5, Lo
MGIT sy sl 2 3l 5 085 55 andllas o olo VY Sotkay s i 2355 a5l 6 8 +/¥F 33 L Russia)
Bl e glaj3 a3 b 533 g S STL 03 p o S Sl 258 pasie b s S g S

a5 Voo olT Hu b s Ol () e 4 gw o D PN s DT € (clady g anle ¥ iS5l o), ¥ dl> g0
3oy o L 03 800 /XY 5 2 /F0 /A Gla s 5\ aily fld b5 6 Sk o Sl o)l e 3 8 a3le S
3 s ool Ol Lo 57 Cad & 3 S ol (G glos S 33 4y 5 Lshine S8 4w a0 )lae e oyl

j]a_s.ag.)TQ)jb.u)JC)T}\ﬂjh\.ﬁa@)&ﬂ\égkabﬁf)sjhﬁuﬁwﬁ)”uL.v@j\r.?o-rydg')b

000 axio 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee



b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

LS5 IS 5 Sos Cad 3 2500 28 o 0T 25 ol T 0 8o o g 0 35 15018 Sl o ¥ s
Coguy 9 40 535 29 doloes w5 LB 0313 s 5 ) 44 Ol 4 +/F+ (TCA) sl &Szl g JS™ (6 5 03 505 LS
Fa) s 8 0Ly sy 53 o Sl kol e s 8 phnd 6lind slaeS b b e 5 /) TCA L LSS bl
3 S Lol oY (gla 55 68 o odeT oy S 55 93 2 4 5 () s

(Amplitude) S yis 5 e o 53 a8 4 g5 L SONICAtION o> Lo 55 4dedd I oy 0ok [me (slap > 1 Al 4o
55i Sl RPM Yeven s b dbole §pomiln g 5 s 5 G Sopslomn 53 4l sl gl abols LY0r 1Yo
w35 6,8l JlnS Sy 4 OT s e kb 0313 e 05 ,Sn +/YY 5 /A 1 51 og) Jsbous 5 13§
(i plil o p o b 5L &G gy Ve e OT Sl bodd axiS (slap 2 b b S5 > o 1)

13 8 i 913558305 5 IS (lens L p gl jo 53 okl Sy (155 1S 5 510 Al g0
Coomassie ) G-250 sb il » cwle S S5 o3l SSGS @ s (S 5eT S50, 830 g, b o Chile
T Koy ey opl 03 Al s 0l b Sie e b ey 1Sl ¢SS 4 4 (Brilliant Blue
"t s b oS Sl e el 080 @ S 1 S e s FRD I OT (6558 e ST 5 ST et
PG e s a3 8 L s g Sl 5 Y g dals gl dJY 5 ,lnkal gl SlleT A Y OLL s .S
G35 s 6B I h okl e gy Sl Lo 5 0 56 080 e b s Zele VB i Y Ske b o
3 8 oslizul AOAC 3ol '3 5, 3¢ 55 (6,5 051l sl (Kjeldahl) Jiuiss”

YO+ o 8 O5g sl b 5 (lin 4S5 o S 5l tandllas 5y 50 (sulin laanS 5 (Gl ules 1 Al 40
035135 3l ol 33 L3 B8 1 s i3 5 ulas 0 ulas ) gl g | o3lizl L T plas 5 s r}fau S
Lymphocyte ) LTT s .o 5 ploxs! &S 055 (Potency test) 35 odile BL ol &5 (gdin 4nS 5= YO 5l sue
03085 b sad e 9 ft’-‘;‘ B s ey a L;ﬁizy' xS & v..ua azaa lgs!l s (Transformation Test
128 5 plonil OT (55 ke Jolpo 5 3 8 o3V pear ol SIUMI 6 gioma |y ol (sladd o)

Sigma &ML»,J,iiu,:gggv..\,»sjf@uoﬂgwsgj;ﬂ,mruxgﬁag;u;ti@.wu},\sa,,-
L3 8 BLol pliS a0 2l eVl 5 asn , NUNC - 342880 fs 2l (s 2 e )+ sladl oI5 s — HBBBY
- LT & (BUFfy Coat) A" ste sodr S5 masnd alate i3S 5o Bl Yoo g 5o b akds Yo e as
i e k233 0 (55l RPMI-1640 S8 Lo b K05 5 5 (Sigma) RPMI-1640 i8S lasma b )b 5 5 (6057
o) A3 5 sttt bdghe 5 ol g5y S8 Lo b a3ls pi2ed YOUX G 53 )3 dids a3l Suke 4 (55
Ay Bl Jime gl 47 bt Jhe ciST glacd 4 Yx Ve T 6Sale i 4 e b3 5 on T 05y
Voo ug/ml oo o Voo TUIML (ol €Y 510 mM/MIE LS 5 L RPMI-1640 Lasws 51 )5 Ko Yoo b il
oS 31V RO 5 Op g/ml 5w e 5 Jsl slacus, 4 s S BL1 65 i /T 5 e la g 2l

