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METREMNEZIBEREERNRN
E4E & A IFE k¥

(WEARBERF=ZOLESR,ILFE)

AXRET 25 ARBARARR FIRERE EX BTSSR HoRa A B0G 4Ky
(EEfEfle WBEREY: Ni, B, Mo, Cr, Zn, Se, B FLAMETHEMEHERRNLER,
Sry Cu, Al 8T FLRBE—ERE LEABBRER BHEN pH EX METE X
EREEFRH —EEMo 70, Mo SEEREAA X EFEBEE HoRa R BOG EEEHE
FrE LA KRGS A AT EEER. i Co, Cufo Ma HAERESHMBMRE pH
(B 2y AT R A KA OB Fe NG ) Se 5 G 43 BEHT B AT 55 S 0 R AR N B0 0K S B RO 1

Fo

XBA ZEOBFEFNERETER

W I E SR o B B FE RS A K-
SR8, SRITFENEREIMLE BT
HeED,.ERrHSRE" Y, HMMETHE
HESREHEERTNOER, E4AMIER
W RIMMERP KEAFERSFE, KB
T 25 M ETREARRRE, ARHAE,
A pH SR 0 4 BUFF i #k HyRa R0
BCG &R,

H O

(=) B#&

BB (Mycobacrerium  tuberculosis))
ABIEFH HRa FIHRGFRFER BCG, BT
BRI AT . ERRFEEFRAE .4
KB F(EERAEE 1T H)o

(=) BnE

PR F R SR 1E X AL H R Rt i
i, BUE TR IRBEBRERTRE S EET
M. SMEXFNLAMSEFETHLNR
—ERREALEI R,

(=) mREHrH

Fl 1N HCl 1 10% NaOH, fH 3% & &
B CH i R 2 SRR FITL B BB BR /PO pH,

BJr FRRRE TR TRy o BB B 2R , 2 B pH
% 3.8 MR SR R P % 76 MR PR
Bk st B Ek e pH 2 5.6, A A1,

(m) Efbforsst

HR37Cc B —2 RGP, A
0. 2% IR 80 YKEEHEHIEE 1. 0mg g/ ml Fh -
Bt B KK AL AR S 10 mg/ml,
B2 10" mg/ml (K2 R R 10 mg/ml (/7
B B R S XA E B 0. 1m], B 37°CIHE
B3,

(H) HERE

R AR R A T 2B PY K IF IR T4 R, 10
RHNERUE Ko 11—21K, - RWE—%,
EHREEHE. #ELEELST 50 AHIET
B ATF 50 MRERN B +"BE R, I
MR Y 12 T AWImER, 2 F—K, i2F
BN, UNHEEEREEOER, A, 5
&, T B S H1E.

() RBTERXLSH

FIFLTREASHERETERE k&9,
MELENKEREEABET R L EN L RS
B, MR RS EARONEY R,

A F 1984 &3 A 27 g,
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Bl TR UEABERRBEEN
Table | Elements, compounds and the range of concentration tested
ik it &4 s ?fr%f%? TE it a&w kg (w&ﬁﬁi}ﬂ
Element Compound Grade | Conc range || Element Compound Grade Canc range
L tested tested
Zy Zn$0, + TH,0 I, C.P 2—15 v Vv,0, AR 1—3
Mn MaSO, - H,0 AR 2—15 Sr S1(NO,), AR 5—15
Co CoS0, + 7H,0 C. P 2—15 Cr crcy, AR 0.2—2
Cs T3S0, I, C.p 1—3 Cd cdso, AR 0.2-2
Se Na,Se0, - l0H,0 |11, C.p 5—-15 | Be Be$O, - 4H,0 c.p 1—5
B N2,B.O; - 10H,0 |1, cp 3—30 | ag AgNO, C.P 1-5
Li Li,CO, AR 25 U ULNO,), C.P -5
Ba Ba{OH); - SHLO P 1—10 Al 1AINH(50,), - 12H,0| C.P 10—30
Te K, TeO, c.r o 03—z Cu CusQ, - 5H,0 AR 1-6
Ni NisO, - TH,0 LALR 0.5—15 Br NH,Br C.P 5—20
Mo [(NH)Mo,@, - H,0] C. P 5—30 F NaF AR 0,5—2
Fe FeSOQ, - 7TH,O A. R I—5 Si NaSiQ, » 9H,0 C.P 25—590
Sn SnCl, » 51,0 A. R 5—13

F: RREEERTENERERNTARBEFEARALEHNER.

Notes: 'The concentratios here represents the actual weight of he testing element, not of the compounds.

