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Human growth hormone is known as one of the peptide hormones which is consisted of
191 amino acids derive;d from the pituitary gland in humans. The objectives of this
study were to supply inexpensive recombinant methionyl human growth hormones
(rHGH) synthesized by the DNA technology in a yeast cell line and to reduce side
effects. The developmental process of rHGH in Biotech Research Institute, LG Chemical
Co. Ltd. was started first with the recombinant gene expression in a yeast cell line and
followed by the establishment of protein purification techniques. The next steps of the
research were to study its physico-chemical properties and biological properties, and to
evaluate various preclinical aspects including pharmacokinetics study, general
pharmacology study, general toxicity tests, and specific toxicity tests. Clinical phase I,
II, I studies were also done against growth hormone deficient children to reveal that
growth promoting effects were similar compared with the natural HGH extracted from
pituitary glands and commercially available rHGHs. The results could be summarized
that (1) this yeast derived THGH have had excellent physico—chemical and biological
properties in comparison with a natural HGH and other synthesized rHGHs, (2) we
could not see any toxic side effects when very high doses were administered to the
experimental animals, and (3) this growth hormone showed effectiveness in the growth
stimulating to growth hormone deficient patients.

AZ4H 328 19149 oviedtoz THY Pelol= s2Ee) YFoz AR
QasAAA gulET. BATY FHe AP 49 A=Y 4¥s2Ee APHeE
FTIUE BE $A8L AUBoz Foluy Utk RTINS YFB2E AZE HHe
FRAAZRD odute AAVIEY HYS ANeE B HGH E= JBUH BY AT,
T A4 Y LAY A¥e) wAE S48 ¥, A5 43¢ AAA dHUT
Td A9 At gatE FroM AZY /2 AN AEEY ABHY 52RE
HRB BHL BAHD e Bohld AP AW A% AA Rl FAHUY
AEFE FolelE WHE 54 FHE BIY 5 9N, Y4 AYIAE oy
gotd] Aol A&Hoz Yt § VI VY AHE B FY,
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28 AAI2EE ALEE Alde 2E e fFATHAA Az AFe2 gA
HAt Age HEsEAdq 32 A% 4 T E2E(human growth hormone)2
HeeAH A EvsHE 191749 ojujxeitoz FAE HPeols T2 dFoR
M &4 94 F(hypopituitarism)g] A 26 24 £ AdrtEs 74 o] 19583 Rabendl
i AAFHALH, 1 o]F AN ANPH dFAH A8 F A AN AP Z2EY 8=
Zexoz F/l §A HAUY. BE ATFAEY AT Ao 93 Mo AAFR
(hypothalamus)ol A AAtE A3 328 WS 3 2E(growth hormone releasing
hormone)o] HEAFANE A3 A4 TEES WA=, 4EY 4 T=28e
ANE ¢83q 71 A% T olEy oy = & F2E9Q IGF (insulin-like growth
factor 1)-& #u]3tA HEd|, ©] IGF 19 9 W} dF F9 3o FA5HA YR
gk AT AF Z2EL WY IF T 47 B9 olve AUy x4 FHPHos
24359, AX dAtd @9 drE @

X g4F AR ALY £ Yt A AT T2ZEL A AAelA FE8 o}
3t7] W QI 2 FHF dAM ul§ AWF ojn, 53] o] AQ AF TEE)
Eog f2EAA Creutzfeldt Jacob diseasezlts AR A Aol A+ Bugd w A9
A ZTEEY AHES 48 AT € & g gudh. H4F @2 o7l 4,000 - 5000
P 9 2 HPFYE A7 Jn 2Y FUdE SRS 4 F B2t g ez
F38 & g Jded, AF X FTF Ho &9 A 4% 22L& ¢FFQA TIE
7Vt sty A v StFe ofF gt 4njAt o] €A 2 ¥ + e &4
Aol AT, old En AT 7tFde) A} AF TEEE T, AE AA
endotoxin®] #frFe] A9 Yt ELE SFAEZ ALdE ATE AFdo 3G
PE AT 43 TS eI B AFE AFIA U

