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Farm U.S. 1929~2000

T 1. Number of Cows on Farms, Number of Farms, Milk Production Per Cow and Average Number of Cows Per

Year Number of cows Number of farms Cows per farm Lb. of milk per cow

1929 21, 618, 000 4,453,000 4.8 4,579

1944 25, 597, 000 3, 648, 000 7.0 4,572

1978 10, 848,000 379,530 28.6 11,240

1984 10, 848, 000 284,740 37.9 12,495

1986 10, 813, 000 254, 760 43.1 13,260

1987 10, 334, 000 230,000 4.9 13,786

1988 10, 262, 000 220, 000 46.6 14,145

1989 10,127,000 212,500 47.7 14,244

19907 10,120, 000 205, 000 49.4 14, 500

2000” 8,250, 000 137,500 60.0 20,000

* ! First quarter, ** . Estimated, *** . projected
¥ 2. Concentration of Dairy Cows in the 15 Leading Dairy States, 1989 Versus 1987
Ranking by size Total number of dairy Production Milk production
of state’s herd cows(in thousands) (billions of pounds) per cow(lb.)

1989 1987 1989 1987 1989 1987 1989 1987
1. Wisconsin(1) 1,739 1,795 240 248 13,801 13,816
2. California(2) 1,104 998 194 179 17,530 17,970
3. New York(3) 776 858 111 114 14,358 13,242
4. Minnesota(4) 734 823 10.1 104 13,771 12,680
5. Pennsylvania(5) 698 721 10.0 10.2 14,324 14,123
6. Texas(8) 386 329 5.2 43 13,34 13,070
7. Ohio(6) 350 370 46 48 13014 13,000
8. Michigan(7) 345 361 5.2 5.2 14933 14,537
9. Iowa(9) 309 302 42 36 13,599 11,755
10. Missouri(10) 228 221 30 29 13,048 13,122
11. Washington(13) 225 208 41 38 18,209 18,091
12. Kentucky(11) 212 218 2.3 23 10,684 10,725
13. Illinois(12) 197 212 27 28 13,924 13,090
14. Tennessee(14) 196 203 22 22 11,184 10,872
15 Indlana( 15) 162 194 22 24 13772 ) }2,448‘
Tot;:]l., B state510,6617813 ........... 1 103 ............ 1 09013,969 ......... 13)502
Total, U.S. 10,334 144.3 1425 14,244 13,789

Source : USDA, Compiled by : Dr. Frank Crane
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¥ 3. Per Capita Consumption(Ib.)-U.S.(1911~1988)

Year Fluid product Butter Cheese Cottage cheese  Ice cream . Tce milk
1911 3115 186 40 07 23

1916 3179 17.3 38 0.7 43

1921 3400 163 4.2 04 76

1929 3300 176 47 12 10.7

1945 389.5 109 6.7 26 15.7

1972 264.0 49 13.1 55 17.3

1977 2400 43 16.1 47 175

1978 236.0 44 169 47 174

1983 2150 5.1 206 42 179

1984 2170 50 21.7 43 176

1985 2200 49 224 41 180

1986 2210 50 230 41 182

1987 2220 49 230 41 185

1988 2236 44 235 38 17.8 7.8
1989 2236 42 236 35 164 81

T 4. Number of Milk Cows on Farms, Milk Production Per Cow, Ib. Milk Fat and Percent Butterfat(1929~2000)

Year Number of cows Lb. of milk per cow Lb. of milk fat Butterfat%
1929 21, 618, 000 4,579 180 3,92
1944 25,597,000 4,572 182 '3, 98
1978 10, 848, 000 11, 240 410 3,65
1984 10, 848, 000 12,495 456 3,65
1986 10, 839, 000 13,293 485 3,65
1987 10, 334, 000 13,786 503 3,65
1988 10, 262, 000 14,145 519 3,67
1989 10,127,000 14,244 521 3,66
1990° 10,133,000 14,500 529 3,65
2000” 8, 250, 000 20, 000 700 3,50

