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Analysis of Plasma Proteome before and after Oral Administration of
Acidic Polysacharide from Panax Ginseng, Double-blind,
Placebo-controlled, Randomised Trial
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Chong Kwan Cho?, Hwa Seung Yoo™

Department of Oriental Pathology. College of Oriental Medicine, Sangji University,
1:Research Institute, National Cancer Center, 2: East-West Cancer Center, College of Oriental Medicine, Daejeon University

Ginsing polysaccharide, known to have an immune regulating effect, was administered to 23 randomly selected
healthy male subjects with a mean age of 23 years in accordance with an IRB approval. Then, these subjects
underwent physico-chemical tests and serum proteome was analyzed from the blood sample taken from these
subjects. Analyses of proteome involved image analysis, protein sections and protein identification in sequence after
two-dimensional electrophoresis was carried out. During the physico-chemical test, 4 subjects were excluded from the
study. In the proteome analysis, identified were 5 spots such as SP40, 40, Cytokeratin 9, hypothetical protein
LOC544932, Apolipoprotein E ,similar to Human albumin, which showed differences in the amount of protein
expression. In conclusion, changes of 5 proteins were remarkable before and after administration of ginsing
polysaccharides. In certain cases, hepatic and renal slight injury occurred. Thus, further clinical study on dosage
regimen would be necessary for securing the basis for concentration-dependent effectiveness and safety.
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Urea, Thiourea, CHAPS, DTT, Benzamidine, Bradford
solution, Acrylamide, lodoacetamide, Bis-acrylamide, SDS,
acetonitrile, trifluoroacetic acid %! a-cyano-4-hydroxycinnamic
acid= Sigma-Aldrich(Electrophoresis grade or ACS reagents,
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Fig. 1. 2-Dimensional electrophoresis of plasma from the pi and
molecular weight.
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Fig. 2. 2-Dimensional electrophoresis of total volunteer.
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Table 2. spote] LHHT #3}

spot Bla(SSP)  EXEkDal o Ty

1204 3843 461 FIvS

1206 3881 472 2

1308 50.97 438 2

2103 30.75 492 Fa i

2505 7383 49 A

2506 7322 498 fapnd

3205 4037 504 g

3501 7340 501 Zia

4201 4463 523 =7}

5109 R.77 5.66 s

7101 2967 6.48 =

3. TR E3

5719} spoto] AEZT} HlTEH BE A& Sl Y= ¥
312 LEO] o] spot@ TIUOE Tl BHES Al

(Fig. 3, 4).

Fig. 3. 2-Dimensional electrophoresis pattern of the human serum 9
protein Spots

Fig. 4-1 Each Spot image of 9 proteins(SSP 7101)
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Fig. 4-2. Each Spot image of 9 proteins(SSP 1204,Continue). Fig. 4-6. Each Spot image of 9 proteins(SSP 3205, Continue).

Fig. 4-3. Each Spot image of 9 proteins(SSP 1303,Continue).

b s S

Fig. 4-8. Each Spot image of 9 proteins(SSP 5109, Continue).

Fig. 4-5. Each Spot image of 9 proteins(SSP 2505, 2506, 3501 , A & LR : . :
Continue). Fig. 4-9. Each Spot image of 9 proteins(SSP 1208, Continue).
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2D-geli241 2 ST} spote AYEATIE Eol] A EH

& S, 1206, 3205, 3501, 5109, 7101E EQ1EISCE 12062 SP
40, 40, 32052 Cytokeratin 9, 35012 hypothetical protein LOC
54932, 5109 apolipoprotein E, 71012 human albumin®] &&

2 ERIF K Table 3).

Table 3. The detected proteins by 2-Dimensional electrophoresis

Spot No.  Gi No. Peptide sequenced Protein name MW(kDa) pl

RPHFFFPK
ASSIDELFQDR
QQTHMLDVMQDHFSR SP40,40 3700 &7
QQTHMLDVMQDHFSR
EPQDTYHYLPFSLPHR

1206 338305

GGSGGESYGR
SGGEGGGGLGSGGSIR
SSYSRFSSSGGR
IGLGGRGGSGGSYGR
FSSSSGYGGGSSRVCGR
GGSGGSYGGGGSGGGYGGGSGSR
SGGGGGGGLGSGGIRSSYSR
HGVQELEIELQSQLSK
TLNDMRQEYEQLIAK

05 WUB4T6 CWOK;”“” U 52

SROMMK

LRAQVGAGR

L PAAVAVELR

YVAGFPDLQR hypothetical .

