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Fig. 7. Detection of disialyl residues in bovine AGP. The dotted line is
a chromatogram after direct hydrolysis of bovine AGP. The solid line is
a chromatogram after periodate oxidation treatment followed by
bydrolysis.

438

Discussion

Except for human AGP, animal AGPs have received little
ot no attention with regard to their glycans. We analyzed
oligosaccharides of AGP samples from human, bovine,
sheep, and rat and compared their patterns after labeling
with 2AA (Anumula and Dhume, 1998). The fluorescently
labeled sialic acid-containing oligosaccharides were
superbly resolved based on the number of sialic acids, and
isomers of oligosaccharides having sialic acids in different
positions were also resolved. In combination with MALDI-
TOF MS measurement, we could identify the structures of
sialo-oligosaccharides after collection of the peaks, albeit
the positions where sialic acids were attached were not
determined.

AGP samples from human, bovine, sheep, and rat sera
manifested quite different sialo-oligosaccharides patterns.
Human AGP contained di-, tri-, and tetraantennary oligo-
saccharides, and some of the tri- and tetraantennary
oligosaccharides iecluded a fucose residue to form sialyl



Lewis x structures, as reported previously (Sei et 4., 2002,
Stubbs et al., 1997). Rat AGP contained diantennary oligo-
saccharides as major oligosaccharides. An extremely com-
plex pattern of the chromatogram indicates that rat AGP
contains highly acylated cligosaccharides as also shown
from MALDI-TOF MS measurement of the major peaks.
On the contrary, bovine AGP contained sialo-diantennary
oligosaccharides almost exclusively. Furthermore composi-
tions of sialic acids were quite unique, and novel diantennary
chains having two NeuGec residues as well as two NeuAc
and both NeuAc and NeuGe residues were found abun-
dantly. In addition, we found hypersialylated diantennary
oligosaccharides that contained three or four NeuAc and
NeuGe residues in various ratios.

We eliminated the possibility of the presence of disialyl
linkages by two different approaches using partial acid
hydrolysis and periodate oxidation. The results indicate
that each sialic acid is attached to different positions (i.e.,
Gal residues of ponreducing termini and GleNAgc residues
of Gal-GlcNAc branches). To the best of our knowledge,
there have been no reports on sialyl transferase regulating
biosynthesis of such hypersialylated oligosaccharides, and
further studies on their biosynthesis will be required.

Regulation of NeuGe biosynthesis is known in develop-
ing pig small intestine (Malykh et al., 2003), Sialic acids in
bovine fetal and adult tissues were analyzed, and NeuGe
was abundantly present in all bovine tissues (Schauer ef al.,
1991). In bovine fetuin, oligosaccharides containing only
NenAc were present almost exclusively as shown in the
present data (see Figure 2). We also found that NeuGe
was present in various digestive organs of mice and rats in
different ratios to NeuAc {(Morimoto et al., 2001). There are
also many reports on adult animals having a higher propor-
tion of NeuGc than young animals. AGP and fetuin are
produced in liver. At fetal and newborn stages, fetuin is
abundantly present in bovine sera. However, AGP is one
of the major acidic proteins at adult stages in mammals, and
fetuin is hardly detected. Establishment of the relationship
between fetal fetuin and AGP in adult stage will be a
challenging target for understanding biological regulation
of these proteins and their carbohydrate chains.

Materials and methods

Materials

Bovine fetwin was obtained from Gibco (Invitrogene,
Nihon-bashi, Chuo-ku, Tokyo). AGP samples of human,
bovine, sheep, and rat were from Sigma (St. Louis, MO).
NeuGe, a-chymotrypsin, and bicine were also purchased
from Sigma, TPCK-treated trypsin was from Worthington
(Lakewood, NJ). Sephadex LH-20 was from Amersham
Bioscience (Uppsala, Sweden). 2AA and sodium cyano-
borohydride for fluorescent labeling of oligosaccharides
were from Tokyo Kasei (Chuo-ku, Tokyo). Peptide-N*-
(acetyl-B-D-glucosaminyl)asparagine amidase (N-glyco-
amidase F, E.C. 3.2.2.18) was from Roche Molecular
Biochemicals (Minato-ku, Tokyo). NeuAc was donated by
Drs. Tsukada and Ohta (Marukin-Bio, Uji, Kyoto, Japan).
Water purified with a Milli-Q purification system (Milli-
pore, Shinagawa-ku, Tokyo) after double distillation of
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deionized water was used for preparation of the eluent for
HPLC. Other reagents were of the highest grade commer-
cially available.