* . Estimated, ** ! Projected

¥ 5. Genetic Engineering of Rumen Bacteria

1. Enhancing cellulolytic activity

2. Introduction of capacity to cleave ligno-hemicellulose complexes

3. Reduction in methane production

4. Reduced proteolytic and/or deaminase activities

6. Introduction of capacity for N-fixation

7. Growth maximally with just non-portein nitrogen sources and doesn’t break down expensive feed protein

8. Increase the growth of lactate utilizer )

9. Suppress the growth and metabolic activities of undesirable Microorganism(e.g. methanogens or pathogenens)
10. Produce the secondary methabolites(e.g. hormone) that improve the metabolic efficiency of the animal
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1. 38| AfE(H 6)
6 33 duw
A7A £-2 A7 @
KR = 2) il T ! =
1944 | Ostwald Avery( %) DNAZF f34 R A4S wA
1952 | Alfred Hershey(®}) DNAS] 7154 A3
Martha Chase(®])
1953 | James D. Watson("] ) DNA #&7t 22 YA g g ¢4
Francis C. Crick(%)
1955 | Severo Ochoa(™]) RNA &4 4%
1956 | Arthur Komberg(®]) DNA §4 4%
1960 | Pasteur 914 (Z) messenger RNA 27
1970 | HG. Knorana(®l) DNA &4 A3
1970 | H. Temin Aol 545 B REHEY mRNAZRE DNA(HAA) BN 4F
D. Baltimore(t])
1971 | Paul Berg("]) AZE DNAS B=ed 433 44 2871€9 7128 A$.
1972 | Herbert Boyer. Goodman(®]) AgEA: B o3t
Clewell(]) Plasmid¢] o vy A5
1973 | Stanley N.Cohen, Herbert Boyer | ZEAT#Y] #AAE ol 4Ystd #8x A= 71¢ #4(Plasmidy)
(m)
Paul Berg("]) ulolg 2pq o KA Az
1974 | Chang(") FAWAE 2= 4 2
1977 | Cavlion, Davis(®]) AW Zo) e A7 dgFdoA BddE 2L 22
Maxam, Gilbert("]) DNA @71jd el 23y ¥x
Genentech3]AH(7]) Az plasmid® & o]-431 ALY 3289 somatostatin A A+ A F
Rutter(7]) 79 d=d FHAE YAT) 4y BT
1978 | Harvardth 3H(¥]) F9l A#AL AZY DNAY plasmidg 2.2 thFZ A G4 BF
Genentech3]AH T} ) Ao glede Az DNAY plasmidB 2.2 37 ol H 4 AF
Stanfordth (1) Hlolg 202 X RHEE AR o] 2o AF. preinsulin(VE ATA )W A
3
Comellth 3H(w}) Plasmid3 2.2 E529 leucine A F34E 7
1979 | Genentech3AH ™)) A A5 2 Z(HGH) thymosin a2 AZ2g7|ez Ak
Tkehera(¥) tRNA F40 A%, 19 BY 8|52 24S tF3F WA 28
1980 | Biogen3AH 29 ~) A 23 DNAY 2.2 Atehe] interferon AT AF
Genentech{®]) AZ% DNAZIEE AL AT interferon, 407 (BHEFER) interferon, in-
sulin A7 A 4F
Eli Lilty(™) 37} insulin®] YFEH )4
Bethesda Research Lab A 2% DNA 7)€ 2 proline A4
CetusSAH 1) 222, A 95 (ethylencoxide, propyleneoxide) ¥ A4S A =T DNA
Nez AL A
Stanfordt &(7]) A% DNA plasmid 53 85
1981 | Genentech3)AH(7]) AZY DNAYL 2 49 4% 328(BGH) & AX
Genentech3AH v ) AZE DNAY o2 awo|A W87 interferon 4%
Comellth 3H{n]) Plasmidy 2.2 leucine A4t ARAE A%
1988 | Monsanto(™)) 24352 2(BST) 2 AR E28(PST)Y A#E 18} FDAY 8718 414
1990 | El-illi(®]) Fol9 1% 6ol Foly A Bsi7td A4
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A
Ho} 1981~1984 1985~1989 1990~2000
71 2 | 1) BA 2794 g854 8 | 1) Cellulose AL A Agare] | 1) B4 Qo) Bz A%
s FEo AN Ak 2) Xylene%i A phthalic acid
2) Ethylene®l A ethylene oxide |2) B:4a54 A4 ulAZ9 AE | 3) Af9 &3
3) Propylelié ol A propylene | 3) esleA S48 ME | 4) Cyclohexaned] A cyclohexone
oxide 4) Olefine® Al aleohol 5) W80 A phenol, cresol
’ 5) Alcohol®l M aldehyde
6) Flavonoid, isopropylene 9]
......................... desitresareresistesen wes Q‘
AT B 1)%7]31]7]%0}]»\1methaneaj l)t!]%}}%%jl} .......................................
g 2 A% cohol A4% 2) TES FAAN AEY
A 4 |2) 25dd A4 28%9 A% | 2) T4 leaching 3) B A& e FAA
3) QAT d g it 3) FF A4&1A FAAE WA | 4) 5L 43 washs gR
- o0 44 5) Cellulosex}8)& @2}3} 3L alcohol W&
she 229 AE
6) A7t 2G4 A Eel 98 alcohol HE
7) SCPe] 4% M4
S : 8) AEA R jYER YN
@%@ﬂ 1):3193»]944@} 1)_?%0%4&,91)&}]3‘ .......... 1)%%(@/53)9]32]-’,‘— ...............................
2) $7197189) H) 2) kgl 244 A48 9 | 2) 998 A5
3) 384 AA 3o get2e) SN ERY | 3) & B3N A+
Mt S3Ee] AR Al | 4) FFFS T3 M
e A 5) GHEH) BF
: 6) FAEAY A, A
7) 3EEd e HA 3
¥ 8. Definitions of Terms
Term Abbreviation Definition
Bovine somatotropin bST Cow growth hormone;a protein produced by the pituitary gland;
.................................... causes somatic growth and increased milk production .
Human somatotropin | BT Human growth hormonea protein produced by the pituitary gland
causes somatic growth (the ability to increase milk production has
feetiaesaniesesecraresntenaans not been deteHnined) ceees
Human prolactin . hPL  Human prolactin:a protein produced by the human pituitary gland
..................... that stimulates the mammary glands to produce milk o
Insulinkike growth factorl ~ iGF-1  Protein hormone synthesized in the liver and released under stimuius
(previously called of bST and hST in cows and humans, respectively
.., Somatomezin C) :
“Beef growth hormone” . A ‘term frequently used incorrectly in the press to refer to anabolic.