3y 5 passel DWW b g s 51V HOME 50 HO/ME Cs 5 4 poler 5 psm slacis; TCAL osm)

B0F axio 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee



b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

3551l cpdeas Y HCT i (Well) Sl 2 4 39 55 650 s,lLkwl PPD Y+ Hg/ml 50 Pg/ml o
Forgsla o8 Sl aslizal b 5 bt S8 Lames (Slalily ol VP 1 ey A 0303 5 5 5L ST 3 s 5 LS
o3l T isled Cgr ok Lg,,ch,- Sd o (g s gl 2ld . Sy ,la Glass fiber sla 2L 5 (Cell Harvester)
Sal ,a (gl 4id> a3 5, Ol (Pharmacia Wallack B-Counter) by 3 5yt oiws Lo g s Liis S

s B ke

S (Sas a5 0 ol s S 85 285 Ogul Il S 9
)‘ o)\.ﬂ:..n‘b"}lg/ml &lﬁbd}lﬂj)(}g}ﬁTQwW}TCAwa J})“QoAATwu\:éhd;j}:J‘

K 0333 b s 8 eal BB s S VN /Y (GlalE )y Slind O gl S o3lital b s 3 8 gl lid 05l
Over UML Sl 4 Jglows (PPD-81 Sub Lot B-1) s ltliwl oS 555 by &S5 b gimen 4 aie O 1) s
O3 w5liud O guals J}Jwgngﬁ o ags Yo IUMML 5 Ve IUML b ¢ IUML C5 ) aw Jglous ol 5l 5 4
3 S wal b G5 el (S g it (Slald,y L gomn & 5 dals Ol 4 IS 5

i S s GoF g lp el e gin S S by 0 oWlsT g il S 31y
Co 33H 3G FE 5 sy S 53D C B A Dy LDl 03 b 4y o Cnd Sl L5 50 G5 Sla s
i plol il s /Y Ol 5 sl s S gt La 55 oS i3 8 atnte Cr

O 3 e A (6, S 03l iS has 5 48, ST 35 Sl e sl YF a2 Ty s (R aST1g (S g0 31
odd jo 8 mdse Sl on psges JaB g3 Ab (e jateia GiyF e OIbI 55 (G508 dauly 4 &S 0 5ST) a Loise
w35 o Cd g e 0 eSOl e 0dd 513 sde 93 Judme 5 le]

38 jaie 5 ololis 48 o3 glad slowe O senSTTy 03101 ¢V Jgd 3 eslial il gl g8 poi D58 b 3y

o5 shd e oluls s v

Nty o5 Jsloes S ES) sl 8 SR F sl 3y
5 SA3 5 \ T1 \
v st v \ T2 Y
A 52 A v T3 v
q S3 q £ SAL ¥
Ve P \e 5 SA2 5
T= Trichloroacetic Acetic Acid; SA= Sulphate Amonium; S= Standard
0OY axio Ol 3 (Sbmold (sold pale 5 (ol At (59 3 ,)l5 1 iolen jome




0.D.

Yo ac goxo
b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(S A (6339l 0UKiRY Y I TFAL (Caligudyf Fe-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

Pl
S LY k.;:u LGL& Ja.?u 23 05l Oy sees M. tuberculosis s ,lusteu! S g Al y (gl a8 sls olis Js! 41>JA