Analysis of carbohydrate chains released from AGP
samples with N-glycoamidase F

Carbohydrate chains were released from the protein after
digesting with a mixture of trypsin and chymotrypsin as
reported recently (Nakano et al., 2003). Briefly, a sample
of AGP from animal sera (500 pg) was dissolved in 20 mM
bicine buffer (pH 8.0, 50 pl) and the solution was kept at
100°C for 10 min. Afier cooling, trypsin (5 pg) in bicine
buffer (5 pl} and chymotrypsin (5 ug) in the same buffer
(5 pl) were added to the mixture, and the mixture was incu-
bated at 37°C overnight. After the mixture was kept on a
boiling water bath for 10 min, N-glycoamidase F (0.5 U, 1 ul)
was added to the mixture and kept at 37°C for 8 h, and the
mixture was again kept on a boiling water bath for 10 min.

Carbohydrate chains in the mixture thus obtained were
directly labeled with 2A A according to the method reported
previously (Anumula and Dhume, 1998). To the enzyme
reaction mixture, was added a solution (200 pl) of 2AA and
sodium cyanoborohydride, freshly prepared by dissolution
of both compounds (30 mg each) in methanol (1 ml) con-
taining 4% sodium acetate and 2% boric acid. The mixture
was kept at 80°C for 1 h. After cooling, the solution was
applied to a column of Sephadex LH-20 (1 x 30 cm) equili-
brated with 50% aqueous methanol. Earlier eluting frac-
tions showing fluorescence at 410 nm with irradiating at
335-pm light were collected and evaporated to dryness. The
residue was dissolved in water (100 pl), a portion (10 pl) was
analyzed by HPLC, and the peaks were collected for MS
measurement.

HPLC of the fluorescent labeled carbohydrate chains

HPLC was performed with a Jasco apparatus equipped
with two PU-980 pumps and a Jasco FP-920 fluorescence
detector. Separation was done at 50°C with a polymer-
based Asahi Shodex NH2P-50 4E column (Showa Denko,
Tokyo; 4.6 x 250 mm) using 2 linear gradient formed by
2% acetic acid in acetonitrile (solvent A) and 5% acetic acid
in water containing 3% tricthylamine (solvent B). The co}-
umn was initially equilibrated and eluted with 70% solvent
A for 2 min, at which point solvent B was increased to 95%
over 80 min and kept at this composition for further 100
min. The flow rate was 1.0 ml/min throughout the analysis.
Detection was performed by fleorometry with A,, =350 nm
and A, = 425 nm.

MALDITOF MS

MALDI-TOF mass spectra of AGP samples and the fluo-
rescent labeled oligosaccharides were measured on a Voya-
ger DE-PRO apparatus (PE Biosystems, Framingham,
MA). A nitrogen laser was used to irradiate samples at
337 nm, and an average of 50 shots was taken. The instru-
ment was operated in linear mode using positive polarity
for proteins and negative polarity for oligosaccharides,
respectively, at an aceelerating voltage of 20 kV. Samples
{(~10 pmol, 0.5 pl each) were applied to a polished stainless
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steel target, to which was added a solution (0.5 pl) of 2,5-
dihydroxybenzoic acid in a mixture of methanol-water
(1:1). The mixture was dried in atmosphere by keeping it
at room temperature for several minutes.

Detection of oligosialyl units

Bovine AGP or a fluorescent Iabeled oligosaccharide
collected by HPLC was dried and hydrolyzed in 0.01 NTFA
(20 pl) at 50°C for 1 h to release disialyl unit, and the
solution was directly derivatized with DMB (Dgjin)
(Morimoto et al., 2001; Sato ef al., 1999). In brief, to the
hydrolyzed solution was added 100 pl of 7 mM DMB solu-
tion containing 5.0 mM TFA, 1| M 2-mercaptoetanol and
18 mM sodium hydrosulfite. The mixture was incubated at
50°C for 2 h. In the similar manner, Neu5Ac, Neu5Gec, and
NeuSAco2-8NeuSAc (donated by Drs. Tsukada and Ohta
of Marukin-Bio, Kyoto) were derivatized with DMB and
used as the standard samples. A portion of the reaction
mixture was analyzed on an octadecyl silica column
(YMC-Pack ODS-A, 4.6 mm ID, 150 mm length, YMC
Co., Kyoto, Japan) using a Shimadzu SLCI0A HPLC
apparatus with a Jasco FP-920 fluorometer at A, 448 nm
and Aex 373 nm. The elution was performed in isocratic
mode using a mixture of methanol-acetonitrile-water
(14:2:84, v/v) at a flow rate of 0.9 ml/min at 40°C. At this
condition, NeuAc, NeuGe, and NeuSAco2-8NeuSAc were
observed at 10.5 min, 7.7 min, and 9.0 min, respectively.