steroid hormones or their analogues. which enhance muscle mass
in beef cattle; unlkie bST, steroid hormones are not species speci-

fic and are not inactivated in the gastrointestinal tract

79




4. RRIBsEel Yol 2fsiM HMZEE 2ftE YR (Td 2)

o maE ©
ggEee e @@@ @
L 'rr7]§}§]’ .

g}:?l‘ & )\]I
"‘i’* 3. fAA
m

5. %ﬂx} 6. Dlasxmd

2 24
8. AZYUDNA @ 0. 419 @ @

3 AgdEdn @@% @ 10. plasrmd""
g

12 Nzrg 1. $8E49] ug

m
%ﬁ . — 18 2L
- e

B e,
22. 2o
A3AE 20. AIefzA}

AWAAE

I 2. YAE 482 237 AT 9 %E MuatA,

94 f71848(1) B 23U HBZF(2)90A DNAS dEdh ojE9 & T $Zd A d& DNANA SHAwte
ARETH3). of fHA N Ao intederon©l Y AME insulin B BAHo T st AEL BEY] I8 $AARI} GE
o] #¥50] Atk Plasmid(6)] F5el e 2HFANFW)E dAFH & nYBAN B2t Plasmids J9s1(7),
FARG 22NEY A A oloje] A2FH DNAZ FRAATHE). © plasmidE $FM T o] FFH(9).

2 plasmide AMEWe) A Bulelar copydtH10). 7 MIAAE o189 plasmid7} 740 FE7F Heds)o] ey, £
AAES DETHIL). AXE £E80)(12), oHlole) AX7 IR AT gL FAXE Ao Ak

FA4 2449 o2 OiF g AA Eg2m W) Astx, gL e REx(14)0A Hgrae AR
FHFFHoz P9 BA15)04 Pk widoz 9& AX F294L 2 AAsle(16) d%Eoz A A 3@
(17).

SFEL WA FEAND1ANN 2 AFY e FAo ke AP HFgMAE WA AgkzAl AHME &6
1(20), Abgrll i@ QPNBE Haed(21), A hHPL BAPT ARAY F, AENYAE FDA(H S kT A )|
AEPTH22). AF Aol FDAYA AAHT £18 o 2 AEL nZuda Ag 7Hssith(23).

