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Corresponding The reference standards perform an important role in standardization and
Jong Won Kim, Director (Vaccines Division) consistent quality control of biologicals such as vaccines. The study was aimed to
National Institute of Food & Drug establish the 2nd national standard for diphtheria toxin used in diphtheria
Safety Evaluation, Ministry of Food and potency assay of diphtheria toxoid combined vaccines. The stocks of the first
Drug Safety, Cheongju 28159, Republic national standard established in 2007 were exhausted, and in 2019, Freeze-dried
of Korea diphtheria toxin was produced in two lots, 1,962 and 1,942 vials respectively. The
Phone : +82-43-719-5401 feasibility of manufacturing was evaluated through quality evaluation and
Fax @ +82-43-719-5400 long-term and accelerated stability tests for candidates. In order to assign the
E-mail : jongwonkim@korea.kr potency of candidate standards, the collaborative study was conducted with five

institutions including vaccine manufacturers. The potency of the candidate
standards was assigned a value of 210 L+/vial (95% confidence interval- MFDS-
B-19-002: 208.52~221.58 L+/vial, MFDS-B-19-003: 208.63~219.61 L+/vial). It
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Key Words: Bacterial vaccine, Diphtheria toxoid combined vaccine, Diphtheria
No potential conflict of interest relevant toxin, National Reference Standard, Potency assay, Quality control
to this article was reported.

A 12 HYHAHO| &35= CIZE|2|0H= Corynebacterium djphtheriae ZH0] 2|aH

UHElE BOT WA YHSID S| SCh7|F20M LHEO| O 5Tt (1, 2).
Coprieht © 2021 Joumalof facterioloer - cimeajo o Bl AY ¥E B £5715 S5 HYH/D), 228 A0
an /1rology

©This is an Open Access article

- . . = 23515 OFE5IH SHCHEHZRIE 2| 20{= d &
distributed under the terms of the Creative WA= A, SESfHA, OFSopl L], A2 BITHAZUAL 2|20f= RNA #A7HA O &
Commons Attribution Non—Commercial Ef= CHSICH (5). O 2 EAO0|E8HAIS MAO|M MHEl E(toxin) 2 ZEUH|S|E9F 2
e / 2 5151222 H2510] SHS AR FUNS I02 42 G S40|E2 Y2
ttp://creativec ons.or;
e C} (6). RUOIME 19541 O YYZE CHY YHY2 2 2/ Ws(0f 1958135 CiZej|2|of

license/by—nc/3.0/).

www.ksmkorea.org / www.ksov.org 1



B Journal of
Bacteriology and Virology VOL 51. NO 1. March 2021

2

‘ [=2an |
LI80L U FROt0] 7[2H 22 HESHl UCE DTP AR o2t 7H S2|2 S2st Wil 3|2URA QISR B Wil 26e(o]
A7} A (DTP-IPV) Y 57} HHA(DTP-IPV-Hib) O] ZHE=| U1, 2|20lk= BYZHEQ| RUALIZE 2iLI0] £ 67t 2LI(DTP-IPV-Hib-HepB)
2| FHLE|Of S{7HE|ACE (8). =L CIZE|2|of YHES 1985 DTwP 4l =Qo2 37| S0|SCI7t BAZoR Q% YEE UYLR
LH0| S7I5t 0, 1982 DTaP 4l =9 O 20| 25| SOISH =20 1988 0% HAIFR| =LY 2t} Yl e Qirt (9)

sl

S40|E MAS HFS7| AIRBIRACE (7). T2 C|EH2(0F, THeE 2 AA| s S (DTPUANR =74 7|20UHE M2 M
A a i

S HOo
7t L2st0 0/0f et M3 Qe BEE0| LRsICh MAIEZH 7|7 (World Health Organization, WHO)2| Expert Committee on
Biological Standardization (ECBS)2t @=2| National Institute for Biological Standards and Control (NIBSC)= =X EZE &g
L 2AS Soll U= XA 20| EZ3H0| O|HFR|StL QUCH of 2|2t HESAAA RES2 S| dAe = A | SHAZE AU
7| 2ol EE SAHBEZE2 M0l S25] 3 & 920 0|0 2f LU2tEz DA BEE O 27t REE L= AYEEZZ2 Al
Z5t0] AtBoteS AUt AUCH (10, 11). RN E AZOIAZHAXOA 1998 HFE MEQUE IVIEEZE WY ALE Al
Pne]