Another approach to detect disialyl residues was per-
formed according to the method reported by Sato et al.
Briefly, an aqueous solution (10 pl) of bovine AGP
(200 pg) was mixed with 50 mM sodium metaperiodata in
50 mM actate buffer (pH 5.0, 10 pl), and the mixture was
kept at room temperature for 10 min in the dark. After
addition of an aqueous solution of 10% ethyleglycol (10 pl)
followed by incubation of the mixture for further 15 min at
room temperature. 1 M soediuvm borohydride in saturated
sodium bicarbonate solution (10 p]} was added to the mix-
ture and kept at room temperature for 15 min. To remove
the reagents, the reaction mixture was diluted with 300 pl
water and filtered through an ultrafiltration tube {molecu-
lar cutoff 10,000; Millipore). After washing the retentate
with water three times, the retentate was collected with
10 mM TFA (40 ul) and was kept for 1 h at 80°C to release
sialic acids by hydrolysis. A portion {20 pl) of the mixture
was derivatized with DMB and analyzed by HPLC in the
same manner as described.

Abbreviations

2AA, 2-aminobenzoic acid; AGP, ol-acid glycoprotein;
DMB, 1,2-diamino-4,5-methylenedioxybenzene; HPLC,
high-performance liquid chromatography; MALDI-TQF
MS, matrix-assisted laser-desorption/ionization time-of-flight
mass spectrometry; TFA, trifluorcacetic acid.
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LE% &) THlEL, Wi, [#einE (&
FR#MH XX 000 | EFofieg THETH, (B
TABHE (TR XX 000)] i3, JAN o
EThHh, INN nFEitid, [glycoprotein appro-
ximately XX, 000) J} 102 T, Z2ABHTTOS
FREGTEEERET 5.

4, ~NT7FFHividAHENEE (—F§s»r=
) %, Bl [B829F, BEHE29FH
bip Beeres 1%, [REeEy4~—] ZroEfT
BHEEY 3.

5. RTFFHDWELAAENT I S BRBENE
BAEET 2, Fh, TR ANT 4 FHEERUE
PREMNELZTT.

6. “TFFHBEWIIABEDEAKIE, EBET
HiEEEFRET HLEIT L, LL, B7F
F&HDWEERABHEDHEITIE, BRI
2T, WREL HITEMIEL RILT S,

7. BETHERZBECL > THEL2EWERT
i3, REROLZABHDOBEIZHE, DNA77SF 72
v P ABRTAEERTMET A, £, R0
mABEOHEERNEAIC, BRTIEEEE
FERT,

8. BEETREIETIERILELTESICE,
i¥, A2z DNA #»% / AB{EFH cDNA » %t
EERAET S
lEnn—nit, WHO ) INN HHE& 872

FHRERON—NTH L, JANDOEHD, 11T

IR TIThb T 3,

LIF, RABMNESBRUBFREERERE 24

iz, HREHEMAT S,
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i & B

4.1 A4 >» X (insulin)

A 2N, BRD T4y 2 B g8
TEEINLATF FRLELTHD, 2X0 Y
NTFFH (A B » L BRS h, miNk
SERRDVANT 4 FRATHE L e s
T, A2 i3, MERTER2RT.

ARV DELE, (4R ) ] 2HwTH
HY 5. BETIEMWEDEIZE N T I EES
HRUYBNDT, FRICAWHWELLETT S,
Bkt A4>2Y) > Insulin (human)

7% 4> 20> Insulin (porcine)

742 Insulin (bovine)
(FEER:[754>20 1R [9 420 &
VWAL, INNZ (IEREIZIE, insulin @ mINN
(modified INN)) T4, JAN izi3#%\vs, JAN ©
i, TIRTRANESEE 1>z ] kY,
TEIXET7EDAL 20 > 5T, )

FRUBEAAERS (JP14) ik, [1>2 )
Yl ETebd4rR)y HEFAHBR)] HUUER
SNT3 (Fig. 1, 2), #E13, RBACUHTR
WENIRETHIRZIC L DS S HEERSTH
3,

AY 2y ik, BEBERS—BEHT— F~—
2 (JAN 77— % ~—2z, http://moldb.nihs.go.jp/
jan/Defaulthtm) Iz, L®En2 S E+* 285 H
PR EN T3,

A>2) v

Insulin

bRy (BEFHIER)

Insulin Human (Genetical Recombination)

A2y TR (BEFEES)

Insulin Aspart (Genetical Recombination)
A2y FFIin GHEFEER)

Insulin Detemir (Genetical Recombination)
A2y TFINFEy BETFHEL)

