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A STUDY ON THE DECREASE OF POTENCY OF PPD SOLUTION*
——Experiments Using *H-PPD——

Mareichi TOYOHARA and Masashi ORII

(Received for publication November 1, 1971)

To elucidate the mechanism of rather rapid reduction in the potency of PPD solution, a
study was made using 3H-labelled PPD (SH-PPD) prepared by the culture method.
1. Methods

Aoyama B strain was inoculated on 2,000 m/ of Sauton liquid media including 5mCi of

SH-L-aspartic acid. Bacillary culture was killed by wet-heating and filtrated after six weeks.

Filtrate was purified by ultrafiltration and dialysis and was lyophilized, and 3H-PPD powder
was obtained. The specific radioactivity of 3H-PPD was about 7.3 uCi/g.

Tuberculin reaction was read at 24th hours after the intracutaneous injection of 1mcg of
non-labelled PPD and 3H-PPD both conducted at the abdominal skin of the same guinea pig.
The radioactivity of specimen of 3H-PPD solution under the various kinds of experimental
conditions was measured by the liquid scintillation counter (Aloka). For the relative comparison

of radioactivity, the counting rate (cpm) with a lapse of time was expressed as a ratio with

the rate at zero time and the latter was defined as 100.

Microautoradiography by the dipping method using the nuclear emulsion of Sakura NR-M2

was carried out, and after exposure by 3H for thirty days numbers of developed black silver

grain were counted by the light microscope.

2. Results
As shown in table 1, the biological potency of PPD was not changed by 3H-labelling.
Changes in radioactivity after dissolving 3H-PPD of various concentrations is shown in

table 2. The counting rate (cpm) and the relative value of radioactivity decreased gradually

but not so markedly under these concentrations.

Change in radioactivity were not significant among three concentrations, and radioactivity
decreased to about 80% after 192 hours.

Changes in radioactivity preserved under various temperature after dissolving *H-PPD were

observed.

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Association, Kiyose-
shi, Tokyo 180-04 Japan.
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The following three conditions were arranged ;

A : 250 mcg/ml of 3H-PPD solution : kept quiet at 37°C

B : 62.5 mcg/ml of SH-PPD solution : kept quiet at 37°C

C :62.5 mcg/ml of 3H-PPD solution : kept quiet at 5°C

The result is shown in table 3. The radioactivity decreased slightly up to sixth hour
under the condition A, and thereafter, no change up to twenty-fourth hour, and decreased
again at forty-eighth hour. The radioactivity under the condition B decreased from sixth
hour to twenty-fourth hour, and that under C dropped rather rapidly up to sixth hour, and
thereafter no decrease.

Effects of shaking were observed using $H-PPD solution of 50 mcg/ml. As shown in table
4, the radioactivity decreased markedly within one hour regardless of shaking.

Effects of Tween-80 solution and temperature on radicactivity of SH-PPD solution were
investigated. As shown in table 5, the radioactivity of 3H-PPD solution did not decrease by
adding Tween-80 solution.

Adsorption of SH-PPD solution to glass fragments was observed by mixing *H-PPD solution
with glass fragments. As shown in table 6, by adding glass fragments to *H-PPD solution,
the radioactivity of PPD solution was reduced to about a half within six hours. But when
0.05% Tween-80 solution was added to SH-PPD solution, decrease of radioactivity was not
observed.

Adsorption of SH-PPD solution to glass plate was observed by microautoradiography (ARG).
The clean slide glass were soaked in 3H-PPD solution for five minutes, thirty minutes, one
hour, three hours or twenty-four hours, and then ARG was carried out by dipping method using

the nuclear emulsion of Sakura NR-M 2 under the following three conditions.

1: no washing

2 : washed by running water for 20 minutes.

3 : washed by 0.005% Tween-80 solution.

As shown in table 7, the density of the developed black silver grains in nuclear emulsion
was the highest in case of no washing. The developed grains decreased obviously by washing
in running water, and nearly no grains were found after washing with Tween-80 solution in
spite of being soaked in 3H-PPD solution for twenty-four hours.

3. Conclusion

1) In case of the high concentration (500 mcg/ml) of *H-PPD solution, the radioactivity
did not decrease so markedly.

2) In case of the low concentration (50 mcg/ml), the radioactivity decreased rapidly. The
effect of shaking on decrease of radioactivity was not significant.