LGTSCPALAHVEK protein 8527 98

MDPGDPAGDPAAGER LOCH4932
CLSVDCSLKAQQQAK
SCLLAHVHRLHHEGR
DPLLLLOQALQTLWSTR

3501 31377746

WELALGR
FWDYLR
LAVYQAGAR
LGPLVEQGR
LQAEAFQAR
RLAVYQAGAR
LQAFAFQARLK ,
AKLEEQAQQR apop"r']p%pm‘ %31 56
AATVGSLAGQPLQER ¢
SWFEPLVEDMOR
SWFEPLVEDMOR
VOAAVGTSAAPVPSDNH
GEVQAM_COSTEELR
GEVOAM_GOSTEELR
AYKSELEEQL TPVAEETR

5103 178849

YLYEIAR
SLHTLFGDK
KYLYEIAR similar to
LVNEVTEFAK human 5343 57
DAHKSEVAHR albumin
FKDLGEENFK
VHTECCHGDLLECADDRADLAK

701 763431

olslstd AAMEINRMY BN
& 2889 AR F 450] HSIACE Screening HE &
1A} HElEAIA 181 ALT $2R17} 50 u/1(<40) 2.2 E0IEIR
I, 18E WBCZ} 3,320/mm3(4,500-11,000) 2.8 E0lElo] ot
| EEEAL, 28 £8% BAR] QAR 717 & 850
75332 Hisle] g2Ech

HAIFo] ARE 198 F o|3ar FHalol {loix] EAll7}
HMHQ_]‘ A= AL 1#E BUN X9 4145269 mg/dl
(<25)), 1= Urine & leukocyte(+)9] #&, 18= ALT 39
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A BT O E B6IRTt 71 oldutgolLt Azt oladt
2 BASA &

élg
B
B
opi
iz
40
ﬂf
oy

F

A =ZEeaAE A - A €7 bicinformaticsd] &
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AR v} At I FHEE comparative proteome analysisE

0|85l QRIS M| H9]9)] ginseng major protein (GMP)
k329 R0, peptide finger printing, internal amino acid
sequencingE 0|83 FZ, Y3l Bl Rlo] EE AU E &
UTH*P, 2 Z RIS 0183l AT el ol AT oF
B Ag FY ) FAIE ¢ F g W ZEHSY A - # vl
E 3 &7 T8 AIEE vl el o] dPlAe B8 oF 30
059 Mk ZZH SO BME Soll AU QA Bl
E 35S £58 4 JE ZUE UL siGn. 2ug &
HEW CR2-C3d, antitrypsin(THAZY] & AMSHEIEo] @ad),
proapolipoprotein % apolipoprotein(51 & gH] o2k} 7H4io]
£ Q9% 98 &), Vitamin D binding protein(@ S1taolA] B
£ B35k 98 ©H), Ras-related protein Ral-A(phospholipid
DA 28, AEZZAYLEE 22 Y AxW ¢ 280t
0} EZ W E (membrane traffic)oll #0]), testis-specific protein
Y( ZFo] ), transferrin, T-State Human Hemoblobin, &
Human Hemoblobin(HW] & HE #o) 52 S7/R6I9L
transthyretin(7 K54 o}gl 20]= THAXIZ Aol (familial amyloid
polyneuropathy, FAP)E 07| FQ THIZ)2 ZAsiirt
HAFAR= ololl ZABIY Qld HEAT FARSE EHE JHAL
A& ACE 7SIt
71E} QMR ES oXIR YTt EFFHES F H Foll
A Bodgk A3} A W apolipoprotein Al isoformsE S7HI133
The |7 &3 Fokg 4 YA,

olo] AFARE A ALEE Sol SLE, HASHa,
Al W PAMIRIE BEAE ZAFH §2 B o4 tieAl
7F Q&AL Aol mAlE FEE Lot AR AT RITA R
A LUHCE 4 801 &At Toll thal ojw sk proteome-OJ H
st UEREXE AT E IR SIT 2 JAAE 2 odd T
YRS ZAT7FE 7t AU proteome 3ol )X gEke 1
S Mol WAREE Bl LotEr] 18 Q7EM, 2577 o4 T
A Foio 984 B Mg BBk 1 B30 Atk