Insulin Glargine (Genetical Recombination)
A2y Y27v (BETERZ)

Insulin Lispro (Genetical Recombination)
EhAra)y (B)

Insulin Human (Synthesis)

LAYz (A

Insulin Human (Biosynthesis)

BEFERZIBEC L VMEL LT S EEE o
RUBAVR) v BEIKEOELNE, [41221) >
Q00O mdJiz, 4v2)VvopricP: /B
BESOBERT AR NI CZEBL& TRt e
EXEMER—#E (INN) Lv—A T 5 Twn
5, BLAZ, [4>2 Yy FTR;NLF] I, &
P42 ) > Bén EHDT ) o htP R
TXVYBTEREINA> AN ThD, 12, B
PENEESH KL (JAN) DdgL—nict Y,
BEFHBRIICE >TSS 2 ) vz,
Ez%E [OO00 GEEFM#HI)]| 45,

RiZ, 420 >0FE (HER, £RLY) =
BIEDWTHRS, RHRED (42 ]| 0B
Fi2id, HER, TR FFRBOKEI 2, BR
DHDEHr 6, TR T IHENL v 2 VT
HHZ LD (Fig.1). —F, JPU Tz L
BantTe 420y GRETHEEL) ] 0,
BEX, 4FR, 9F8, CASEE E#Han<
W3, USP26 (2003) izi3, [Insulin] 27X#E = #L

AVAY v
Insulin
A=l v

EoaREEAY X7 2 OlER» LEL DT, miY
TRTELVERARDY, EFETALE, REL SN
MU, 1 mg 279 26 4 v RV B LS.

A FRHC A BB L + F5t 5.
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Asn-Tyr-Cys-Asn-NH;

o]

CMTHmNssO-nSg . 5807.57
[11061-68-0]

ErAYRY Y GRGFHIRR)

Insulin Human (Genetical Recombination)

Gly-lle-Val-Glu-Gln-Cys-Cys-Thr-Sar-lle-Cys-Ser-Leu-Tyr-Gin-Leu-Glu-

Phe-Val-Asn-Gin-His-Leu-Cys-Gly-Ser-His-Leu-Val-Glu-Ala-Leu-Tyr-Leu-

Val-Cys-Gly-Glu-Arg-Gly-Phe-Phe-Tyr-Thr-Pro-Lys-Thr-NH;

| ARRBETERASHEACCNE TR Y OT, I
YT xesENbY, BT E, RELCESEDC
WL, 1 mg 27%b 2756 4 2 Y vH{wD ¥ &

Fig. 2

TWwad, ZNiR77XE7HkD4 2 T
HOREFERBD (420 tE—DWHETHS
(Fig.3). USP26 @ [Insulin] @& Hiz i, 75 4
AN e LAY R ) roFENFTROER, 4
T, FFH, CASHESVRBSINTENFTHL
BHEEicbA B, 72, USP26 (2003) 4, [Insu-
lin Human] MBI N T35, ZHLIEER,
ST TFE, CASEHESHFEBEINTWSE, E
EROEER, 7, oFE, CASESR, EX
ROFERERTEARETH S, BAREN 4>
2Nl b, Teb4ra)y GRIBFMEERL)] &
FEktc, #iER, 7R, T8 CASHESHE
BENr3 )i weFL 5,

EYMERTE, BEOFENFELEBT L0
DEELBEREICL S, Toikzé, #ETFHR T8
HENLEXKSICE, E£% [O0C0 (RizFHiE
A LT3, £z, EROERY, [FRIE
BTl BfE A THEI N DT, o J
DERDH B, Kok kS, 4, K E
Rz A 2 yBHREFRFCPBEI NG &
#FZ N5, RENJANZHSONL—LTIE, &
BTGz CEINE A R CBREROWT,

Pharmaceutical Regulatory Science Vol. 35 No.12 (2004)

IEFEBER L LM IETICRT L Y IcHERE
BLIEEOFEELHRL TS,
e b4 > 2) > BEAESRBRTFO
RAIL L - Tz THEI D E F A
AN CHBE S, LBLNSE R/ AN
FUKT, (AHIXIRBE (T /B
FIFEET) fLon {7 2 JERE) BREIRHML,
(AR BE) (T /EBORFES) to
(73 /BREL) O T3 /BRENER
HLY B (BEMEILA) LU 22 S5 M
DT 2 /BERELLLDBHER)NTFF
(CoooHoooNooOooSe : 4+ F®#: OO0 O
O]
4%, TNLOBEERFRBFICIES L BIZE,
ZNEIEFREARC LRI LELEL D,
Eikiz, INNOEZE S Y 2 + (http://mednet.
who.int/) KKRBINTWrENMMD4 2 ) v %
R
insulin defalan
insulin argine
insulin glulisine
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Insulin

rGlu- val-ile-Gly-H
4 3 2 1

r L
= Gln - Cys~Cys -Thr -Ser- Mg = €
5 & ?\ 8

9 10 1

L Asn - Val-Phe- H Chain 8
3 2 1

CzssH:slesomss 5771.55
Insulin (pig)

Glu-Val-tla - Gly-H
[. 32 1

4 8
A;n ~Val-Phe - H Chain B
2

C254H377N5501585 5733.50
Insulin (ox)  [11070-73-8).

