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Effect of Korean Ginseng on the Expression of Transferrin
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Abstract : To investigate the effects of korean ginseng on the expression of transferrin receptor (TfR) in the
liver cell membrane, we had carried out the experiments of [3H]thymidine uptake, B_transferrin binding, and
TfR mRNA expression in the liver after partial hepatectomy of normal and 3'-methyl-4-dimethylaminoa-
zobenzene (3-Me-DAB) treated rat with or without treatment of korean gingseng. ["H]Thymidine uptake was
not changed in the liver of 3“Me-DAB or ginseng treated rat compared to that of control rat, but increased
in that of partial hepatectomy of normal or 3-Me-DAB treated rat. And this increased ['H]thymidine uptake
was lowered slightly by the treatment of ginseng. Transferrin binding sites in the liver plasma membrane of
ginseng treated rat with or without partial hepatectomy were similar, but increased in that of 3-Me-DAB
treated rat with or without partial hepatectomy compared to those of each control rat and these increased bind-
ing sites were reduced by ginseng treatment. Transferrin binding affinity (1/kd) was not changed by ginseng
treatment, but tended to decrease in the liver of 3'-Me-DAB treated rat or in those after partial hepatectomy
of all groups and reverse by ginseng treatment in 3'-Me-DAB treated rat. The expression of TfR mRNA was
increased in the liver of 3'-Me-DAB treated rat with partial hepatectomy (peak at 24 hours), but lowered by
ginseng treatment in this rat. From these results, it is suggested that korean ginseng has no effect on the
increased expression of TfR with decreased affinity in the cell membrane of regenerated liver after partial
hepatectomy of rat, but could inhibt that of 3'-Me-DAB treated rat through the regulation of DNA synthesis
or TfR mRNA in partial.

Key words : Korean ginseng, 3'-methyl-4-dimethylaminoazobenzene, partial hepatectomy, transferrin receptor,
transferrin receptor mRNA. . :
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g Aol AF 37 wAE ESEoF 2414°CE
WZV\W]U# AtEeL 28 A2 HE F A 3o 2-
30 AR AP AREAT Y F AREd
(korean ginseng, crude saponin)}e &= QIAtAZ AT
Aol M- FFEor, PHIThymidine, I Transferrin
2 [0-?P]dCTP= DuPont-NEN; soluene-350& Pack-
ard; RNazol kit BIOTECX Lab; Tripure Isolation
Reagent % random primed DNA labelling kit=
Boehringer Mannheim; dNTP, oligo-dT,;, M-MLV
reverse transcriptase, Taq DNA polymerase pBlues-
ript SK(-) vector & BamHIHindllli= Promega; PCR
< $1% primer(transferrin 2 B-actiny= BFe] oAl
nylon membrane2 Amersham; gel extraction kit®
Qiagen; 3'Me-DAB= €€ TCI AES AM3HHTH
23l o] £]¢) AKEL Sigmarl AEF AF A%
AME-3HA T

2. ESEe| ofEF0| W FE 2N =

AYEE2= AT 150 g(5~67 %) WHel9] Spra-
gue-Dawley WA E EFALE = 3-Me-DAB SHHA
22 A58l ARSI TH(Table 1). & HZFL 105
7} BFEARE ARSI, ANFYEE 1077 BF
AYEE ARSEHE upA R 2350k B 0.1%2 =9

Table 1. Constituents of standard and 3'-Me-DAB contained

diet
) . 3-Me-DAB
Constituents Standard diet contained diet

Casein 180 g 180 ¢g
Comn oil 50g 50g
Glucose 712¢g 72g
Salt mixture® 40¢g 40g
Vitamin Mixture® 18¢ 18¢g
3’-Me-DAB — 08¢g

* Mixture of calcium carbamate (2.8 g), calcium citrate (12.2 g),
calcium biphosphate (4.4 g), magnesium carbamate (1.4 g),
magnesium sulfate(1.5 g), potassium chloride (5 g), dibasic
potassium phosphate (8.6 g) and sodium chloride (4 g).

®Mixture of comn starch (16g), biotin (1.5mg), choline
(1.5 g), folate (1 mg), inositol (0.1 g), niacin (51 mg), pan-
thotenate (61 mg), pyridoxine (20 mg), riboflavin (10 mg),
Vitamin A (500,000 IU/g; 40mg), Vitamin B1 (20 mg), Vita-
min B12 (40 pg), Vitamin D3 (500,000 IU/g; 4mg) and Vi-
tamin K(50 mg).
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914t (crude saponinye E-2AIZTE YPEDFALL
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3. ZE|&fE ZHAb

;G% 7kz2Ae 258

ANe F 10% 544 X2rk
o X3, st g 3 £ 4ume] FAZ HE
< 9EAT TS xylene® ® FES A ASL phos-
phate buffer saline® 2 443t T hematoxylin-eosin(H-
E) dA& Alg)ale] 228k Hale HAsiqnh