ZE . Genentech. Inc.
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5. 4aAs==9o ol H

AAZ2EL 191719 olmxAtoz ® Bz
2 21,5009) 9HAN SERoZA By R
Xo] SulfideZ¥S Edstxn vh. AJs=E
9} opmj: it ERAEKS el dE 5
H A9 HseAdA BEd JFI=EL AL

FolAle o3 FAES JehA && Ax"

Rl FR3H (29 3, ¥ 8).
ARz g9 EFL U HIeA 3

2Ede b2 sy Yrugrg AFse

Tzt MalHel (08 3)

Aol ohet A B HAH7|Hel Fgaio] @
B T3t we FAE B3 3o 24,
ARE FAAE B oldE AW AR E A
FARGE Ak AHEHES A {49
2 A% /#F 2 AREES STHA
Zao AE FFANTIeH Stk ARE=
29 Fd A4Q AL £ 9, 1¥ 49
2tk

a3 3 A AR 528 GHY sz

Aol 4% E28(Somatotropin) & FAA AZ@TIE oF AAH Nges AMEHIL YUt
E Transgenic mouse®] @@=)o] . Super mouse® AAsted FITA-

HBRELS AF B Lactogen(HPL) 38} 338718 ez vk HPL ol GHY #4843
Prolactin® 2Hg-o} glon Qe T2y Z4T fFAs)
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) TE(ENE3) EF(E)23)
B-Adrenaline 254 —

a -Adrenaline 354 +

Dopamine 254 +

z

{Cholecystokinin(CCK\L N
Gastrin, VIP

LI
(GHRF)(+) Somatotropin(~)
GH, TSH, 9%d

Glucagon #-1j=] 3]

3189 Mxzo
4, 4%

A7AE

-IGF T
Somatomedin ;}GF I
-5

o5, 2, Aw3

Axzel gaan AAE

8! 4, Somatotropin (A FEZE2&)e) 2A 0 2 A2 83 Somatomedin. Somatostatind] 23 =4,
BT AZFE2AFEL 9T FIZHEEL SomatomedinFoll & 3c}. Somatostatine A3}e] By w

Azttt 4238 F 22 E i dAAE £H 7t HRA P Somatomedin®l &3t F2= A= IGF I,
IGFI(1€d #2434 A& (Insulin-like growth facfor I, 1)7} & itk

I 9. Somatotropin( A F3ZZE)e] 1 Ade|ag

OAAEAZS AFE(E3] HsteA A8, Ak
a. AXE3 RitsE) 49 &4
b. Somatomedin 4 A B g AEY AgEgE | 28527
(IGFI, I44) AZz3 AEANTIEA 7t
DNARA, md4 @ 2AdAL
#4571 ded 444 53] HaeA HesE
@4 A} BRI 5 2 3% A3t
gl §9&7 3 Glucose 4+3}#1 ) S
ot £ 22 45 ® A3 oAt =5, Y7
mRNA §4&£4 Ca &4 w427} 2%, AxAs
@ AEA AL Az Na, K, PR % Az vwa =3
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6. BSTS &3}

Nw

BSTE §d3sd f3F2 F4H3] 15~20% 5
7tsle ol &gy gitk. Zdoiste] A
oshd 305Uzte) HaEFHFol 9,600kgS Y3t
 15E$LE 05 AL OQuERHEFF
o), @HssA FH:e BST 2/mg/R F,
@ §AAZZE BST 13.5my/¥8 %4, @R
2Tmg/Q o, ®F 40.5m/¥ FAY 5T
3 13 654 188U AMFAIE S AAIE
HATHE 10).

NEAY 25 BSTY Foo QsiA fFol
Z7t9 2 AT 53] FAA 2FE BST 40.
5mg FATAME 4% F7Hdch BSTE
23l 2~34FRE §F S/ dojyx
H§IHNe Agoz wWase {39 It
ALHE Aoz Busy JoH(E 11, 29 5).