- than 10 ppm.

y$ - Ser- Lo -Tyr - GIn - Leu- Gl - Asn-~Tyr - Cys - Asn- OH

$ W N 12 13w

—Gln-Hi:-Leu-Cys-Gly-S«-His-Leu-an-Glu-Ah-Leu-Tyr-Léi:-Vul-Cyt-Gy-Glu
4 5 8 7 &8 12‘3!41515:7!&19202!]

HO-&1a - Lys - Pra - Thr - Ty - Phe - Phe - Gly - Arg
30 29 28 2T 26 25 24 23 22

[12584-58-6].

| e T———
Gh-Cys-Cyi-Alu—S«-Wl-Cyl-Scr-Lu-Tyr-Gh-Llu-Glu—lm-l‘yf-Cys-Aun-OH
$ & TNE B 0 N 12 1% 14 15 16 17 18 1@ 20 20

O~ His-Lew - Cys-Gly - Sor- His - Loy - Vel - Gl - &
[ & T 8 93 O hn o2

HO - Ale - Lyt~ Pro - The - Tyr - P - Pha -Gy - Arg

» Insulin is a protein that affects the metabolism of glu-
cose. It is obtained from the pancreas of healthy bovine
or porcine animals, or both, used for food by humans, Its
potency, calculated on the dried basis, is not less than
26.5 USP Insulin Units in each mg; Insulin labeled as
purified contains not less than 27.0 USP Insulin Units
in each mg, calculated on the dried basis. The proinsulin
content, determined by a validated method, is not more

15 16 17 8 19 20 2

1o~ Lew-Tyr - Leu -Val - Cys- Gly- Gl
Moo T e iszozl]

29 20 27 26 29 24 23 22

4.2 A4 ¥»%—=7xn0r (interferon)
EXRELTD 4% —72v>] 13, INN
701962 Fic B E T AN R SR T L =
RIoTERTZ () 2A8ET, Sidlacy
ANZADRBININT 2R A 252 2WE" L%
L7z, 4¥%—7xu>it, 74 VAER, HE
BARM, AMBRAIEIER, SR TSERL LR
1.
AV I =700, EEEEOENFERTS
iz [4r8—720y Fr79), [4v9—
7oy N=F| [4rr—7zu> Hre]
ARG THETE, cokE, [4v9—7%

Rx] & [TA77), =21 bowit [F>
7| DI AN—2FAND, [{vF—T 21
¥ TAT77] AN o FER R
AV —Tzur %, [4vd—T7x0y ~te
Z ) M e TR v Y —T 20§,
g 4> s—7xvr Fr=] RT-Y)vrak
T EDRBIBMMBLEET B F—T s b
AL, ®EF, RABBVRLVTRYIMETH S,
LaL, R, TXTOBEIES> 24—«
Uy EEETE, HIMBRHMMEFMISL 23 T4
F—7zvry TA7rlE4v2—720
N OB EEET B LN T T D,
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B, BAECEAv7—=720ri3 1 B LR
ST, Lil, JANT—F~—2zi],
NmBrEEantsy), tnibn—2 4>
F—7xvr Ti77 (NAMALWA)] »*BH
INEEEREIC T - T3,

4> F—-T7 20 DERNL, BENHENR AR
7 3 JERERI N, bR L REEIEE R ViIC L
S>TEICHNCAEINS, LT, JANREHZ4
KT 5.