233 e 4 O suiler il ST Lo Sl s SS 5 ABL oe g ST Jamal Slie Bl ok e

338 o ool 3305l W gl G oal Slealinal by ol oy OISl 283 5 T 4 i
Jopalae 31,8 mle am s Ver Syl ol aw Sl oslinal a5 LT Cowsas 4 ol Syl Lo g (6 SL 03 o )
~ o AL 3l 1 (635 Olgeas (5,8 STV 5 VB &) (B A w3 8 et 5 o 031 3l Cad 3 5 S
(olf D ) oS 0 Ol b e 338 o g ST el ) o ) Sl G SAS A B 5 sl
5 b Al Stal IS 65 g o e el Dl g b o5 S T Gy 55 55555
G 3 03 il n p a8 gl Sl g b5 51 i TCA L 5 gy 53 (2l A 1 8 Jlamnal 5 5
VI s TCAL 5 55 03 5 e o 8 hn *1NY Lalls 55 5 VO IS (255 1 055 50T il s b
ST sdme g 5 WS 5 5L 350 (5o 539331 03 305 BLSI I oy e T Sy 2 s 2 08 (oo 1P alls
5 Ak 2 08 koo FF LAl 5 5 VA ST 5 g g Sl g b 3 B0y 03 005,850 /YT 2 S
o S 23S gy 03 38 e s oS e /YA LAl 5 VYA JST 055, TCA L o ) 5o
SN ol s s VAV MG g 2 5t o S glons 55 d mg/m o T Sy 55 IS )l o L g
el Sy 555 (ST 28T O5) £33 oy 53 el e +FF MOIMI LS @ ods SSpw ol p
Sy sy opl Sl estizad sls 0lis &S deT G /A MYIMI ol 2k Jghos 55 5 5 /A MM 0 455 5 slag >
(Jhamial 555, YL CBlE [ oS A8 aiie Ao el 5Bl e 5 1 0IS g L5 olie g

..\.&Lu,a(")\ J‘J}N)JJ}B}‘JJ&j})\jwbwﬁjﬂwd‘w‘fj)

éu‘l@TerﬁTQerW‘;J‘yl}-6@5@T4§&L&6}f&i§iﬁ%ﬂ6)‘)UL:HLTT&:*MJ@L:J

0.7 0.6 -

06 PROTEIN PROTEIN

0'5 T.CA 0.5 - SULFAT A.

' 04 -

0.4 d

0.3 = 0.3 -

0.2 02 -

0.1 0.1 -

0 f ! I G T T 1

0 50 100 150 50 0 50 100 150

LSIETYY UBIETYY

BOA axio 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee



b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

w5 BB sl glyls TCA L o 5 51 Jool> PPD 5 5,185kl PPD 5 (PHA) A 5 08 lon 525 L g lie 53 s
izpan 3 TCA L o w7 SLOS AT & Sl (25 5 4 Lg o (S0 o5 oSl e 0 5V o B il ol
b o glis axS 5 (55, p POtENCY s i 31550 Hls sme g lT 51 Js (SI22) Cnl o w3L51 0T 4 PPD-S
oo T Cawls PPD I ol (gl 28715 5 250 TCA L s 5 3l 0taT s PPD 5 PPD-S I fuol> (la 2S5 4
255 13 gnn N LT 551 S5 50 50T Sl g b 5

b w95 pgi (Potency) & yud b 3

A5 25 b psisT SWam s TCA JI Joole a5l 15 0 gl o 1 odal Gy 5 lanslin o) 2 b
6305 LM TCA ia,y & oy Sl ool 055508 15 Syl &7 s Ladeie ( plu (slaanS 5 55 3 Ikl
31l 03 gutomn 55 )8 L5 1 p s gl DMl gy 4 5 1 ool s S5 5 51 e 3l
3 S Gaiia s lalid 6803 Glad s 41 L o 0 50uST o5I1 Y S S 4 Bl o

Sp 43S 5 g 035193 53 (R, F LS 18 gl 4 b s e 0 sST) bt ad Y Jeue

2,14k poise] W g Sanls 5 6 5 7 Jsles 3,

S3 52 SI | SA3 | SA2 | SAL | T3 | T2 T1 S et

§ y Yo - Ve - - Ve WO 544, 3
AD WY vF Ve Ve - - - Yo 50 Y
- q Ve A - /0 X q /0 £5or v
W/o Ve/o \a Voo /o /o \$ /o - 58 ¥
40 3 \0/0 q - Ve/o - /0 i} 5.0 o
A Ve - 9 /o o Ve/0 - W0 5.5 5
Ve a0 - Ve/o A VE/D A - W 5.V v
AD /6 0 VY /o \a 4 Ve - A A

- Ve/b Y0 a0 3 Yo 4 ) - 5.4 q

- - \F a8 Ve Ve 510 Ve/0 Ve/0 £5Y Ve
s )Y - - q \0 Ve 7 Yo £51) X
VY - 3 - Ve VD Ve 1 W £51Y VY
AY/0 A 01/8 M/O a¥/0 YD WS | Ve VY g somee
vV Ve/AS APIAY YA Vo WAL | Vs | g ' ks

_ - - - - - Y Total (T)

- _ _ YA - - - Total (SA)

rrr - ‘ - ‘ - - - - Total (S)