215H0] Table 12 20| 30&2| Y=22fF 7 EEES &Y, 22|5t ULt

d=sty A e stefe|orsat 20| A0 240| ofd YO R HEF tH| & Ee AVIE SYot7| L20f Ald-e| BEst
q

Table 1. List of Korean National Reference Standards for biologics

Code Product name Intended use ter?wtger?aqtire
01/001 Tetanus Toxin Potency assay -20T
Interferon alpha-2a .
01/003 (Human, rDNA-derivepd, for bioassay) Potency assay -70c
02/005 Bordetella Pertussis Vaccine Potency assay -70C
02/008 Antithrombin Concentrate Potency assay -20C
03/009 Hepatitis C Virus RNA , m';ﬁ%g%g;‘?est -70¢C
Interferon alpha-2 . . .
03/011 (Human, rDNAt-edefivcr)ed,afF())rachaaracterization) Physicochemical assay -/0C
03/012 Prekallikrein Activator Potency assay -20TC
Bordetella Pertussis Vaccine . - .
06/016 (for specific toxicity test) Specific toxicity test 4T
07/017 Diphtheria Toxin Potency assay -20C
07/019 Bordetella Pertussis FHA Antiserum Identification test -20T
07/020 Bordetella Pertussis PT Antiserum Identification test -20T
07/021 Bordetella Pertussis Antiserum Identification test -20T
07/022 JE Vaccine, 2nd (Inactivated) Potency assay -70TC
08/026 Anti-Hepatitis B Immunoglobulin Potency assay -20TC
09/033 Botulinum A type Antitoxin Identification test -20TC
09/034 Purified Vi Polysaccharide Typhoid Vaccine goontenttest 4c
09/035 Blood Coagulation Factor VIII: Concentrate, 2nd Potency assay -20TC
10/036 Tetanus Antitoxin Potency assay -20TC
11/037 Blood Coagulation Factor IX, Concentrate Potency assay -20TC
12/040 Anti-Tetanus Human Immunoglobulin Potency assay -20TC
14/041 JE Vaccine, 3rd (Inactivated) Potency assay -70C
14/042 Haemophilus Influenza type B Polyribosylribitol phosphate Potency assay -20TC
14/044 Pertussis Toxin Histamine sensitization test -70TC
14/045 Hemorrhagic Fever with Renal Syndrome Vaccine Potency assay -70C
MFDS-B-15-001 Live Varicella Vaccine, 3rd Potency assay -70C
MFDS-B-15-002 Snake Venom, 2nd Potency assay -20T
MFDS-B-15-003 Pneumococcal conjugated vaccine Potency assay -20TC
MFDS-B-16-001 Filgrastim Content assay 4C
MFDS-B-16-002 Cell-derived Japanese Encephalitis Vaccine (Beijing) Potency assay -70C
MFDS-B-17-001 Cell-derived Japanese Encephalitis Vaccine (Beijing) Potency assay 70

positive control serum
= Refer to the website of National Institute of Food & Drug safety evaluation (https://www.nifds.go.kr)
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C|ZE{|2(0F SA0|= HAI0t ZH0| BHAI2 AYTH A0 F0i5te o|AF22 S 2|7t S25ICH el Uiy I AH2ld A=
HUE fIME 25S B7Isks G7tAIR0] S 28t & S0i| SHLEO|CH T ZE|2[0F S40| #i419] HTIAIY0= o2 7HA] FEo| XU
Ct. FAHAE 7|LT| 00| F0i8t & C|ZE|2|0t SARFELR S50 Y220|L BEEE S SYste SA2YSALL IU=
LAY, LS 7|00 FO45H0 A2 Y-S C/ZE 2|0 ZA4 SOHEHSTIL SotEl B S 7|LIT|0| FOl5H0 YEES
OIStE SAZSHY, ZA WS OrRL0 £ 2 A2 Y S F44 SRS ES L2 = Vero MEQ| 0|YEES &elst= Sotet
H7t5EY S0l A2, T SYMLU YSSAA| 7| 2 Al Y- MAEAT|H(WHO) 2 M S SHRAS MM &7
YSS JMIS| 7Iestil /ATt (12-14). 2I20= SSE Q| 3R S 2I510 24 in vitro CHAA[O] H+&| 1 A= FM|O[CE. Of
Y U2l SYMOIM AGE C/ZE2(0F JIIARY 25 C|ZE2|0f 4 BFEF0| B420|Th, 0|0 T|ZH|2|0t 54 SIHREFS
2007201 2&l5t0f CZE|2|0f EA0|= WAO| Z7HESHSR I A =AL £-YAte| Z2&2(0f AFEEIRACH & E 12 Z7IEEF2
A azlof mef 22 Z7HEES0] B2 Aol BES FEEUS AR T GUH US| /et SseT 2 37| AZEAEE