AYPAs 2 9y

£3& =84 g9FHon A HF TEEL FAR AZY 71&S o§se BEuA ¥
o 7b4 ®e) ALg st WAL WAL ORMN E coli® F2 A gtow], AR E
°)2& - Saccharomyces cerevisize®d °|-437|x ¥t}. AXEE E colid] YA
A FE el endotoxino]l A9 §17]d AF TE=EY Az AT $HARE AQIdsn @
F AW A F AFLdAEe QY HE{4A 22 9A mRNAE &3 APE
ANZez cDNAE w59 vectors} §7 AR Yoz A3 5228 dYsA =
o APsgon, o WPste AR YHEE Fole I+E FY F40.
dgt FAA 22S 44 A=Y RE F8% A FAA 53] AF T=2E A
71eg B89 dHordt, AR TE2EL Y ARY FAFTE AT vidA AN £
|30 Bn Fd 7|zt 23 JdFo=2 4r) dEd HF AAE @AY= pyrogen©]
glojot L EE endotoxin® Y= A3} Wolol vt T3 AAY dWAY X
Eolof oE E AFNME QC.E 53 % AAE AT A4F 289 ¢EF 9%
ojges MAHL ARAAN fFHde AAR FA ERA T HE VA 0o HEF
3t

EA AF AAE AZXY 4F 322 owd oA 328 X3 AeA, 99
HIEHAN g8 Je eA 59 £ 544 42, ERY €48 Ad2 #AHx
AEAE AT Wolof ¥t 2 434y 4Ae w4 7] A4 4% HPLC &
FTLCE ¢= &4 SDS PAGEE °l 4 3ten, 729 ¥H4XE amino acid
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composition® amino acid sequencing® ©)83ld cDNAJA F3H= 4% sE289
otujie At vt Z2A Ex WA AL dEAE &9 99 E£# circular
dichroism& ¥% )& Tz &9, 49 derg gAde) FAYH T FPL A%
NMRe] ©]&, 183 peptide mapping& E3% S-S A9 41 A 5 53 gk
AEEA BL radio receptor binding assayE o1 &8l 4A T=289) wYrE 2A
oz Z2AHIAP. In vivo assayE2EE HIAFAEZ AASSY AFS AN AE

o] &8t LG 3% 7l¢ 4749 voled AF20A J4d AZF HF T=283 A
BEEFT T3 FriRLR FHY A7 @& A Y F/18 7|28 weight gain
assayE ol &3 At.

AP AN AT A T2 AYHY SANYLE AY 4F GRS 1949
REE A8AM KGLP A7 7139 33 3% d72 G464y d74es Medga
FAhs Fo3E dF2d 9239 YA FPE SYNNY FReRE 34
AT, BH, 25 54 A9, olFAH B3 54 AY 59 49 =4 A Y, 44 =4
A, BoldA AR, 94 AF R T4 5S4 AY 59 55 54 A8 Sl gtk

54 ANded $3d udyd Agezes 88 AY, BddE 49t 9 AY,
FEH AIY R A2 A3 A Z2E9 F7) 2AF A7 AN 334 a7
AYATE € F yev 47 AA AFF 235 AF Lty 299 YL
MUt Bk @72, § A% FHdiE #4 T 4% 74 F9 FAY = A
71 gEste FPFozd ANY 2o FHYH AHHS L HHP

2 A¥Y 2E A% AdelAg 2o A2 4% T2 x4 249 4%
AEE AAE & Aoz FF, By} HE He wF T A E 19899 9¥d I
A3 Phase I9] 23e) QX ¢ g FAG R AA HAA Y FE Ty APS 4A
sRen, ool I Aok 4 AlY #el ZIEEKGCP)H AAsA =W 34 A .
FTIHHYE UA3A I AY Phase 119} IIE AU

EE 4G AYAA Bote 949 4 - 14 A9 &, UYE A= 9A 43 71E
el A Adsigct. olg AA 71F ¢ BY, (a) Aol L Y, B%H A9 2F
WA 3% oliolAY @ 8% &% 4 cm °1%= A% Hol e ZF, (b) & dF0] 24
old AdHY e BF, 2L (¢) AP 7I5el AYHEAE 2742 47 =28 AF
HAA 4% TE2E FX71 10 ng/ml 0|3}l ol

2434 4 13

FARA =HZ D EH QT FAA AZFAQ PP AN ¥ 52 & wEAA T
W AlYd 94 Aol S AL WA (expression system)E A= ok = Ao,
FaME F2go] A glo] ¢AF}H FHFo] Lol ARE ol§ FH/|Z s £IAFY
ERAA AHAH o2 ALEE FA2 codeR2Y AR 5 A8 714 A3E AFH E2H
AAACl A& AER YAEEE U AAE G4 9 oloiq AFA P39 A
Zaado, FAA Az 71€d g8 TsojAN 9 L ojF ¢ILE L Y5
AA HAGo) A1 EFs AAY F&o] AsEtd 29 7= % 9o A |t
wety FF FAAY 2YAIM = endotoxin®] FHLS 33 ¥F 3 pyrogent §oH
SFAXAA 2 2 5 Ae A € g¥A EE AE ¥4 ARoE AASL FA
gde ¢k ¥ A HE N sdPen, A FHY sy HAHsE I
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BAAYE B FHo.