3) It was proved from the results of in vitro experiments and of ARG that the decrease
of radioactivity was evidently inhibited by Tween-80 solution.

It is assumed that the decrease of potency of PPD solution may be due to adsorption of

PPD to the glass vial.

Y OIEEWEINEAB TH D T L2502 THK, IR

" R a R fedie £E i OT o THsfily (PPD)

Y2 Yy (UFY L) RIGHEEERES S 2AV5 XDk, hr ETS 1969 (1 41 4)
HEEEOBEIC /K 2L TERVWRETHS 2 Lk 10 ALK, YRIGCHW2 YL LT PPD 2fH35 2
FAMOBEETHDH, ~7FTVELTOYRDNTLE Lol PPD o#ilEhs L OMEA AL EE T& 4
b, WhbRBEY (OT) BAVWLRTEK, LirL  Rigsa, bl ETREEERE Y JHEERC - PPD

i



19724 1A

ol WVHEET OV 4 TARCHAL, HAR, R
DUEMRE (HRREER) CHMLYKGEfTkd L
D T\be & ZAH PPD KI5 & &3 i
METT 5 LR EIRTNBYY, ILEHHET
DFERE UCEBRNDODREREZY, ZORCERTE
#:#] Tween-80 OfHZTTHHWED & Hv, B
1. WHO 3 Tween-80 47 PPD #i%ER L0EH
ECBE L 0%, LnL, b2 E Tk Tween-80 0
BEERDTE LY, NIHETOHLL Y KO HET
B LTREYL LTI ENB 5,

KT AR D PPD RS FTRAT 5
Uiz °H B PPD W22 L, Fkp MR %15
D THET 5,

2. € B K &

1) SH-PPD opfilzs

Sauton % #h 2,000 m/ & L-Aspartic acid-T (G) 5
mCi $7chb 2.5 uCi/ml DE ML, FILUBEYE
ks L, 7 38BC 100°C 30 AT Uicts, Hasuen Ik
MCHEL, B XREBEL S DYy v_F v L3 T
BT 25, S OICIERERINEREC XD 1/30 Wi
U, SRR 7 v = v A K 2 N2 B L
%, BT X B L, BTNR L Pyrex 5 27 v
FARGE USR5, & ORIFIC X D RER 100
mg o SH-PPD %57, o Hihitsi 7.3 uCi/g ©
BT

2) SH-PPD o :#3efhyiEdk:

JEiEE: PPD % X0t SH-PPD 1 mcg % &2f%5 0.1 ml
CERETD L5 CHMARL, SEEREFR—sLEy
M OJEEEG MR T TS L, 24 B0 Y KIGE RIE
T2,

3) lkSHEERE

FREERSGITICRT 5 H-PPD %D 0.1 BB\
1% 0.2ml % Dioxane R¥AET vVF 1L — X — 2RI,
Aloka ko vFv—va VIV vV E—IC X ) SH-= %
NF—0 window width THERLHET S, I bic
RERFIE B & 5 5 5, O W% 100 & L7cAfsa ot ge
BEZEH UL L,

4) F—1r+I59047 574~ (ARG)
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Table 1. Biological Activity of SH-PPD for
Sensitized Guinea Pigs by Tubercle Bacilli

PPD 1mcg

No. of Guinea pigs 3SH-PPD 1mcg

1 16 X17 17 X17
16X17 17X17

9 15X 16 19X21
15X16 19X21

3 16X 16 16 X17
16 X16 16 X17

4 20X 20 20X 20
20X 20 20X 20

~ 15X 16 17 X17
° 15X 16 17X17
6 17X 16 17X17
17X16 17X17

7 16X 18 14X14
16X 18 14X14

3 17X17 17X17
17X17 17X17

9 12X 20 14X 18
12X20 14X18

10 15X17 17X 20
15X17 17X20

11 12X 23 16X 18
12X23 16 X18

12 13X18 15X18
13X 18 i5X18

13 15X 18 17X 20
15X18 17X20

14 _17X22 17X18
17X 22 17X27

15 15X 18 15X18
15X18 15X18

16 15X 27 12X12
15X27 23X 21

17.0 17.2
Average 17.0 17.8

Numerator indicates the size of induration and deno-
minator of erythema after 24 hours by the intracuta-
neous injection.