C|ZE|2|ot =4 S 25t H2E T (Corynebacterium diphtheria Park Williams #8)& Wads Worth BiZ|(20 mL; In-house)Of|
351 27T, 24 £ 4A|F SRULS AAISHD, SHHIYMUS N-Z-case HIZ| (1 L; Kerry, Beloit, WI, USA)Of| &=3t0{ 35+ 2T, 24 £ 4
A2t S 3oLt STHILUS NZ-case HiZ| 50 LOJ| HZ5104 35 + 1T, 48 A|Zt HiYot0] 2 Ui LFHS SHESIRCH HHQY 2= E HiQF
A2 4,000 rpm, 4T, 30 &7 HAME2|(Hanil scientific Inc., Gimpo, Korea) 0f @2t 420

Hr nlo
o
0
kl
Blis
o
rn
20X
|T o

H RLISl=
(1.2 um, 0.45 pm ZE{, Sartorius, Goettingen, Germany)2 O 2}5tQICt HIQF 0 fQHO|| 0.01 M PBS 3L2 7|5t HER|Ql TE
(Sartorius)& O|8310] 2L2 &&3IQICt 0% 52M0| 24.5% (w/iv)7t E|=2 SIARES HI7I6tD 3AIZH ngt & A Ee
(4,000 rpm, 602)510] A2 5|45t Of7|0f| CHA| ZSHET} 55% 7t E| =2 S RE 2715 = AR 2|5HCH A=l 1A
=22 0.01 M PBSOI| 50 3|5t WS SUS S4 o2 ALZSIRACt S HUS 0.22 um ZE{(Sartorius) 2 0f2tA|Z] & dE
Ol & 1 mLY 24510 SHAHZT|(SP Scientific, Stone Ridge, NY, USA)OIA SZZHZ A|AH C|ZE2|0t 54 ZVIEEE SEE3
g 2|20 ARSIt CiYt 52 ARots 8FQ| SHAI7L Q0] 22 54 YUS F Ho|| 24X SZ2HRUES +86tR7| o
S 2EQ|SHEZE 2+2H 1,962, 1,942 BIO|Y A2 E|AUCHAM|ZEHE MFDS-B-19-002, MFDS-B-19-003).

SZ2UZR B FI71R|9 CEH2|of 54 FEESA2 M, gEk, TSt (Bradford®), SDS-PAGE, &¢ (flocculation) A&, &= A|
S, SagdE Ags Sl 2 ISt

ClLH 2|0t =4 2 &k E2 ZUIMY2Z SY3IUC (15). AlE7|E 0l2| 71350 £=5 40% O|st 2422 &
C}. Over-Karl Fischer Volumetric (Metrohm, Filderatadt, Switzerland) 82| A|& 221 120C2 MESt CHS ZAIE A= 371
ZH|5t0] auto-sampler0fl 2IZ|A|ZICt, 12|20 C|TE|2|0f 4 SE S 3 BI0|Y 21219 cakeE X 2& T UAME0M RHE
A5t OhS HA|E auto-samplerol| 2IZ|A|ZICEH 245t A|22| RA|E karl-fisher ZH|0| A2l & 528 2HSICH SEE L&

o
a4

2

rlo Jw mp HN

TEY0M SAE HEQ +2 SYTS AMAAH ALt

3) SDS-PAGE

C|Zg|2|of 4 SE 222 32 (reducing), H|2H (non-reducing) 20| 85T, 5822t 7}E510] 4 - 20% Tris-glycine 20| ¢
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S YHUS F0| 20| £

(=]
OIF ChS ZAIAZ HEAIH BNHYYSS 22t

| =) =2
of & HiR| LojLts REES 7IF3t 2|2 2ESAIZHKN S 7IFettt

S20|= G (L/mL) = ZA|5Abl4= X BESEAM0f o

o

EA0|CEY T

5) &ZA|&(purity)

ST A HS CHH2E CHH| SA S (L) 222 2 A0, E4 ST (Lf/mL)S Bradford T2 24 2|2 LIy &2 AH2|QUCTH

Cor, CHH2IA 1 mg E S 6,25 mg O|22 conversion factorZ 6.258 &5t%Ct (A4t Of: 336 Lf/mL /0.792252 mg/mL X

6.25 mg Protein/mg N) &=EA| 82| 51&7|&2 1,500 Lf/mg N O[T}t (18).