B 33y 84 7I& 9% 42 1A AY A, FAE A% A z=2E2e 9
489 L ¢XF Z3 A&l & A EAFL G 22000 SE oo AV|YF
M A4 3289 o)FAY dFAI BAHRA GouA olF A Aozt Ynz
AT % Z2EA EA8E 4719 A2EHA7TE 2749 toldgel= ARE 32 USS
8 & 5 AU, o)A T2 2HEPH on|xie] ZHEE T £ YEE
A A 3 ole AxY AW 4 T=28o] AF8 FER 7TXE A AET BY

€ Aoy AAY 4% =289 HEYY 4EE I 487 AH HAgFA
AAE AENA vid FAGRE 253 BEY 23 A EF AT 43 =28 T4
TAME 449, FEAA U BAL FAT TAME 4399 AF FIHE Hol=
Ao Hol F4d AP AR 32EL A EEF vE 9YA|I} WA Zolr}
AT APY delA e A=AA FAHAAF T2EY AR JHE 71TE WY 23N
24784 ol dold, 715 =3 ARPdAME AANE 71 T4 44, pH, 9719 ¥gst 32X
AL £EE 7FF o422 FAHANLH B A8 44L FAHE F& AENH

A A8 gyt el W AP AH2ZH FA AN AP ZE2EL T3 A3A )
A3 2ZHE, A AL Y AL, AT L, AF AL L TEFS gl ug ojHd#
I BaFEx g, 4F HF2 484 (adrenaline, acetylcholine, histamine,
serotonin, kinin @ oxytocin &) g AH A 2] ¢, acetylcholine,
serotonin € oxytocind 9§ HEZL F35 ditt A FLE G A REAA
W3s AERY Aol e, vy & £F4A 89 743 F2e 4FHU=H
oj¢} T AAL insulin@d] WE FAIY FE9 FUE AZEH. ER 27| dAAA
epinephrine % W& oA 28] sl&ol §A HU