0

2)

(o]
T

45
(==Y

ol HlxE BSTY 9FL Foids F

oX
M

H10. #LE H5ol vlxe BSTY 9%

2o gopgeiel wal FH$goh HFE7)
9ol BSTY FH& #A&9 Z7ie a4
9] AsE e, o Wale Hlhx71d 8l
ojA BSTY Fojoll & FFZ7o <JsliA o
vA e} il Aol Fao] molUan HI FY
STHE 2277 A8 AFHY ARE
234 9ok =3 x| e} Bl o]
tlojzz HE fuwdge] AsiHe B
& g8 Ah

a8y BSTE A7 Fo3td A%l &
FZo MAM3E ZHsA BSTY Folo 234
FAE, FONEE, F9Ee TS A ¥
om oux|¢ Gwde Fyo] Eej2g HY
BSTY oo A48T AFE vAA &
= Aoz nuHEn Uk

3 BSTY A7NFde $79 FE2AFE,
e 2uS8F, STFEEY A2 Starterd

A&l AFE vAA deh

3) HAL . AT
Ao}l 89 chalupa 52 249 A7

“ = 5k A (mg/ H) BST(mg/H)
T L

H R 270 135 27.0 405
4+ (R 6 6 6 6 6
B (k/H) 27.9° 32.5% 34. 4% 38.0° 39.4°
OB OE (%) 3.6 3.3 3.8 3.6 3.6
AEBEER (% 3.4 3.4 3.4 2.4 3.4
OB X (% 4.8 4.8 4.9 4.8 4.9

*:35% FCM, a,b,c : p<005

11, FL4eol g BST R BHEEE

e o 75 | CHOl tiRMEABE
S Gfl EME | an) | o) | T
mg/ ) (kg/H) (ke/H) %
Brumby & Hancock(1955) 4 50! 84 13.2 +5.9 +44.7
Machlin 5(1973) 3 38.6Y 70 10~15 +5.0 +30~50
Peel 5(1984) 5 507 154 19.8 +3.5 +17.79
Bauman 5-(1985) 6 279 188 27.9 +4,6 +16.5%
Bauman 5(1985) 6 13.5% 188 27.9 +6.5 +23.3Y
Bauman %-(1985) 6 27.07 188 27.9 +10.1 +36.29
Bauman $(1985) 6 40.5% 188 27.9 +11.5 +41.29
1) Jet=AiRGHE  2) BETTEGH  3) HEHMAR 4 BR
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H 12 249 Wy ojX = BSTY 9%
2p BST(mg/H)
0 |12.5{ 25 | 50 )
AAFS M| M| 4] K
PS54 28 | 26 | 21 | 147 | <001
34 61 | 69 | 69 | 78 | 0.19
TR 231618117 0.2
FHLF 126 | 111 | 128 | 133 | 0.55
FARAY [ 28~35Y. F77} 2569
*: Omg/ H ol tH&i A p<0. 0591 f-2} 247k et
13 229 W44 ujX & BSTS 943
ap BST(mg/H)
0 |12.5| 25 |37.5] »
BrFF 30 129 3 | 3 -
PS5 26 | 26 | 25| 23] 0.9
23R d 43 | 51 | 53 | 46 | 0.39
T35 3.2 1272328 0.57
Ted4 122 | 116 | 113 | 131 | 0.81
FAMAIY 1 98~105Q, F7)3t 2009
¥ 14, 249 A7 viNE BSTY 9%
2w BST(mg/H)
0 |125] 25 | 50 [
F4-(Fg0) 3 [ 3| 3| 3 -
AEA 2 () 1 3 1 1| 0.86
SEAR BT (BHER) 1 3 2| 4| 069
B (S0 1 3] 2 4| 0.69
FL5 4 (SEE0) 6 11210 13] 02
DHIEMa== | 3.1 (3.3 | 3.4 39| 0.05

Fo7iA g 28~359, Bo7)7 266
* 1 Omg/ Bl ds) A} p<0.0591A 49247} Yot

H 15, 8, FURG, BUEHRE 2 AAxAA S 1)
He BSTS 9%

22 BST(mg/H)

0 |10.3] 206} 41.2
FL4(3RED) 7 7 7 7
FE(kg/B) 29.9 [33.4 |37.5 |'36.9
FLIER(%) 3.56| 3.56| 3.88| 3.83
HESER(%) 3.21( 3.29( 3.29( 3.33
B E (kg/H) 22.4 [ 23.2 |24.6 | 23.4
NAZAA 37 1 30| 27 | 2.4

a,b : p<0.05
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712 5. BSTAZE A% 4433 A2dA 2 37H)
ELEEEXN