JFTFRALH Sakura NR-M 2 % Fj\», dipping ¥z
b 37w ARG %4770\~ 30 HEIGRE Lictk, HiGe
U EME T BN T2 5z 5,

Table 2. Changes in Radioactivity after Dissolving 3H-PPD (Y)Y
Conc. of PPD 0h ’ 3h 24h 48n 72h ‘ 192h
2.5 mg/ml 1,730 (100) \ 1,700 (98) 1,666 (96.4) | 1,450 (83.8) | 1,465 (84.8) ! 1,400 (81)
1.0 mg/ml 900 (100) | 880 (97.8) 814 (90.4) 765 (85.0) 728 (80.8) ‘ 698 (77.6)
0.5 mg/ml 410 (100) 410(100) 410(100) 388 (94.7) 357 (87.0) f 330 (80.5)

Figures in the table indicate cpm.
Dissolved PPD solution was kept quietly under the room temperature (15C) and 0.1ml of the specimen was
taken out for measurement from the vial at the above time.
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Table 3. Changes in Radioactivity of SH-PPD Solution Preserved under Various Conditions ¢ ) %
Conditions Oh 1h 3n 6h 24n 48h
A 160 (100) 160 (100) 160 (100) 150 (93.8) 150 (93.8) 120 (75)
B 32 (100) 32 (100) 30 (93.8) 30 (93.8) 20 (62.5) 20 (62.5)
C 36 (100) 36 (100) 30 (83.2) 26 (72.2) 26 (72.2) 26 (72.2)
A :0.25mg/ml PPD, kept quietly at 37C. B :0.0625 mcg/m! PPD, kept quietly at 37C.
C :0.0625 mcg/m! PPD, kept quietly at 5C
Each 0.2 m! specimen was measured.
Table 4. Effects of Shaking on Radioactivity of 3H-PPD after Dissolving (HYyy
Conditions Oh 1h 3n 6h 24h
A 71 (100) 44 (61.9) 39 (54.9) 35 (44.3) 30 (42.2)
B 70 (100) 45 (64.2) 35 (50) 34 (48.6) 30 (42.9)
C 71 (100) 52 (73.2) 48 (67.6) 45 (63.3) 40 (56.3)
D 67 (100) 50 (74.5) 45 (67.1) 45 (67.1) 40 (59.7)
Concentration of PPD was 0.05mg/m/ and was kept under the room temperature. Each 0.2m! specimen was
measured.
A :Kept quietly in pyrex test tube.
B : Kept in pyrex test tube, shaked for 3 minutes before taking specimens.
C : Kept quietly in conventional test tube.
D : Kept in conventional test tube, shaked for 3 minutes before taking specimens.

3. = B K &

1) SH-PPD o4

SH-PPD % 10 mcg/m! o ZF WL, %o 0.1ml 3¢
bbb Imeg HEFEGe ey POEMCESL, JE
=3 PPD 1mcg 1o X% Y RIGE HiliT %,

WRAEILWCRT, FLHb X5 *H-PPD & JE %
# PPD X % Y RIGIZ AL B3, R.L i X v Jiffi
DIETHRKIT T kT2

2) SH-PPD JETRIRE & WA OFBREIC X 2 g
REED LR

SH-PPD 2.5mg & HDE@HF AT VI L1 ARLD
% 1ml, 2.5ml, ¥k 5ml o BHRAEER 2 RIN
Tho BEOCEEHEML, T ¥ EHER (15°C) B
L, A—7v7AX0iEET5 L7 0.1ml $°o 0,
3, 24, 48, 72, 192 IFMEIFRICERI LIHSTRE R BIE Lic,
FRFEhoEEE 2.5 mg/ml, 1mg/ml, 0.5mg/ml &
£, 0.1ml d1> PPD £ 1% + h Fh 250 meg, 100
mcg, 50meg kin%,

RREE 21RT,

TR (cpm) 3o KON MBS R VLA R A UK
THNEW TR SODEERMIC S F LT/ L,
192 BT 3 S HE AT REIR L 8027 WiER & Ve
%o

3) SH-PPD @O RAFRE & #EBIERHNC X 5 Bbt e
EDZEE)

1.25 mg SH-PPD &BW N 7 A7 V7 N a RO G
THML, 37°C IO 5°CIeffE L, 0,1, 3, 6, 24, 48

Rt 0.2 ml oL Y EHERIIET %0 /B @
F I AL FBAERE BD PPD # AN T3 7 VAR
FERENTHDEHFFATH S,

A :5ml O A 7 v AN 37°C & # B
Bo LIcHNDTHEEL 250 meg/ml & 7¢ b JlECEEL
7= PPD &% 50 mecg L 7c %,