() TEASAR
Y%k HyRa £ BCG %5 4& KA IR R
TEFC, AR b e AIECEL B E S #h ol AR
SR N ERY,H T T S HALSRR.
& S

(—) &EHEER :

F2.& 3 255 TS RFEHER
HyRa ® BCG A=k FHIBIERM &M
BLENEERIKRE.

1. 8% HyRa: Zn & Z—ISmg/L b4
FHEN, SKEMEEERERENE
HVER, Nixf/MEMBEIEIRY Rt
KAER L 0.2—5.0mg/L EEN YA %o
Ni */BRMENERTERR £ B EH
HERETE, FRREPERERERE—
BUtE, HEERERE,HERKEE,E
R B BRI, Mo RIBCKEE MR T
W, BRBE. ERAHBEZ T
RBEFW R, HBRRERBEE . ERE KT
RSB, BA/NERBRE ML
KA EBRENEEEM,E 3—10mg/L #

BLEE NLMRE #F. Cr4£0.2—-2.0mg/L
WEEE N, M/MEMBERPNTER
MEERKEREEEHCe 7F 2—5mg/L &
W, R EM HoRa R, BERE
35 Img/L B, 0 B N E R B e
ERUTEER. Ag EBREKRET, HRE
MBERmEERERER,

2 H#Pk BCGiZn 7 2—15 mg/L {KFE
EN, SREMBEEFMRERTRE
fER, BLbEfRE. Ni (0.5mg/L) X/
MBREF MR ERRNGERATREE
Ho XM{EHERERHTRNEE . Mo
£ 5—30mg/L IREEEE N, R EHE R
FOhHERTEREER, TEEEH
VGBI IN, ERELRY Mo(20—30mg/L)3Y
MNERERSOUEERRNEER. B
—6mg/L) XN Fh BB 3R Al R
BERAHBAOEEIF o Img/L Ca 3t
ZOEREBENERDSE -ENERAIR
fEfe 72 6mg/L B, Cu MHIEKRERTE
MR E R, Cu @O 4—6omg/L B, 4
i ERRNE ENEEZREBE O, Be
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B2 NABETEHSEFRESE H, Ra £RNEREH
Table 2 The promoting-Growth action of trace clemeat on M. tuberculosis HyRa
b i ;
o R uree tnocaio Shvat ot
Element Eff:(:nt;v: " [y Yk EEk
Initial growth| Late growth | Initial growth| Late growth
Se 5 + + + .
Sr 3 + + - -
Zn 2 + ++ + +
Mo 13 1 - 4 - -
Ni 0.5 : - ++ + +
B 6 + + + -
Cr 2 - — + +
Be 1 - ++ - -
v 2 — + - -
Si 50 - + - -
Cs 1 - + + -+
Cu i - —_ + +
Te 0.3 - - + +
E 1 * + + —
Br 20 - “+ + -
Ag 1 - -+ - -
#: LRP+RREEZKMER—+ DEREREK, —BEER, tREERMEAEERE,
4K AEREHATLEENN AR FE RN S,
LEER: EERARSERYERSEETINSERBERL KBNS,
Notes: 1, In the table + = stimulating growth, -+ + = stimulating growth significastly, =— =N

stimulating effect on graowth,

+ = stimulating growth and showing instability.

2. Initial growth: including the first time ariving visible colony and the quantity of the growth in

the carly stage.

3. Late growth: including the time for schicving the highest yicld and the fioal quantity of the

growth.

MVERRBREMBENTEERERKGANH
EHOR R 1E B,

Btk H,Ra R BCG ZE&HE Ni & Se
WIE AR, 37Cc B2~ ARTK
BEL, B E AR AR EBR, BERE
ERFRIRE, Se }E# BCC KRR
¥fo

(=) 3% pH 5S@BTHE (2i3tE
KHIME

— AR e R (HEBN pH 24 3.6) RBR
(R pH 20 7.6) KRBT, RBTERE
HoEREROERAENHE, MA4kH
FE LU pH 24 5.6 EArET . HEHEE R

¥R E: LK Cry Zn, Cu, Al H1 Ni
2 2 7y B R A KAV R R SR 4 B0 B
BEXRBRED.