4. PH]Thymidine uptake &%

3-Me-DAB E= 4 Fo £ A AIENA 4
AlZb Aol M2 DNA &9 HslE gotrr] ¢
3led Codeiro-Stones"2] HHol we} Mlatel FYd€
PHlthymidine®] 4 &F33ith. & 2+ A& /¢
Ao g AL %8}04 [Hlthymidine(0.1 uCi/g of
body weightyS Foi3 & 05g9 7h=23E el
polytron homogenizer(Kinematica Inst. Co.)Z w33}
. o #2339 23 05mi2 soluene-350
£ (PackardyS 7Ftd =9 & 6miel scintillation
cocktail(triton X-100 300 m/, toluene 694.5 ml, 25-
diphenyloxazole 5g, 1,4-bis4-methyl-5-phenyl-2-oxazoyl
-benzol 0.5 g/yS 7Kl 12217+ & liquid scintilla-
tion counter (Packard, Tri-Crab 300C)oll4 AYE W
AFsg sttt

5. M Egtel XM=

P Jroﬂ*u TR HEL FH317] Yaid e

Ze o g DM TS Alzsle] o] AL
ot WA 72%ZAL Tris buffer-A(300mM mannitol,

S5mM EGTA, 0.1M phenylmethyl sulfony! fluoride,
18mM Tris/HCl pH 74)°A glass teflon homoge-
nizerWheaton)= #&3}17] & 1,000 rpmellA] 1583+
A A ATHSorvall, RC-5B). T AHFA-E 06M/
1.2M sucrose 2ol €& 30,000 pmeil A 60%-7t
LA (Sorvall, OTD-75B) ¥ 1.2M sucrose &=
Ao de Y-S Atk RS 2FY Tis

buffer-B (10mM Tris/HCl, pH 74)° F-fHAlAH 302
- ZF 93(3,000pm) Al F AF Tris buffer-Bo
3)4sle] APl ARSI
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Qite] FE 107

ool B ZFE 4ColalA A, ©hd
o] %2 bovine serum albumin(BSA, Sigmaye X
Fho 2 3le] Bio-Rad protein assay kitZ 7338}
it

6. Transferrin binding assay

WA e ZA3l= transferrin 2ZH-9E LolEr)
Asted Ml EE EF)(50~100g)S HEPES buffer(100
mM NaCl, 20mM HEPES, 0.1% BSA, pH 7.4)°l
A 5%7}F preincubation A171%, "“Ltransferrin®NEN pro-
ducts; diferric form}S 2~50X10°M HEE 73l
37°CAlA 6037+ WHSAIH T H| S0l Heg Fole

71918141 HEPES bufferol 5009H2] unlabelled trans-
ferring FA7}ste] A WSS G532, unlabelled
transferrinc|- 1S We] AA Aol vIEold 2
Zg M e Bold PR T3t v F8
& whgole] X7} HEPES buffers 30u) 78z
150,000X g2 3087+ 9IAA FHAHAE -
wransferriny A|AILH, o] HHE 28] ¥ W53}
Ak 93 F AEub] A8E Pl-uansferrin®] radio-
activityS 2733 (y-counter; Packard, 500-C), 7L A
2o AEart, 282 Pltransferrin ZF F=049)
BolA AgHS o83t Scatchard analysis #Hell wt
2} Hdl A3 T Bmax) B Kd 2 78Ik

7. ZE=Z|0flAMQ] total RNA &2

7+Z2F o0 25 E total RNAS] #2]3= RNazol kit
(BIOTECX Lab)E °| &3ttt & 723 05g&
1 mi9] lysis buffer(Tripure Isolation Reagent; Boe-
hringer Mannheim)E -§3JA171 ¥ 50~100w®] chlo-
roforme 7¥8le] 15%7F EF3IAL, G5H9M 1587
WA 312,000 pmollA] 2087+ 3 THAC). ok
& Al F3e] isopropranolE 7FIE —4°CollA]
3087 AR F 1587 dAgen, ke v
DEPCZ A&]¥ ethanol(80%) 1 miE 713l SE7F 4
HSFATH12,000rpm, 4°C). YHE RNAE vaccum
dryer® ¥ thZ RNase free water(30 u)oll F-fAl
7]3L, Spectrophotometer(DU-65, Beckman; 260 nm)S
o83l 1 FEF FA}IAT

8. TAL A FESA U HIS

@‘ZWL -2 WA 5ugd total RNAS 527 712
(75°C) ¥ denaturation § 50l @7} FEAIHT. o
< 4pl9) 10XRT buffer(0.5M Trs-Cl, 0.5M KC],
0.lM DTT, 0.05M MgCl,, pH 8.0), 4uw< 10X
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dNTP £9(2.5mM dATP, dTTP, dCTP, dGTP), 1 i
9] oligo-dT (25 pmol25 p)<t 1 W] M-MLV reverse
transcriptase(200 Uu)E 7F8taL@EHke-d2 40wt =
=5 FF/T F7b, 37°CA M7 §EgATAH cDNAE
A} cDNA AHE-2 90°CellA] 527 71g3le g=A}
EAE B84 A7) O G880 2t S