B : Pyrex FiBEic 3ml offEike L, Zhic
1ml OAEEZINZ 37°C WHET 5,

C: BEAULHBTHIEEZ DL D 5°CReiET %,

B & COEEI 62.5meg/ml L7y, JIECHELE
PPD ¥ 12.5mcg Ligb,

AR 3R T,

A DHH BT AR BN 6 IFH B, oIt {E T L 48
R B & BICE T 525 24 B & Co{E T
&7\

B 7sh bl 37°C RIFEMTIX 6 B2 D 24 B
HOBTIE T3 %, Cib bR 6C HRAFLMHETIL6
K & T/ D BECET L, ZhUB R ARE TH
%o

4) REOPE

1.25mg *H-PPD &HEEN 7 A7 v 5ml D
KEE A % 0.25 mg/ml DK H D { b, Pyrex &
IOEEY 5 ARRBEC 4ml FOOREK Y ART
&, hic kito *H-PPD ¥y 1ml % 0 2 %, %
WE1x 50 meg/ml gk, ZOWHDO—T I EHE L
R FHCAFCHELS 35 MIRE T %, 0,1,3,6,24
R, ZDHREE, WIARLDMIELITI, B U HiiE
By 0.2ml (10 meg) O UK RER HIET 5,
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. Table 5. Effects of Tween-80 and Preservation Temperature on Radioactivity
of SH-PPD after Dissolving Hyy
Conditions Oh 1h 3h 6h 24n 48n
A-37°C 362 (100) 357 (98.6) | 353 (97.6) | 347 (95.8) | 350 (96.9) | 350 (96.9)
A- 5C 352 (100) 351 (99.6) 351 (99.6) 342 (97.2) 350 (99.5) 350 (99.5)
B-37°C 53 (100) 53 (100) 50 (94.3) 48 (90.6) 51 (96.2) 52 (98.1)
B- 5°C 58 (100) 58 (100) 58 (100) 58 (100) 60 (103.3) 62 (106.8)
A : 3H-PPD was dissolved in the concentration of 1mg/m! by 0.05% Tween-80 sulution. Conventional glass vial
was used.
B:4ml of 0.05% Tween-80 was added to 1 m! of solution A, and the concentration was 0.2mg/ml/. Pyrex test
tube was used.
Table 6. Adsorption of 3H-PPD to Glass Fragment (H 9y
Conditions Oh 1h 3h 6h 24h
A 66 (100) 58 (87.8) 57 (86.4) 56 (86.1) 50 (75.8)
B 65 (100) 60 (92.2) 57 (87.8) 31 (47.7) 31 (47.7)
C 51 (100) 51 (100) 45 (88.1) 28 (54.9) 27 (53.0)
D 85 (100) 78 (91.8) 77 (90.6) 75 (88.2) 75 (88.2)

3SH-PPD of 0.25mg/ml was prepared, kept quietly under 5C and shaked before measurement.

A :2m/ PPD+2ml distilled water (D.W.)

B : Fragment of PPD vial 1g+2ml/ PPD+2ml/ D.W.

C : Fragment of conventional test tube 1g+2ml/ PPD+2ml/ D.W.

D:2ml/ PPD+1.6m/ D.W.+0.4m! 0.05% Tween-80.
i

Table 7. Autoradiographical Observation on Adsorption of SH-PPD to Glass Plate
Contact time 5min. ’ 30 min. 1h 3h 24h
No washing H | # i i i
Washed with water + + -+ - H
Washed with Tween-80 + + + + +
Numbers of black particle in 1 visual field (400x)
+ :10> + : 10~50 44 : 50~100 4 = 100

Nuclear emulsion : Sakura NR-M 2
Concentration of 3H-PPD : 0.1 mg/ml.