Q14 tiEA 9] ol AEQ HIE doti7] 2151 2189
AAAPIA BRI Z Q14 ThgA] | flokg Bojgl S 0] & 2
28} 28 & AQsH1 ‘%3-4 A ARIAA 014t tigA] & fjof &
RFo) A AMASH & E&E BUIol] 2D-gel B4 2 HAISH
[k FEIIR¢E X"JS% EZZHE M3l & HEEHY 7
4 e A7t e ZZHSY WHE TIECE 1719 spotO]
798 A B }(p<0.05)§ Bk ol Similar human
albumin® &2 $HF W JHH T gHE 7= olHd2
ZZHIS0ICE AT thET Zt2Zol oA LEFH] HE
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ol = Hel 11789 spot& o}
Ad U= HIHp<0.05)E HO 579

i =
O] THYE2 SP 40, 40, Cytokeratin 9, hypothetical protein
LOC 54932, apolipoprotein E, human albumin®] A& C T 01T
©m, SP 40, 40, Cytokeratin 9, hypothetical protein LOC 54932,
apolipoprotein E2 ZtA-3191 1, human albumin® Z7151%C
SP 40, 402 WA & BAS ¥AE chigoy?). 29
ATl E  gliomaBAh}  2EJlolW @R} wER A
clusterin®] YEOFE Ws0] ZVIEE AR dEd JuiH®.
2 drdie Zdass 298 8290
Cytokeratin 92 MM EI cytoskeleton®) intermediate
SAA2H, EHloL dhfeto] Falo)
Al ERE 0}7-11 1/}5}\/]-— ROZ UEA ArP. w3}, 7ot
ol A whsio] BrElE AFEIT YT, 2 o
TollA = ?:L ﬂ“ EE Ert
Hypothetical protein LOC54932§ HEker 7 ]-‘5—01 A 1/} bS|
CHRZIZA Sks @2 W3y g

filament protein ol

e e B2 ¢
8 d7dMe Aare 2AUE 1ok
Apolipoprotein E= Aol tIeFS) 715& BHedsim, VIDL
YENE oA St ARl foldhs AR deid
A3, THEE  20097H9)  EF7E Jem, LDL
anti-inflammatory activity, inhibition of platelet aggregationol] T
oI5ELL, oed R gk AR} ol REEET), A &
EXR= cAMP, interleukin-1, insulin, Lipoprotein lipaseS0] )T}
0. &3}, Apolipoprotein2 B&T} £E3A1Z A 0] A lipid transport
9] £33 Ag . B dTolkE ZanE 29 Bk
Similar human albumin® MZ9] 4 B8 & shiz ¢
88 7HH HE H ZA ] EMghe ALE gBIX ok 8
AEQl AR 3550 mg/ml7t EMEHH, 2199 viIE X1
LM, plasma 244 7HE W2 o] EXYSICE. 2 AT E
Z715)= A0E By
Y At %OV\ﬂ Al tHET 250 {1oiA] 0]3)

39

oxidation,

S FAE & olgo] LSt B 3EINCE 18E BUN $:119)
e F ol 8% ]“i‘ Urine &} leukocyte M8, 18= GPT
—’F—ﬂ-ofl g/\ongz,s g0l BEFJUL o]E2 BF o1kt ¢}

18 oA = HSIACE Leukocyte?] w2
75‘_‘.:_(1 os1t1ve)§ diHog & AUt A R ® QEY
S o] IR Bl g 94ld 4= Qlrk ZH 18X 9] BUN
=
AF

A

M

ALT R0 FHEF olde] 458 1 g tish 54
= Isl 2 5 ACEE 35 ot g9 o] ARZULS
19 4 g PIYICE ASle Aol QFEAZRICh

= LYAIE Ao S SAE HAUATF7 hEE ¢ &
s SH2E olRoH vkl o) JEX

gl

H2EZ viehg Al plxgolnt.

H&9| proteome

24 . 2RQNE, 0)F B, JomTNE

HAEHOT Q4 A 9] Rolw R vig] & Y
human albumin 152] ThlZof et FO St E715 BHCE o)
270l AolA BE A} Fo Xolg Hel spot/] el Hol
Al Sr2u), Q14 ThA] Fofoll lojA BE H3} Foll pSP
40, 40, Cytokeratin 9, hypothetical protein LOC 54932,
apolipoprotein EQ] 459] ThllZlof thgh SOl Z4A X human
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