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-1
1982 WHO 1 hGH anp , 66/217 IRP
4] — 1
, 80/503% (1), 1987 3-9 U+ anp | 55/1 bGH  hGH
66/217 RP , ,
-1
( ) , 2 3~6 U* anp
hGH 10 22 , , WHO ECBS 80/505 B
-1 -1
55/1 bGH 5 44 U* anp , 1.7mg* anp
-1
1~6 U- 2.5 U* mg
1 GH
Tab1 Intemationalstandards for GH
J (date of e leats bt )
(code) estblshment) ( title) ( gplication) (calbration) (unitage)
5571 1955 IsBGH 1S ( bioassay) (arbitaty) .LOU* mg !
66 /217 1969 1st hGH RP 55/1 U; 0.35 U amp, 2 U* mg
( mm unoassay) mg[ By bioassay against 55/1 i IU; 0175 mg * ap~'(Ap
By mmunoassay againgt local standard( nmg) | proxinately 0 175 m g/ an poule)
80/505 1982 1st hGH IS ( ) 55/1 U;  66/217 44U anp !, 25 U* mg !

( ) [ bioas- U ( by bioassay aganst 55/1, in 1.7 mg* amp~ ! (approxi
say ( iitially ); all assay IU; By mmunoassay against66/217 n D) mately 1. 7 mg/an poule)
methods( subsequently) ]

88 /624 1994 1st hGH IS (all assay 80/505 ; 2mge* anp !, 3.0U * mg~!
methods) (by boassay ( hGH
and mmunoassay aganst80/503 By physicochemt+ ) ( specific activity of smat
calmethods 1 @solute tems) ropin fixed at3 U* mg-1 by i~
lematimal agreem ent)
R /574 1998 2nd dGH B (‘al assay 88/624 s (by 1.95mg* anp-!
methods) phy sicochen icalmethals against 88/624 assigna- 3 () U« mg !
tion o be canfimed by biassay)
2.4 hGH 20 80 ,
FDA hGH , , ; N- 1
Met ThGH, (50% ~ 8%
[11]
s Genentech 1 )y o, M et th-
, DNA hGH GH 20 90
( recanb nant DNA — derved hGH, thGH ), hGH R s hGH
, GH
) Tumer ) )
hGH , rhGH
[5~10]
hGH (2, M et—
[ 12~ 15]
2, , thGH, Met
hGH ,
2 hGH
Tab 2 Phylogeny of hGH
IGH IGH
(hGH generation) ( years) (way of prepared IGH )
1 (lstgeneration) 1950 s~ 1970 s hGH (' hun an p i itary hGH )
2 (2nd generation) 1980 s (Early 1980 s) thGH ( expression of thGH by recanbinantDNA technolbgy n Escherchia coli
nc lus jon)
3 (3rd gemeration) 1980 s (mid 1980 s) thGH ( expression of GH by recmbmnant DNA technology mn Esdierchia colj
3 (4t generatim) 1980 s (Late 1980 s) thGH ( expression of iGH by recmbinantDNA technology in manmal cell)
4 (5t generatin) 1990 s GH (expression of dGH by recanbinant DNA technology in secre tion genetic

engineerng strain Escherch ia col)
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2.5 ECBS I"hGH 1S 2mg
Ist hGH K 1994  WHO 1 ( thGH ), thGH
thGH , 88/624 ", 30 U* mg |, 5 30 U-
thGH hGH mg ' 80/505
hGH, 88/624 B ,
, s “J, U mg2
WHO 2 IS
5 12 18 , ,
80/505 B : 12 18 , ,
6.7 U* anp l; , 50 ,
5 [17]

.98 mg* amp ' ( 3), WHO
3 rhGH IS
Tab3 The first Internatonal Standard for sam atropin ( 88/624 : intemational colhborative study estinates of content