003 axio 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee




b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

w)",!;j‘,:.rJ)M.;L:.»\6&5,5\3@&5@\1}%%;%0:;&;@@3-@JJ;\%,»OU;)JMATQMA{@L:}
O 4TS e A okl AVl e L I g 0l 0ol (a0 Jame 3 5 S e Slas STL oS 515 0L
Coond 53 bl Bl i s 53 Lames 53 IS 5 @ STL GlOL g 0350 35T s 4 el S
IS 5 ey (Bl es i s (S5 (ST aalo b3 o 51 bas ST (s oty Ol o b 5 8 nn G 53
s 355 o oslial 51 & Sle arp3 Av Syl 5SS A asie 55 o 5L Sl bl L5 BT olas
Spn 3 IS 25 MF 03 J0 8 33 Gl il s il (Bl o s S G 4 ol Ok Jloz| oS
Sl oy Vol Jy 33,8 o0 5557 oS 026 Lol 6 SAS A 53 85 43 8 it el S st aS
OBl 5 7 sl a3 oIS 5 0305 T s i o e3lital 03l 55y S 57 GO iS5 g5 dl e )
3 5n 3 ol S 5 53 smalr (b 53 AL 355 e 03 (s3batl dlis bl s Sul By B 5555 50
V0 o Lgup.u,(,t,,g\[w,\\]QIJ&M,L:WJ\?LM}:J&E,.:)J.;ﬁwmﬁ&p@w\,@;\b%lﬁ
S e 58 50 S SL 030 G I Sl G E SN I Sl 53 (WK ik 03 5 s SASY
geia S Oglite Camex 93 Sl eslatul 5 (6 STL Ay suate slags Sl eslital [y Gl 5 Jg s esls
:\Jx’ﬂ&&;@d\asfd&ﬁw}:L_)'Lnksj:fb';\d.xsS@\@hj;:ﬁbd@m«f@h}:«f&_:ﬁ
SRS A 5ol 53 5 4L 5 Sl S Jgamn ol LIS S 5 Mg L walsl 53 5338 e lags ST
23 gad 03zl (6 2STL 05 5 e Sl 6l

7 31 03lizl b ooaT oy 051t 3 sl Al o 53 i3S 18 55 K05 Ollionn 487 55b0kes p g a0 )3
Ak 53 o Cal 25 SA I Jlasiul 5 5 05 S EKS /Y L Ll 2ls 51y Js Sl SA 51 ziu TCAL
D0 N Y55 8 o 1 Ol TCA sy Lo g o Sy 5 5 3l (93L ldde ol

050l g S5 50 53 5 58 25 03l s Sl elitel U Jlamiad 055 5 IS 5 4 s B it )l b a3
= ST 0elis ST oSGV a5 53 053 Sl s O ol g 1 ocaT oy (a5 1 ol SSTL st 055 oy
OT ags 55 5 SU b jlaws igy opl (Js s S5 PPD (sla 55 5 4 S |y (6 g0 S0 4 Sl sbes Oyl 05
S b oS Shomte dom e 53 [F] LSl od 90 4 O3 Re g3l 5 5l g 03 ;8 I8 sl VU o L
LIS 255 o s 8 atmia G b el 5 el 0555 VU Clle I 55585l sy Dsline
sl Olicabsl BB 5 clie o187 glyls Js ol LS 85 5 B Esy 5 S

OIS 25 93 2 Fsn 0o Sl e Sl Gy ples s S 5 6y LTT S5, L S o)1 b 4wl o
S 3 el 0305 1)1 5 2 Sl g TCA Sl sl oIS 5 Sl 555 b s S adiie (o] Cons  Jlameial
BBl s ) Cl 4 8 515 (5 me Sl e3gdoes 53 TCA b w5 I alol> 55,508 5 35 Potency

b7« i Ol 9 Kb jpold o0l pole 35 (ol Aund (5391 0315 alen y5x



b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(LS 4 (5539Li8” 0UiR Y3 I FAE (g dsf To-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

S W35 Jabie puoman 3,50 515 (LAFD = TAD) (3 puane s 035does 45 B b S 5 Sl (s bl
Ot 1y Jlamial 55 53 2 35 513 SIS ot il TCA L o 5 51 2y SA L o 5 )3 ol 55 5
s bab 0 TCA 5, 5l e <5 SA 550 53 ol Ol Yool oS )y 6T Sl 3 8l
Sy 5358 (o 7 e Sy 551 peT Dl KL g5 O Sl (g o ST 55 SAL
Sl g IS (65 Al 3 Jool Sl 5 055 Ul oslall 39 TCA ig, &S 45 S50 3 335 od g (sl
4 o\ Jsames 55 Slaa dewl 3 g Jla=l TCA iy 53 cpimmen .ol 55TOLS oDl (15 5 03 150U 5 sl
Sl 30 5085 S L s bkl e S s s ekl Gy sl S g 18] Aib s SA I zia LSl