6) SABNE

SA40| ofH] A7HE £2Hot7| 2I5t0] S4 SHEE ZHHAUCH (19). SAEHEO| HR[Ql L+& 549

U oe|2 C|ZE2|0F S A BEFEE(17/230)2 1 IU/mLE 8A511 200, 210, 220, 2308H 5|A45t
=Y 250 ~ 270 g 7|L{T| 0 30t2|4 T|5t ARSI 4UM RF S 2|40 5|Mtl4 ZIoR L+ S ZYSHAUCE oS S0 2008k

O M 20t2| 420 2104 =20i| 20t2[4 12, 220, 2308l =20f|lA 30t2] L5 SUACHH 2|4 5|4 Hij4= 2200 TLEZA0| L+7} ECt

FHYEQ| 5187|122 WHO 710|221l 2 AlFol| Zest 2|45t s5=8 12{5t0] LIS 7|E(150 L+ O|4h)S OtASHRICE (20).

uor = Hoh

BEZQ EAGIt 28 2lot0] SSUFE A6t in vivo AFLZ £3l5H)| (20| =7t SHE 7|2e deisty| 2I5
C|ZE[2|0f 2 WAl 57t 28 ERotL S AL AlFE a5t U= U HZAHESYAL, O A70|HIO| A A AR, FHEH
HIO| 20}, EEt=a4l)et AF2lfFerd] AF ol fFZ B WAUHY W SSHTE SHSHAT. Al 25| A 5719 =
ST 7Y 2F SESLYR2RHRERYH SSHYS SAULULL SSUF I2EZ2 =4 HEES(17/230)2 1 IU/mLE 5|4
St SAE 47 Z(3]4Hl4= 200, 210, 220, 230)2.2 3|M5t0] e=549 5} BHEAIZ! CHS = 3012(Q] 7|LT| 0] T|5t FAF =
YALS ZQISHCH 24Z10| ST 07| 20| & 71| SEEA U =LA BEES EEE SSAUT0| ABEI= AlSf 5SS Falidl 23
2k 2U02 BN SSAUT0 ABEIRACH 2072 & 22} 53| grEAIdS st 15712] 7|=E|0|8 2 AMVISME 3=
A FET|2(HUH G2 2 S2SHUCE

57 0] 71 2o S| BRZ 2} 7|23 AL02] L+ S0l tHet A= 424 (One-way ANOVAS) & 24t24 Z2110f et =
£ZY(post hoc test)of| 2|t 7|2k AtO[Q] zt0[2] 2AS S, SSE0I CHet S50l Qs of2] 7|2e| 2GSl g
(pooling)@| 7t5d2 AYstH FS2Lo| A2 A2RH & EELAE FY510] 7|sHEdS 29 U2 5t 0/0)| CHEt 7|5HH
SHTE AAISIAC,. 7|SHETOf Bt 2R 7S 2ESt0] BES2| HAIHIE 2T 2ESHAUL
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SDS-PAGE, S, SAEYE(A7NE THSIACHAIIY Y2 STV ALY 22). 24 A= AlgeEe S2E7 AIY
=

20| V=T ALY S, V|22 e |22 272 3% O|5t2 &t
1

RESULTS

CIZEf2lo} S $EBAO| SHEA

SUSH C|IE|2|of Moz & Ho| ZFHARE S5 A==l MFDS-B-19-002(Candidate 1) MFDS-B-19-003 (Candidate 2)2
BO|2HO| 2| RABIICH SAAZ € F 712 CITE|2(0r S4 SHSUL M4, BEE, DS (Bradiord), SDS-PAGE, S2A|
8, 2EAY SATNE ABS £HFINUCD], 1 AT B 58 7Z0| Hete 242 HASHATH (Table 2). 13 FIHBEZ| b3 &
S SABHEE JHAY HABOIZ LRS SAFHE(150 L+) 0[40]7] TR0 HEs o HAISHT (20). SHAZE
sucrose 1% EBHE ZZA0IM 2HIAOD S4 FHSUL 1 ~ 2% o FSEE LEICH 271402 A2 B T2 HEE