AvF—7zv> Tir7y (BALL-1)
Interferon Alfa (BALL-1)

4>y—7z0> FL7r (NAMALWA)
Interferon Alfa (NAMALWA)

hoid, e lf>»9—=7z0> Pr77)
THdH, AIHIE P osk (BALL-1) 3% #
Hizt b Y rosek (NAMALWA) #E4£T 5 4
¥»I=7210rThb A¥F—7xz0r TNLT
7IEGRTHEYRTH ), TWHE, WERINLY
STRARUBGTOEELRY D,
4vF—7zvr TL77-2a (RIEZTHEMZ)

Interferon Alfa-2a (Genetical Recombination)
4vF—7zray TL77-2b (BIEFHERZ)
Interferon Alfa-2b (Genetical Recombination)

hoid, BEFHBICE>THEERLE [4
vI¥—7zxwr TR77]THY, E&HZ (R
ZEFERL) | EmanTw3, [TA77-2a]

ETTN77-2b) LT}, T3 /BEFINRE B,

LT, VEHER T 2R WA BAETH B,

AvF—7r0r ~—%-1b GREFHEHE)
Interferon Beta-1b (Genetical Recombination)

BETFHERZBEC - TEEEN [4 57—
Zrury ~N—2] THN, HEERSEELLVE
ABETHE. [—2-1b] EH»RT L I I,
INN ®8icit, 73 /BREFIRELE [ F—
7xuy ~N—%-lal #h5.

Avg—=7-u> Fr=-la BETFHEEZ)
Interferon Gamma-la {(Genetical Recombi-
nation)

BTGz BECL ~TREIN: [ 9 —
Jxzary Fre| THY, BEBSEFLZLWE
ABETH 5,

AvF—7zvr vl
Interferon Gamma-nl

Pharmaceutical Regulatory Science Vol. 35 No. 12 (2004)

[#:--nl] @ nit, INN D2 L—LTE
BYERT.

AvF—7zvy TN77ar-1(BEFER)
Interferon Alfacon-1 (Genetical Recombina-
tion)

[Ph77av]id, AIEZ [TA7r] B0
T/ EBESIREIL, 0TI BREFICEIW
cE R DNA 2 HWTHEFHREZC L > THREL
RODTHBI L ERT, WAL bV AR
BThH5.

NS4 v F—7z0ry TAT77-22 (BIEFHERL)
Peginterferon Alfa-2a (Genetical Recombi-
nation)

R4y F—Trar TALT77-2b GRIZEFMEEHEZ)
Peginterfé_ron Alfa-2b (Genetical Recombi-
nation)

Ihbit, #EEFR[42—7z0> TA7
7-2a] BUF{4v%—7zu> FPL77-2b]ic
RYZFL 7)) a—=nd T 3 FESEMLTHRE
HAELTWABHiLABETH» 2, AHORYD
[~2/-] 4%, BV FL 7)) o=z k258702

ABETHLZ EETT,

Uknktiie, A»F—720i3, &Ri»HiT,
WLrRABETH 20, WG EREZLWiABET
HEOREFIA N, o8, INNI3, [inter-
feron alfal, Finterferon beta], [interferon gam-
ma], & t¥, [interferon alfacon-1J, [peginter-
feron alfa-2a], [peginterferon alfa-2b] HATH
D, ToOMHLENE INNM (modified INN) T&h
5, :
A (BER, BRLE) BBIOWTL, BY
P#EAD 2L DT, JAN DER#PIEZTT,

Wiz A BEOFERE RS

[Eb v d—Trny R—IPEFORHIC L
N (EiE) o (MElefE)y TELINSG () M
NT 3 /BEE (CoooHooooNoooOoooSo ; 4+ F
i#:000) #LL 3 ABEH FFEHOO
O)). B, AQERTOT 3 /BESIZRL,
PANT 4 FRERUVEHEESIMI 2 BHET 2.
TbEEtsth 7z A B EOAH BN TH

(4> —Tzax TL77, ~—2%E)-(H
) (BT 2) (CocoHooooNoooQooo
So:FFE:-OQO0) @ {7 /EE) B (=



634 HHS | HRIRBEER 2 L0 &5, 55, E¥ &0 ERBImCET 2 5%

12 EAL 8 T B, BB L RUE
EFY ) D 1LEI, 1870 (EBEa it
FEY (FE  HOCQ, 220800051}
> (WISHE) 8t (A OLET) I28E8) 7%,
TIFHEENAL THGHEL T BH-A8E
(ZF&  H000)]. ¥z, ZAAKEBHDT ¢
SBEH (PANT 4 FEES ALEIEH IR 4 T
1), RO, b5+ Rt 5.
INLDBNTTREND L ST, AEELTEHT
2B, A =720 BEFOBEE GBEE
By 4v2—7zorofig (Trry, ~—2,

Hre)y AvF—T v kEET 24008 (F

RMIL ) L XOBYHE (F4 4 =—Z LR
—%E), LABBBSIZOWTHT I VBB
EEF (PANT 4 FHEAEED) &, 5FR, &
TE, CASHES LY TH2, Hic, i BET
LGB RTNEORBEST-BE, 37, (k2
EMzABHETH 25810 1), FRicm2 <, 1k
FASEIRLL, (LB ONEE LS F B EhE
BWENTWE, ZNLOEER, REEHEL MY
SEDICURALHEATH B, RAkc{>9—7=20
YRPNBREN LR, SNLOEEFERS A
ST ENEE L,