uXE 4 ¥ 12, 139 295t BSTY
EAqMAL Bl427(28~359)F AR BlH
Z271(90~105¢)9) & Ao 4 BSTHEA o] 12.5
~37.5mg/ A= o] 9L mA)A) &9k
on FYYste] AFNME BSTY Fo& ¥
2o FFg v i Bi Pk 2
Hu} 50mg ©]39 tFFREANNE FEHEY A
3t FHYS ZUtE JE Aol AAHT Q)
o] o}dx BSTd tjs) Bu} 2L dA77 A4
Holg AZ dAR: ok

o WAL Hf27Y T A
7b ek, 25 M E fFo] 10094 F
NHEBzA FHAFI 2.79 FU8ln £33
F710.013 F7MEe Ao Buga Y7 W
o BSTE F9% HAi9 wiyHede 1%Y
29 AN E YA FAHR god A
23 Y40 HARAZ NEE JI5AE A
A 4 gioh

Hao A7 Uit BSTY 493 8% &
Aolck. BAo 7o iy BSTY F #
g Hue A3n 2ddse dfdie 49
< gle ez Budiu §loy o] RiEd o
PN FHelAN AL} HEI Jgs|ojR o}
Fid=d

B UE BE9F 28~PBIZREH 266U
BST9 F471250] oA 539 AL

BSTHelz g%
AP g
Py ~,
e ~. o N
SRR W SN O
e PN, o
N A5 Ws
| ! i ! | I ! | 1 |
! 2 3 4 5 6 7 8 9 10
8] -f-3 7] (weeks)



A =AM Aoltl, o] B BST2 o7}
ABEAZ, A48 A9, LFEAY, +4E 9
Ao Fo 9L vIX A ggidE A Y
R A EFE SOmg/E FooA ZF7HERA)
B 2% ge FFolgtn Budu o}
BSTA 2| 7ol A AAESF7F F75 1 doke A
o did3] fo& sjof stk
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38 6. Clinical Findings of Body Condition Scores in Cattle

Ty

¥ )/

Score

Condition Grossly fat Fat Good

Tailhead Area Tailhead buried in fatty tissue. Folds of soft fatty tissue Fatty tissue easily felt over
Skin distended. No part of present. patches of fat the whole area. Skin
pelvis felt even with firm apparent under skin. Pelvis appears smooth but pelvis
pressure felt only with firm pressure can befelt

Loin Area Folds of fatty tissue over Transverse processes cannot  End of transverse processes
transverse processes. Bone be felt even with firm can be felt with pressure,
structure cannot be felt . pressure. No depression but thick layer of tissue on

visible in loin between top. Slight depression
backbone and hip bones visible in loin
ST
| N
Y /AT

Score

Condition Moderate Poor Very poor

Tailhead Area Shallow cavity lined with Cavity present around Deep cavity under tail and
fatty tissue apparent at tailhead. No fatty tissue felt around tailhead. Skin drawn
tailhead. Some fatty tissue between skin and pelvis, but  tight over pelvis with no
felt under the skin. Pelvis skin is supple tissue detectable in between
felt easily

Loin Area Ends of transverse processes  Ends of transverse processes  No fatty tissue felt. Shapes of

feel rounded, but upper
surfates felt only with
pressure. Depression visible

in loin

transverse processes clearly
visible. Animal appears
emaciated

sharp to touch and upper
surfaces can be felt easily.
Deep depression in loin

(From the Ministry of Agriculture, Fisherles, and Food, 1976.(MAFF Crown Copyright)
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TComplex, biologically active proteins(eg, enzymes and hormones) can be manufactured safely and cost effectively
through applications of biotechnology. Some of these proteins{eg, human insulin, human somatotropin, rennet for
chesse manufacture) are currently approved for medical or food processing applications. Bovine somatotropin(bST)
for lactating dairy cattle is another product that can be produced via biotechnology and may allow dairy farmers to
produce milk at a lower cost. In 1985, based on an evaluation of toxicological data, the Food and Drug
Administration concluded that milk and meat from bST-supplemented cows was safe and wholesome. The Food and
Drug Administration has authorized the use of milk and meat from bST-supplemented cows in the commercial food
supply. Its evaluation of the impact of bST supplementation on the long-term health of dairy cattle is near

completion, and bST may be approved for commercial use in early 1991.
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