=)
a
i)
ook
>
|.r|
AN
oy
B>
N
X
N
N
X
ol
rir
oy
ook
o
o
ro
g'ﬂ
9

3 HLE 485 A, sucrose®t glycine 8 &7 CH(Data not shown).

CIZE2I0F S4 FRBU| oYY o7

HzE CIZE2(0t S4 22f IVIRET FESH 29| A7|AY Y ARE SR 20], O Z1k= Table 32t 20t SESHO 22t
=& 21 -20C0M 0, 3, 6, 9 12 i 2510] TESA| HYHS SQISIAUL 1270 S Ftof {2J0IE 2407 gl XS
SHOIGIRUCE 07Nt QHY M AR release AlE Z1t2 2AS351U 20, 17} batche| QFHMAIFE 2 285112} 514 2Lt 27H batch
ZbZ{of| CHSh QHY-g AIR0| L5ttt HEHe|of e7HEARE] SEE A 2210 Th5t0] Y JAI- S S-SHRACY.

Table 2. The results of quality test of Diphtheria toxin candidates

. Result

Test Method Acceptance Criteria Candidate (1) Candidate 2)
Appearance White crystalline powder Pass Pass
Moisture content <3%° 2.12% 1.96%
Protein content (Bradford) Measured Value 792.3 ug/mL 794.2 ug/mL
SDS-PAGE Main band: 62 kDa Pass Pass
Purity > 1,500 Lf/mg NP 2,650 Lf/mgN 2,394 Lf/mgN
Flocculation Measured Value 336 Lf/mL 304 Lf/mL
Expectation Potency > 150 L+/vial® 210 L+ 210 L+

?Approval criteria for moisture content of freeze-dried drug
®Manual for Quality Control of Diphtheria, Tetanus and Pertussis Vaccines (2013, WHO)
‘MFDS internal criteria of Diphtheria toxin

Table 3. The results of Long term stability test for Diphtheria toxin candidates

Long-term Stability (Month)

Test Method Acceptance Criteria Candidate (1) Candidate (2)

0 3 6 9 12 0 3 6 9 12
Appearance White crystalline powder pass pass pass pass pass pass pass pass  pass  pass
Moisture content <3% 212 168 189 222 239 196 - 174 179 2.00
Protein content Measured Value 7923 7942 7946 808.3 7889 764.2 - 7815 739.8 795.0
SDS-PAGE 62 kDa pass pass pass  pass  pass  pass - pass  pass  pass
Flocculation Measured Value 336 336 336 304 336 304 - 344 336 336
Expectation Potency > 150 L+/vial 210 210 210 210 210 210 210 210 210

www.ksmkorea.org / www.ksov.org 5
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Table 4. Results from the collaborative study comparing potency of candidates, assessed by 5 institutions

Result
Standard Material Laboratory® 5 "
N GM*© GCV® (%) Inter GCV® (%)
A 15 211.2 2.00
did B 15 210.0 0.00
Candidate 1
(MFDS-B-19-002) C 15 2239 1.49 1.61
D 15 217.3 1.40
E 15 2126 2.20
A 15 211.3 1.61
did B 15 210.7 0.80
Candidate 2
(MFDS-B-19-003) C 15 2213 1.03 1.36
D 15 215.9 1.56
E 15 211.3 1.61

?Laboratory: one of the participating laboratories, the National Center for Lot Release, Green Cross Corp. (Korea), Boryung
Biopharma. Co. (Korea), SK bioscience CO. (Korea) and Korea Vaccine Co. (Korea)

BN: number of tests

‘GM: geometric mean

dGCV : geometric coefficient of variation among tests for each test institution

fInter GCV : geometric coefficient of variation among test institutions for each standard material

Table 5. Assigned Value of 2" national reference standard candidate of Diphtheria toxin in Korea

Reference Standard Code Assigned value (GMT) 95% Confidence Interval (Cl)
MFDS-B-19-002 210 L+/vial 208.52~221.58
MFDS-B-19-003 210 L+/vial 208.63~219.61