4.3 BEKRLEL (growth hormone)

BTEANEL VFWENILABERLES T
HEEEENTLAL, B4 22 EH, BhkoR
RIERL EE2HL, FEREMPAEOBEIZR S
5, RERNLEZZ, HHEE som- & BWTHE
L, ®ic, b MULADEERLEY DEAIzE,
ByHE L R HERRE (V2 [ -bove, 77 : -por,
£f : -salm) % & & MHImz,

som---bove

som---por

som---salm
DL IeHmET 5,

B, BACHBRERTWEHEEIR v
JANIZR2&B [V=tra GRETHEZ),
[Vebobry EEFHERR)) 252, 205 b
[Veltoby GHEFEEZ)] 4, BHNEE
mBICZ->Tw3, &8, INN 242, YGZERK
RENEVED DS, £, RERLELOBER
B L URERANESWETO [BERY = b L)
) #JAN CIN#BE T w3,

BERNEXBRABETHY, FEEHT 2
HHIZ, 73/BEF (Y2074 FiS2E0),
DT TR, CASEE, EETr8WE LG
RHEL EThDL, £ Tz, Fig 44z EP Al 0
ENTw3 [V=lbovs ] os#flr Tt

4.4 XY Z2aRITF> (erythropoietin)

ENARBLFUNL, 4 b A4 >D—D2THh 3.
MBEDRHESEAET L2 & &, SRS EEE
Wi 55 WS B HREBOMET T T, HREk
RIELARRIICPERT L, FRMER~ 4L ieas ZRHET 2
VERABETH S, BHEERBCES BRCyL B
ENRMIERL L2V 3,

EXBELCHL) 20fxF243, BESE
-poetin ZRHVIHRETS, L ro) 2u ¥ s
YER=DT I VBEF R EOL) R oL F L
3, Tofxzs> ] rigL, RIS D& %R
THEIE [ RLFY P77, 2R
R=F| HREDXIERHETE. (2R F>] &
r?w77Lr&—fJ&£®ﬁtmz&—zéx
ns,

RE, RFIC3x )20 Rs+ 28t 1 RE LI
B NTwiewv, LaL, JAN 7— 9 ~— 2104z,
[ZHzF> TA7r BEFEREL)), [zix
Fr R—% (EEFERZ)], (Z#zdy 47
vorl, [(FARefFr PA7y (BETESR
)] DARBEIPWBEINTEY, [z Fy 7
N7 7 GRIBFENZ)), [2HxFr ~—3 (&
RFH#Z)Y] D2 RBR, BFUBEER I 2
2T, INNIZit, JAN R Bichz, lepoetin
gammal, [epoetin omega], lepoetin delta} 7 &
Tak H 5 WL & 1L T v» 3, [darbepoetin] |z,
lepoetin] LI3E%L27 3 /EREFIS o b2y
AORIFUEBKTH L, Tth, [erythropoie-
tin concentrated solution) #f, EP iz I¥# 2 #1C
w3,

L 2v Rz OFEiiEfHT 5 LERBIS,
TN AvHLF BEFHERTLEME (L)),
LY AuRrF > EiET 5 MWE L MO,
TFE, CASES, 3, _7FFifioonT s
JRRES (P ANT 4 FRAEEDL), 7R &
TH, 2¥THd. HFTIT, Fig. 512 EP 2y
I LT3 [erythropoietin concentrated solu-
tion| DEWERT.
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DEFINITION

PRODUCTION

by the competent authority.

requirements,

Somatropin is a protein having the structure (191 amino-acid
residues) of the major component of growth hormone
produced by the human pituitary. It contains not less than
91.0 per cent and not more than the equivalent of 105.0 per
cent of somatropin®4/ (CessH 126N,6,020057), calculated with
reference to the anhydrous substance.

Sematropin is produced by a method based on
recombinant DNA (rDNA) technology. During the course

of product development, it must be demonstrated that

the manufacturing process produces a product having

a biological activity of not less than 2.5 [U/mg, using a
validated bioassay based on growth promotion and approved

Somatropin complies with the following additional

635
SOMATROPIN
Somatropinum
CasoHis28N262030057 M, 22 125

Fig. 4

4.5 a0=—FIH¥EF (colony stimulating

factor, CSF)