BERMHFRER (15°C) & L

WERYE AT,

WD LT, 1R TR SRR 13 a7 D
ET45, HBF 7 ARBREL L & L b, Pyrex
RBELRA L EDBRIDPIVBE T T %, £0
%, 24 K E CLOLRUETTLHRAIET T %0

TE LIRS L DT E AL ey DT,

5) Tween-80 ¥Rn&IEEE L DEALR

FmEMH] Tween-80 Z¥RING 2 & Lic X MHRH
SIREUREE DK T ANH T B B hv R Lo

2.5mg SH-PPD &4 ¥ ¥ 5 A7 V7T 0.06%
Tween-80 ¥ 2.5ml % jn %z 1mg/ml o SH-PPD &
a0 bhe THEARE L& Wi Pyrex rhilip®
i 4ml D 0.05% Tween-80 h AhTkE, Zhic
AW 1ml %jn% 200 mcg/ml o 3H-PPD ¥ % -2 <
o THEBEL LS WINBHIEL T 5,

A, B Thd 37°C 5503 5Cieks, 0,1, 3
6, 24, 48 FffEigswc 0.1 ml oL U pEx lE$

ARG : Dipping method.

30 days exposure.

%o A¥EIY 100 mcg, Bk 20 mcg o H-PPD % |
BLIZ LT ho

FERAYE BT T,

FLHRD LT O FMETEBEHEOET % &
Vo Fici Tween-80 (X HHAIMTRRIREE O KT % 8
B BEIE Lo

6) SH-PPD ¥ D 7 ABRANDEIE

B 7 AMKE H-PPD B aRA L o Hh, BED
TS BERRE AME T35 ot Lico 2.5 mg *H-PPD
ST VI 10 ml OfEEw A hn 2 0.25 mg/ml @
SH-PPD a2 b, KD 42DEBRFEHEY R L,

@® 2ml PPD ¥i§+2ml #yAk (D.W.)

® PPD A vial 5 Ak 1g+2m! PPD ¥+
2ml D.W.

LY T APRBRE ¥ F A KK 1g+2ml PPD
¥yg+2ml D.W.

@ 2ml PPD ¥ #+1.6m! D.W.4-0.4m! 0.05%

Tween-80 WK

®
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W5 AR vial AV IdhEBE Y TE S0 M
Dy ReE, Bl R A VT

Z LT OB 2 5°C I iE L, JUERE 5 2 <
JR¥E L PPD BWe e 77 AMRE X BA LIcED 1iF
0.2 ml ZRET 5o

WREYFE 6 1TRT,

H I AMEE ML T OQD LT, 1 EEHEEE
FAR A BRI IR IR T3 %0 @ Tl 6 R[] Hic 2
ST LB BB R O e ¥ Tleho @THE@
LIFERAUEEEY R L, 6 IFETIEIR LD &k
D, 24 BRI 6MERM  CBE RO TV 25, @D
Tween-80 FW A M LCER TSI EBRE O KT
BIEFE AT\,

7). SH-PPD RO F 5 AR~NDOEED ARG 1w X 5
Bz

0.1mg/ml @ 3H-PPD ¥iWin o< b, ZhiCiEE
AT A FHF A% 54, 30 7, 1RHH, 3RER, 24 IR
BELLHE, KO 3FCHT 5,

O b THKE

@ 20 Z¥fAKTUHES

® 0.005% Tween-80 ¥ T D

WEAYFTERT.

ARG D¥mEI%, 400 f5HEBEMEET 16+ o Bk
SRR T A RO FEIECFE>THE LT,

3o ¥ ) BAUERIT AT B L1 2\
: 10>

: 10~50

: 50~100

:100<

BB O, ODEETELBRDOZ L bR
KT HENE . @DEMATIXOI A, 2372 b KT
W e B, 24 RERRE TS L, KELTHAELKT
Lhiclieho & THN@DEMATIL 24 FEIRBEL T
P BRI TR E A LA DRI DT,

£+ 4w

4. & e

PPD ¥ & Lick &, NENEHECET 52k
WS THRANICED ThbHo £DOFEEE PPD 05 A
BEANDOWFE &\ O B2 7 C, R.I EZF PPD %
BUE U REA R T 70D oo PPDDEEE: & L i3 Wilzbach
BB X H SH- A, Bl wwXxb=2— b, 8%k
MDD RbIIEZDWTFRDSTES AL, FD
FER, SH-7 AT ST BB S 2 St n TR
Tho B X AEHIMENGHEEDE O HRET
VAF —BREDRINCIT IWTE T H B A, B
PPD X b Bl LoF { REBICIZFE Y Tlolo *H-7 3
7 B BRI LES IR X ) PPD %o okl
VRIEHON BB 2%, EBEED D O EGRER SN D