2 33 474 A AF ARA FIF S APM FHAEEY ¢
AZF AFE=2EL vls29 REC di& 10 - 160 WWked 742 13 37, W&, 25
Fo @5 1 - 2570 9% 34, AF A3 L 23 248 2FW A 29 HE
33 BASA AHAA APEAS FH2 7]AF AGE, 49 T4, AF 2 23 4239
Wale AR gtov, LDoXE FAETY AF I 43 £%F 015 IUke)9 %
1,000uR¢1 160 IU/kg, 347399 79 oF 50091<) 80 /g, #4285 AP A4 %
260812 40 IU/kgS ¥ Aoz AaHUY oFASA A AN E vh§-29 B4
Az AF3=2EL wd 1, 3, 10 U/kee 13F T H32 FoqF d3} ¢kE e
e AP FHAFHLZ D EFEY A FTEAA 2189 AT o7 dAdA L
54 2 - 3373 ¢AAAN 8F5Y F&, BYALT EFFHTY AU TS5 F4o
FFHReY, FRA T2 A o £FL YALFY siFddy AEHAY. 0¥
olFAEL NP Hd WAEEFE FAA UM E 3 - 10 [U/kg/day Aol
SFo)m, T2 £FF9 3 IU/kg/day 2 ¢, F T EF AYEAY ¢ 9o
flemz BE 4£F02 BAEHAY REANUFH olF4 APAA APdEA FoAdqg
WEE QAXE AF Z7h Ad € Bd B7] FFY Tt 483 W @2
e SP99% R wrlngs g8 FLd% dY4oE ARG, AxH AF
3289 ¢, & FE g% olFAAFEA ANFAMY Ho WA ¥ 10 [U/ke/day
olA}, ¥ 8% 3 [U/kg/day o]A4Y Ao 2 FAHAUTY. BAHAEHY Alg9 3$d
e }FAEA AF dat dddo] AFHUE ¥ o F nFFd EAAE
FAAG A AFE) B¢ T4 L AIFHEN AD T LTFHI o FAY
Az AL A3 T2 2dd BPEL NEES AFHAY. S5 A4 BHAME
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AAEA AY, HoldAd NY, 3443 NP 2549 Aol Ao A QNS4
NEE REAOE Y55 Ty AdI H719 Y, E70 03 Jat5q A7)y
AY, REAdUE FA7] R F57) WstFd AY Fo2 A HoAn REd g
FHEY AYa H71Y AY 29 Y} T=EE B4R} 4 Yz AloldE i),
FHE R YA DY) RAA FAE, A AR, Az o)} 59 W #EHxR
k3 ezte] A7IHANSE BAANNME F990E Wi Qglen | on] SRS
o)FE Bolx gt wely 43 F=Ee AT SHd) oY J¥E FA ¢
Batohizr A9 ANAQ AAY G ogd SAold 7P g dFE ANAYE
Aoz ARHN{Y. E7ode #7218 AF 2H4AAE a2 ZE EAFNA
EAd ojmg Aoy Walx vehA] gsteow 47|t €A R gure] 2A A
59 "ol AAgEHiol T AAFENME F940E Wt itk WARAGNE
EETAAN olFd o]3e £ 5 dYen, TFYYANE ojo] AA. =T 4%
IEEL EE AYTAA FA7] € 471 B dAd oju @ ¥ 03] g=
Aoz AZtew] 9 9 I{ 5 9T nAA] Frt. WoldA AU AndIF S
o] &% B 49l AlY, CHO-KI-BH4 A£E o]43 GNqA o) JNEH n}$2S
o] &¥ AYAYPLZ AR HolH. WA YA TE=E QAL AN A
S| 2Ed AU TN EERIHTFE oj4F B SAWo|E NFY A3} A EA4A
HEoFa Qo] MeFE A WYd ZA EAY AL49 #9492 Fo7 QU
GTM 4 ZTEEL B EQWAE FEUsiA ¢ Ao Aggrh Chinese
hamster®] ovary cell{l CHO-KI-BH4Z o] 8% @44 )4 (chromosome aberration)
T f54 dade YA o)de EHNEY olA4¥Y (aberrant metaphase) <)
HEEol &4 dzT v f4 e FIHE BolA &k Ahe2digid 4¥9NY
23} PCE / PCE + NCES H|&olA FoAFs gi=F o) 2ozt gle AL Ho}
APEADL SFAXY d& 540 Y= Aoz AlrHg Ade YT 949
F7HE B &+ T AF 32802 AAA vle29 UL AN HEY
WEsge) ZFAA & FolH AT &M (RE)E ZAAY oA FA
&3S & B985 AT 94 AY A, nfeA-REAE o] 43 PCA
(Passive cutaneous anaphylaxis) ¥t-§ A @ejuis A4 L 015 [Ukgo 2
2AEAE o 3F 4771 109 njwro 2 ovalbumin®] 6408} ¥l maA FYPA L
YER A gton], 71Uel g o) 4@ ol HA aawgd dolME FdAo] YEUA
W3kt wAGe R AAR FLEAQ AY T ENY YoiNY ARAF AY AH} New
Zealand WhiteH] E7)0] i3t 34 T2 WEAIHLE gt Rez BaxHU

AN FHR ARY 7€ WS ANANY S2EE 9 A% nAAR
AgAe RS B Y gt FEPLS AAEd AAEA HUew oo g Fo
AZE FH4EA AR 015 Wkege F 38 9 & I85FA st Aoz AR,
a0l o A2 o2 Bk AR E AR dHT Y £E71 29 - 31
cmold #of o] A=F 44 T28 59 /A /1Y HEHE d 3T 4% £=271 75 -
90 cm® & AFEHA HUo™ 127/]¥ F= 75- 79 cmE UFAHY F/E B +
AAch olAF A ojn FH3tH] ARHAAN DL Y= AF ALY J4 9 &
ztolzh glen, kAN AN E 34 APH AN BT F T4 € AN
B0 ojud dx BAY § fPone olg AN dFHAUh TE A7)z
oo wE g3 Y4&= AN EAGE Y 282 AAFA L vwHfA 433
we &S A3, old AAdE FAE sggx o)y A= F33A (neutralizing
antibody)7t P B2 AZH AF TEE9 G A Aol s Res Atagy.,
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