Bl o O g3 ST FA G IA 03 gdous )3 paduiin g b Gl den &S 25 8,15

References

V.Corbett, E.L., C.J. Watt, and N. Walker, The growing burden of tuberculosis: global trends and
interactions with the HIV epidemic. Arch Intern Med, 2003. 163: p. 1009-1021.

Y.Dye, C., et al., onsensus statement. Global burden of tuberculosis: estimated incidence, prevalence, and
mortality by country. WHO Global Surveillance and Monitoring Project, 1999. 282: p. 677-686.

Y.Arend, S.M., et al., Tuberculin skin testing compared with T-cell responses to Mycobacterium
tuberculosis-specific and nonspecific antigens for detection of latent infection in persons with
recent tuberculosis contact. Clin Diagn Lab Immunol, 2001. 8: p. 1089-1096.

¢ Pai, M., R. Joshi, and S. Dogra, Persistently elevated T cell interferon-gamma responses after treatment
for latent tuberculosis infection among health care workers in India: a preliminary report. J Occup
Med Toxicol, 2006. 23: p. 1-7.

° Organization, W.H., Global tuberculosis control. Surveillance, planning, financing, in WHO Report,
Geneva 2005. p. 1-247.

1.Sterling, T.R., H.P. Lehmann, and T.R. Frieden, Impact of DOTS compared with DOTS-plus on multidrug
resistant tuberculosis and tuberculosis deaths: decision analysis. BMJ, 2003. 326: p. 571-574.

Y.Flor, M., et al., Nelson’s Textbook of pediatrics2004, Philadelphia: Saunders Company.
A Hall, B., etal., eds. Nelson’s essentials of pediatrics. 2006, Saunders Company. 567-688.

%.Wales, A. and J.R. Kusel, Biochemistry of irradiated parasites vaccines: suggested models for their mode
of action. Parasitol Today, 19 :A .4Yp. 358-63.

) +.Demicheli, M.C., A. Miranda Goes, and A.S.R. Andrade, Ultrastructural changes in Paracoccidioides
brasiliensis yeast cells attenuated by gamma irradiation. Mycoses, 2007. 50: p. 397-402.

V).Silliker, JH. and R.P. Elliott, Factor affecting growth and death micro-organisms: ionizing
irradiationInternational commission on Microbiological specifications for foods, Academic
PressOrlando, Santiego, Newyork. 1980: p. 46-69.

VY.Garcia, M.M., et al., Evaluation of gamma radiation levels for reducing pathogenic bacteria and fungi in
animal sewage and laboratory effluents. Can J Vet Res, 1987. 51: p. 285-289.

\¥.Zack, M.B., et al., Effect of radiation on microbiologic carachteristics of mycobacterium Tuberculosis
rays. Chest Chicago, 1974 :11 .p. 240-243.

b7 azmio Ol 9 Kb jpold o0l pole 35 (ol Aund (5391 0315 alen y5x



Yo ac goxo
b b 9 (§319Ls pole 5O (Sldud (539U 3 )l Lo pwleds Cyaosle>

(S A (6339l 0UKiRY Y I TFAL (Caligudyf Fe-T4)

The 4™ National Congress on Nuclear Technology Application in Agricultural &
Natural Resource Sciences (19-20 May, 2015, Nuclear Agriculture Research School)

Y €. Abou-zeid, C., et al., The secreted antigens of Mycobacterium tuberculosis and their relationship to those
recognized by the available antibodies. J. Gen. Microbiol, 1988. 134: p. 531-538.

Ve Daniel, T.M., R.C. Good, and B.W. Janicki ,Immunoelectrophoresis of Mycobacterium tuberculosis
antigens. Comparative analysis of cell extract and culture filtrate antigens. Am. Rev. Respir. Dis,
1975. 112: p. 639-643.

Y1.Bendinelli, M. and H. Friedman, Mycobacterium tuberculosis: interaction with the immune system1998,
New York and London: Plenum Press.

BFY axio 0Ll 9 (S iuald ool pole 3 (5l A (59Ld 02yl i talon y3oee