WM BT E B1E

DI TH D0 DEELS Ve CEWIEESE T L, &
D X5 el cASER I *H-aspartic acid % fi\»,
B#Ekic X b SH-PPD %5 hERICi LI,

TR ORRERR & B RRIRE S © B R % A%
L, 3-2) DERITIRT X 51T 24 BRHRE Tl sl
Edisib PPD BRIBEOKE TIE L it Thik
SRk U PPD BRIEE AY 500 meg/ml Bl B2\ 5
BRETHOLDE Bbh b BERFELBEE SR
&, FOBENERTHD LS —BEED b,
COFRRNOIERBICEETBET DI EILTER,
FER A >3 huE, PPD BEIIEIEE CHRAF
FTHEIMOETIRET S BT L ERL TN L 5,

WICRFRE L MEOETBERD 2 X S wlbh,
B, B LA S CRfETIoNIvEVD
NT 5o 3-3) DEERTIE, DB YW THRNEZINZ
Too 62.5meg/ml X\ 5 HEAVEIRE ¥ THR LCBIK
1%, 6 EEIE T, LA SCHEEDITS 2 3TCHREX
DEHSHERENMET T 5 2 L B350l & ORHE
FRRLEITH oI, 2w PiRiciok PPD KT
FEEOIE S B LA XL G5 B 2T\, T A
BEANDOWENLIEE D D TlXcwnd Bbhb,

wic PPD ¥k, HHRHRET S & PPD 27 v
NEEOK T ABECHEL, PPD BE 2 ETFL LR
OTE®SIETFTTDENSELTTE H D2, 3-4) DER
BB L HCIERDFE L & bhvishoic, PPD B
M1 50 meg/ml L HEBHWIKIREE CERABECI-C
LuELBL, FPTHLAIEAEE CRIMGOET & %
BRI X 3B,

Tween-80 % PPD I Nz % & JHE DAL T35
BEVHFREID BB DT, 3-5)DERTIE, DK
o X HE% I %2 oo S. Landi 5% Tween-80 i
0.0005%, ¥ XT% 0.00005% #% ik L, Tween-80 23
RIRED & ERPHEDOWD 1Pl LD T b, K
SEEr i Tween-80 OFREEDS 0.05% F X 0.01
% WA LOC Lick 2A, WFENOWEET b b e
DIETRELDTARSRFREC X522 & {iad
Dfze ZDHEEX PPD 0y 5 ABEANDWE A Tween-
80 MWIHIET AT L HRTEZLTINS S,

W7 VIR FAERREL, Thi PPD BKC
BALIE 25, 3-6) DEBICEHSD L 5 BB ikl
BEDE T a2 Aico #TARMRET S LIC X YR
WML ED PPD 235 Lk Ex bhd,

X B H T AR Tz PPD k¥ s 0B
fha ARG CHh7z 3-7) DL, KT IDTIES
1 PPD 23T BN L7cv 28, Tween-80 T¥EH & X
{EBBHZERRLTC D, Thid T AR PPD 28
W L3 <, ¥l PPD #%igic Li-ic Tween-80
ML THIMELET L THAHS T xR/ LT W
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MBS om0 ERER» L% L, PPD % KEK
W lick &, SFCHEIET 5501k PPD 5Fo%
FRREANDWBEIRIEC LD EEZTINA Do KERIT
Lictk, EHIED 5 bic PPD oZ a5 2 13% %
bhvia\w L, FRBEWED R TEE N T EH S EDIR
THEIOARWTHESL Ho EFEHWF Tl & & 1%
Tween-801C LD TN EDE T T b bl ER SN &
TonadZ EnbifEllshs,

5. & ¥ v

SH-PPD % fiv~ PPD ¥¥E oD Il T O A % 28 L
WDFEF R BT,

1) PH-PPD ¥ 3% ¥ £ 755 (500 meg/ml) i
A EEOTN A RRIRE OIS TEYI T\,

2) BEMEUEE (50 meg/ml) D4, KN HgHE
BEFRECET I 50 ERE HEC X522 b0nT
AN

3) HABRENERR LIV ARG O » b Tween-

<80 1T Lo TR AT REIRE DK T M 50y I BRIE S h
%o

23

T HORHED D, PPD B JfijEs o F R ke
B~ PPD B X HLEX B LINTE b,

BRETTRO BB,
IS BAML O E TR 45 HEEHRFRRa T BT
HrEn i Lico

X ik
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