(method ) ( standard) (overall esti ate)
(am ino— acid analysis) ( ) [ none ( absoli e detem ination) | 1.98mg* amp- I( RSD= 2.88% )
HPLC( size— exclisionHPLC) ( i~ house standard) 2.07mg* amp~!
(iin vivo b ioassays) 80 /505 6.73 U* anp-! 6. 19— 7. 33( fiducial lin its 6. 19— 7. 33)
(in vitro bioassays) 80/505 6.55 U* anp-! 5.96- 7.2 ( fiducial lin its 5. 96— 7.2)
( inmunoassays) 80 /505 6.15 U* anp- ! 5.95- 6 36 ( fiducial lin it 5. 95— 6 36)
2nd hGH 1§ 1998 , 88/624 1S \ , \
3 ., WHO 2nd thGH , 1997
, 98/574"™, 9 16 thGH " WMGH Met- hGH 2,
, (i) . 88/624 0627- 9701A B, , 2
B , HPIC (i) : 80/505  88/624 B
HPLC HPLC , , 88/624 B
(iii) , thGH 5.0 U * anp |,
( 1. 8 mg* amp l;Me‘[— thGH 5.5 U* amp 1, 2.1mg
) ()« : camp (4,
) (v) ( 32 2 2nd thGH NS 2000
) : 2 1hGH , 635 - 200002
, , 3.0
hGH 30U mg_l, U- mg_l ,
3U* mg |, 1 hGH  ,  98/574 B ,
, 3 .Omg® amp 1,
,2 FDC - P1 3.0 U mg |,
;16 )
98/574  2nd hGH IS 195 mg-* 33 3 3rd hGH NS, 2006
anp |, 30U* mg , 635— 200002 hGH
3 , 3 #GH ,
3.1 1 1st thGH 140635 - 200603,
(N ational Standards NS) ) 20 90 hGH , 1.1

-1

thGH , s 5 me* amp ,
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\ 3.0 U* mg '
4 rhGH
Tab4 National standards(NS for rhGH
(date of (buk
( code) estab lzhm ent) ( title) material source) (calbration) (unitage)

0627- 9701A 1997 Ist thGH NS ( Shang- 80/505 88 /624 1S 5.0 U amp-!
hai Instiute Cell B 88/624 1S (by b | 8mgr amp!
olagy) oassay against80/505and 88/624 By physico-

chem ical methods against 88 /624)

0627- 9701B 1997 IstMet— rGH NS (Shang- 5.5 U* amp-1, 2 1mg amp-!
hai Institute Cell B+
olegy)

635- 200002 2000 2nd fGH N S ( Gene- 88/624 s 1.0mg amp!
Science Pham acenti- by physicochem icalme hods against 88/624 3.0 U+ mg- !
caly) ass iation to be confimed by bioassay)

140635- 200603 2006 3x hGH NS ( Gene- 88/624 s 1.1mg amp !
Science Pham aceati- by physicochem icalme hods agaiist 88/624 3.0 U+ mg- !
cals) ass imation to be confimed by bioasay)

4

, mg 2.5 U(USP Img
: 2.0 U),
GH (U) : (By

(mg) : 1955 1 GH IS conven ton) rthGH 1 mg thGH ( samat

1.0 U* mg ', 1969 1 HGH RP  roph) 3.0 U , thGH
2 U mg ', 1982 1 WH B 25U
* mg ', 1994 1 &GH B 1998 2 mge mg
hGH IS 3.0 U mg | (D) ,
, U GH, mg
5 ; 2nd  3rd thGH NS GH,
, 3.0 U 30 U* mg ' (223
mg | 1992  WHO thGH 5
L 5.1 2005
WHO  ECBS hGH IS U hGH'" “ 1Img

(U* mg ') mg(mg* anp ') 3.0 U,

1993 thGH , (1)

3.0U’mg_l, thGH 0.8mg(2 U); (2) 0.85mg(225U); (3)1.0mg

2.6~ 3.3 U* mg ' (2.5U); (4)1.2mg(3 U); (5) 1.33mg(4 U);
GH, (6) L.o6mg(4 U); (7)1.7mg(45U); (8) 2.0
(D), DNA meg(5 U); (9) 3.7mg(10 U); (10) 4.0mg( 10
hGH, ( HPLC) U); (11)4.0mg( 12 U)"™, 25U
mg , mg_l 2.70 - mg_l 3.0 U- mg_1 R
thGH 1 3.0 U mg '

mg 3.0 (), hGH , 2010 :

“ 7 ,  HPLC mg 3.0 Img 3.0U ,

U+ mg () U, mg

(BP) (USP) .
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