BEE 2229 97t

C|ZE|2|of girle| A 2| Al & otLIQl FTHAIE 4340 %‘A%OI ClLE2|0t =45 EESARZ At8oY| floiMe 54 TE252
O HA| A7t EAH 2 AHASHA F0{|0{0F STt 0|0 542 A FEE AIHSRHOZ A ZALS 5712 7|20
M 242} 55|14 23510 2SS A|ET |2 7| HF2(GMT)2 Candidate 12| 22 Lab A 211.2, Lab B 210.0, Lab C 223.9,
Lab D 217.3, Lab E 212.622 LEtH2D, 7|5 S A4 (GCV)= Lab A 2.00%, Lab B 0.00%, Lab C 1.49%, Lab D 1.40%,
Lab E 2.20%2 LtEICH (Table 4). Candidate 2= Lab A 211.3, Lab B 210.7, Lab C 221.3, Lab D 215.9, Lab E 211.322 Lt
Etto O, 7|5HHES A 4=(GCV)= Lab A 1.61%, Lab B 0.80%, Lab C 1.03%, Lab D 1.56%, Lab E 1.61%2 LIEFGC S48
T A Zotof ohet YA L2 A0M R 20|17 AEt 20{(FH| 15.690 > F UA|ZL 2.503) 2 L H 22 Tukey 484 6t
QACH O 21 AIY 7|25 AtO|9] ZEOIA 228 2t0[7t ZAUch= A2 SQIE|UR|CH T 240[2] Y7t 21 7|8 HEHe| 37|

7t Of% Aol 54 ZFOMe 7| HAH oM SS40| RIFACt. BERE TESEQ 2F VlotEA Ate
MFDS-B-19-002& 210 L+/vial 0|04 95% 42|22t 208.52 ~ 221.58 L+/vial, MFDS-B-19-0032 210 L+/vial 0|3 95% Al2|
T2H2 208.63 ~ 219.61 L+/vial2 LIELRYCY (Table 5).

N

e 2ste =4

mwn
0x

DISCUSSION

CIIE2(0F S40|S 22t EpAI0] QB4 BUU0| SR CITE|2(0F HIIAIBS S IU HBAZAH JIZ Y APLE 2

SHABHA SOl 7IASI0] LY A A ZAR BUHALIROM ALSSI T QUL CITE2I0} I 43S |c>+|A1i cjzefalof 54
AFZO| TRZ0[0jA AlBelof 200713 2] KaketsukenAfoli| S4 148 B o

3 3

=2
C|ZE|2(0f =4 BEEL22 S50 2YSHAL LA R QI 22t 37t BESS A2 Y &ES
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Table 6. Comparison of 1°! national reference standard and 2" reference standard candidates

Test Acce.pta’nce 15t reference standard 2n reference standard candidates
Criteria (MFDS 17/007) MFDS-B-19-002 MFDS-B-19-003
Potency > 150 L+/vial™ 1,530 L+ 210 L+ 210 L+
Purity > 1,500 Lf/mg N* 3,233 Lf/mg N 2,650 Lf/mg N 2,394 Lf/mg N

“Manual for Quality Control of Diphtheria, Tetanus and Pertussis Vaccines (2013, WHO)
“"MFDS internal criteria of Diphtheria toxin

St 22t 7 HES FEEE2 I AZAR! FE=UAM S2 A2 E 4,070 BIO|ZE A 2SI, L= 20| chiet S22t
LYY AR S Sall FES L BtEES &QUSIRACE S0 ST FES A9 JVHMIY S fla SA=E 712 ZU C/Ze2(or 2
A A AL ST O |2 SSUFE +ASHASH HUH YRS Eetet CHA 7[20l|M L+ HIHE Lhgst 2o, 712 L CV (%)= 2
= 7|20M 5% OI5t2 =2 FU IS ZUCH SR, BLHEA 220l 7[2 ZHol| 2}0[7t 2ASHE A2 SQIZ|UC. o= 7|2 2F
| 2}0|7t 2 2t0[7t OtE0l= =5t 7|2 L YG0] 0 =7| W20l 1 20|17} 7|5ttt #ls|E A2 2 O et 22 Z7tE
=5 FESY2 7|29 13 I7EES BlUSHH AUt 2 2F Y2 US 7R QA IVHEHES 5187|FS 2F USSR
(Table 6). £5t BYE BA|HIIE ZAHZ 12t 271 HES, 22t 27t EES $E =2 S 0|&310] &8 U IH2|0f ST (SHALET]
HAUZ2[HEARIR] L HFCIE0O|T{H L) HVHE SYStUS T 2F 571 7|20 A gst ZE BS22M 12 71 HES 2
AD7IRESNC| S5 U A 7582 SRUSHAUTE. BEAGIP7L ZYE CZE 20 S BEF2 20219 AF2AFAdA AIY
AL Ol HA 2T IV EES22 S5E oIY0[0], 0% F7|H22 HYGAEE +HstH HES22M &
S A8 Y RAISHH 2L2 ALY AOILh. I7tRESS| ¢S Sl A7| 22 Z7HESHSY Al L A=A SEZA 2] Al
ol 285t0] S a2|9f 4l2ld & LAYS HEY + AS A0|2t 7[ChE L
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