(=) RETRESHEENHTW

BN ST EERE HBRERD
WETR.ATHGRAR, §H 29 MT
AR, 3RIBRHEREYH, THHREX
W HyRa R BCG AR H B8 1E Flo
2. Zn(2mg/L)+Mo(15mg/L):b. Zn(2mg/
L) + Mo (15mg/L) + 88 (0.3g/L);
c. Zn (2mg/L} + Mn (2mg/L) + EEEsE
(0.3g/L); d. Co(2Zmg/L) + Cu(lmg/L;
+ Mo(2mg/L); e. Co (2mg/L) + Cu(l
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*3 HELENSEFEEE BCG £RnR#FA
Table 3 The plometing-growth action of trace element on M. tuberculosis BCG
. HHLE oree inocatamn it
Element Efin:::;vc oy B [y
Initial growth | Lare growth Ipitial growth| Late growth
Se 3 + + + ++
Sr 5 - + - -
Zn 2 - ++ - -
Cu 2 + + + ++
Me 15 + +4 + +
Ni 0.5 - + ++ ++
B 6 - * ++ ++
Al 15 - ++ - -—
cr 2 - - ++ ++
Br 20 - + — —_
Ba H + + - 4=

I BUANEERLE L

Notes: The potes about the symbols and contents is the same as thoie in table 2.

mg/L) + Mn(2mg/L) + Br(15mg/L)o K
M EBITRRE b AR d M, b HMEE
H,Ra §1 BCG MIRAHRM BRI Y
HRREER, SR EAREREH. R
R rEhXMERERE. 4 AMEN
R E RS EREE He SEAREN
pH 34 7.6 i, Bifk BCG fEFKIEFHEL
BAEEMERY, mMAANNETERAS d
gpiE bR A RS B A K, ER
H.Ra *fBREEFRIFAIME = 1 o B ¥ BCG
A, B d AR R pH MEKE
H,Ra KRB EER. MELCEHSE
ERRAHERAS CERBER B R

LR T R E AR A
W

1056 4 Drea MBS B4 MITEAR
ARSHuPREREIHRA R HE
Patterson 45 b o /5 RiE A 2 KL AT B o
Feefhrd RAERBER, ARRIE
= Zo H gk E bk BCG £RKAOEH,F N
FTE s HoRa BFAEREREA.

Sey Be % HyRa KFEEFWE E
KA HEIER,IXE Jaguess, Maccordick®y
BB ZE—FH Niy B. Mo, Cr 7EIX
Bk T bk HyRa Fl BCG WERKH
PR, IREELMN. NiRICrEA
NREHEBRELANAREEN, & BT
KOMBNEMFEER XETHELEE
EHEABERFRNBEAALNEER
& TR,

M HypRs 4 Co BUTH ¥ A0 M
BCG, Cu (2mg/L) RERIBKEM BCG 4

K, TR E R HyoRa B9 R, £#RY: pH

FUHET, & CuE N 4—6 mg/L B
L, IEMEE BCC EHREAMAIE EXN
¥\, B HoRa AR HRHAR
B, XA, SREBEARERER
HLR BCC B ERHEM ERRE
Fe3Evh cufiuThie , RS R H B R T 58
SEH, NTEEER2EE 6. 1964 &F,
Tison FEW 70 TITHER AL R EH P EY
FEtEDl, RS IRE TR B e ek
WEAYNER, EBBEE: EHK
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B R

25 %

.HHRH 3_#13 BCG ﬁ%?ﬁif‘gf Cu H@Klﬁlfﬁ@
FARRTOEE LNER, BirdEsl
XA WS 3o

FRADENEZ R LFEMNE 0.5mg/L Nigg
smefL Se gUEEFRIE B, BCG f H.Ra: 4
¥, F4E 37°C B3 Ak H KRS Elm
AREEE XHBHTTE N Se L4
M A PR S ST B IOME e X R E A
5X WA CERE RS AT EEERKAEA
HXo

# F X W
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EFFECT OF TRACE ELEMENT ON GROWTH OF
MYCOBACTERIUM TUBERCULOSIS
H, Ra AND BCG '

Kuang Tieji Feng Li

Wang Xiulian Zhang Aiping

(No. 309 Hospital of the People's Liberation Army Beijing)

The growth-promoting action of 25
kinds of metals on Mycobacterium tube-
reulosis HyRBa and BCG growth on modi-
fied Lowenstein-Jensen medium was inves.
tigated. It is found that the growth of
HyRa and BCG were promoted obviously
by Ni, B, Mo, Cr, Zn, Se and Be, ZXle-
ments 8r, Cu, Al and Si stimolated the
growth of H,;Ra and BCG to certain ex-
tent. The acidity of the medium bore a
relation to the growth promoting effeet.
The combination of Zn, Mo and ammonium

oxalate had a good growth stimulation on
both strains growth on acid medium. And
the harmful effect of higher pH value on
H;:Ra and BCG eould be eliminated partly
by the combination of Co, Cu and Mn. Ad-
dition of Ni or Se to the medium made
the cells and colonies of HyRa and BC(
keeping intefrity when cultivated at 37°C,
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Mycobacterium tuberculosis; BCG;
Trace element
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