2u-—fEEFE, Y4 A4 r0—ETHD,
Fafinc /B L iR 2 v = —HER LR
TAIHABABDRETH L, CSF ERT, Fik
AN MBAMPAOTEIRIC L - T, FEhIRI o =—35
BEF (G-CSF), =7u7r—vav=—flgHA
T (M-CSF), RHR:=/un77—Ya20=—Hl
#HRF (GM-CSF), 1 »#%—uv4 %3 (IL-3),
4wy —v4*%x>5 (IL-5 IFEER2o=—REHE
F) S5 EIHLNLTWS,

EXRE: LT =—REERTNLENL, HE
DEREE -stim ¥ AW THEEINE, Hiikon=
—HBEF (G-CSF) Mo#ERiEL -grastim, =
7u7r—yao=—RYRF (M-CSF) Hn#
Rl -mostim, BHIR-=/7u77—Y2pn=—
##EF (GM-CSF) ¥R -gramostim,
A v y—o4 %3 (IL-3) ORI -plestim
Thd, T, WDORUDBIA TN =—Hi
BHFOMAEGLE 2L Dt -distim DEREE
AotastT s,

Pharmaceutical Regulatory Science Vol. 35 No. 12 (2004)

INN Y2 biclt, 18 BMEENTEY, ¥
wrik o v =—HEEF (G-CSF) ¥ (-grastim) =
{3, lenograstim, filgrastim, nartograstim, pegfil-
grastim, pegnartograstim % &4, =77 p—
oo=—fl#EETF (M-CSF) 3 (-mostim) =i,
mirimostim, cilmostim 4%, R -~»7v0 77—
vav=—flgEEF (GM-CSF) $H (-gramostim)
i 1%, ecogramostim, regramostim, molgramos-
tim, sargramostim % &%, { > ¥ —uv{ %3
(IL-3) %8 (-plestim) =%, muplestim, daniple-
stim% ¥3%, L DORLBFA7TNan
BEFOMAEDLE -2 L o (-distim) =13,
milodistim, leridistim % &¥#%, 7z, T
avn=—RIgRFHEE LT, HEEREFTH S
ancestim, REFRAMHEF TH % garnocestim, E
BB ERTFTH 5 pegacaristim 25 5,

nbnd b, JAN 7—F~_—2izii,
TrvieAFa (BIEFHBEZL)

Ancestim (Genetical Recombination)
TANT T AT L (BIETFHEIEZL)

Filgrastim (Genetical Recombination)
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ERYTHROPOIETIN CONCENTRATED
' SOLUTION

Erythropoietini solutio concentrata

APPRLICDSR VLERYLLEAK EAENI'ITG(])A
EH(!.:SLNENIT VPDTKVNFYA WKRMEVGQQA
VEVWQGLALL SEAVIRGQAL LVNSSQPWEP
LQLHVDKAVS GLRSLTTLLR ALGAQKEAIS
PPDAASAAPL RTITADTFRK LFRVYSNFLR
GKLKLYTGEA (;JHTGD

M approx. 30 600

DEFINITION

Erythropoietin concentrated solution is a solution
containing a family of closely-related glycoproteins which
are indistinguishable from the naturally occurring human
erythropoietin {urinary erythropoietin) in terms of amino
acid sequence (165 amino acids) and average glycosylation
pattern, at a concentration of 0.5 mg/ml to 10 mg/ml. It
may also contain buffer salts and other excipients. It has a
potency of not less than 100 000 IU/mg of active substance
determined using the conditions described under Assay and
in the test for protein.

PRODUCTION
Erythropoietin is produced in rodent cells in vitro by a
method based on recombinant DNA technology.

Prior to batch release, the following tests are carried out on
each batch of the final product, unless exemption has been

granted by the competent authority.

V7 AF A (BETFHE)

Lenograstim (Genetical Recombination)
TNEAF A

Mirimostim
L7V AF L (GEIGTAEERZ)

Muplestim (Genetical Recombination)
FNETTAFA GRIGFHERZ)

Nartograstim (Genetical Recombination)
D6 MENPPHI N T2,

B, RAHICRIGELRBE LT v,
(Vv /275256 GRIEFMBLY), (740752
Fo (BEFERD]L [FrFrI7254 BB

Fig. 5

FA#Z)] o3 REIFRREERSHII - T
Wb, &8, (V273 2F24 GRIETFMEZ) ],
(74075 2F2 (BiEFHEL) ] 1, BANIKC
DI NTwb, USP, EPicid, WEEhTwi
v,

e ——REEFEOFEICEHRT 5 LEEHB
LT, 2V ReRxFrHMEBIBD, T4bbE
EFHEETLIHWE (L F), 2o=—HHETF
PEETISYELIMENEN, 5F8, CASE
B, i, 7FFYEHFIONTD, T BE
Fl (2074 FHEAZED), 4FR 4F8,
LB,
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