Z5haa A4 w8 DNA AREG u)ol 4pe 10
XPCR buffer(100mM Tris-Cl pH 8.0, 30mM MgCl,
2.5mg/ml BSA), 4w/ 25mM dNTP, 1p/¢] Taq
DNA polymerase(0.2 Unp)?F 1@ TR specific pri-
mer(20 pmole/pl, HFo] LU ohE 7FE F(ERESH
40 uJ), PCR thermal cycler(MP-300, Takara, Japan)E
ARE-ste] 333]2] DNA S-EuHe-S AAIBIT. vk
Al denaturatiom 94°CollA] 1, annealingS 60°Cl|
A 18, extension 72°CollA 28-7F AJgslitt.

FHEL 1S AT WM TR Z Pactin 3
Al gk Bo]& primers= GenBank data(accession
number M 58040, J 00691)E 7|2=Z 38l TE AL
o] &3l thle] oAb, & WAle] TR FZ =A<
sense primer= 5'ACA GCA GCA GAG GTG GCC
G3', antisense primere SAGA GAG GGC ATT TGC
AAC TCC C32.2H, o] primer’} RAo2 3
DNAS] 7| 486bpHth 232 WA Q] B-actin 4
Zol| 3t sense primers 5TGG AGA AGA GCT
ATG AGC TGC CTG3', antisense primer+= 5'GTG
CCA CCA GAC AGC ACT GIG TIG3°|lem,
o] primer/t 322 3= DNAS] Z7]& 290 bpSith.

FEEA A vk SEE Mg MRS 20 we
10X gel loading buffer(0.25% bromophenol blue,
0.25% xylene cyanol FF, 50% glycerol)s} 43¢1, 1.5
% agrarose gel [ethidium bromide(1 ug/mhH3H-5-1ollA
Tris-Acetate-EDTA(TAE) buffer2 #71%9% &2,
o] 5% DNA band®] 9X|= &4 FAP | (ultraviolet
transilluminator)= #2330

9. Southern Blot Hybridization

FHAL 2 FgaA vhgol] 93k AHE(TR cDNA)
of Bl g A WMEFE FAH] A3 southen
blot hybridization& AlY3tATh & ¥EEAHES 1.2%
agarose gelollAl A719FA17|2, gelde] DNAE dena-
wration £9(1.5M NaCl, 0.5SN NaOH) ¥ neutraliza-
tion EA(IM Tris-Cl, 1.5M NaCl, pH 7.4)llx zHz}
4587 wbgAIZ e olo] DNAE H71FFA71 2

4R35 - oA FEAEER]
(capillary), 10XSSC(1XSSC; 0.1SM NaCl, 0015M
sodium citrate, pH7.2)E ©]1 83t gelZR-E nylon
membrane®| ©|F A7) bakingdt T, UV FA}
(UV-crosslin- ker)= membrane® croséhnking/\lii‘i}.
7Z12¥ DNA blot2 hybridization -82(50% forma-
mide, 6XSSC, 5XDenhardt's solution, 0.5% SDS,
100 ug/m/ denatured salmon sperm DNA)A] 4A17F
o]’} prehybridization ¥ ¥, probe (106 cpm/ml’t E
%9 hybridization 89122 244|7} hybridization 3}
TH42°C). Hybridization®] #¢ membranee 0.5%
SDS7} ¥l 1XSSC &42o= 1087, 0.1% SDS7}
FHE 0.5XSSC Ao 20 B AAT F, Xeray
Eol =Z2AFATH-70°0).

olwf probew HHAl AT A WSAES
pBluesript SK(—) vector® ©]23}4 cloningd F,
BamHI/HindIlIE A(500bp) 2 gel extraction kit
2 elutiond}Z random primed DNA labelling kitZ
[0-?P]ACTPS labelling3ted AM-31T),

e
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1. 3'-Me-DAB S0{0] o8} Zlo| =Z|&IX HE

£ Ao Had Qg T3t TRFd &
ek Halrh gRA T UhEEe 3-Me-DABE
T39S e @A wsht Stk Ee. 1), &
o] 2 Eojx] Huldoz 71 A¢A e A
HI Aot 7+ A-zAe] AL giga],
e} FuR9lE A4dske w3 FAKbridging necro-
sis), @t 7F A% (terminal hepatic venule) S$1<]
FEA WA, Ju HE, A W3 2 o] Ee
%% (atypical proliferation)e] A} 22} o] ¥
3= 3-Me-DABX$ QU4HE FoJgh WMoz H]
st

2. Zk=Z|0fiMe [PH]thymidine T

R 84 748 A @2 oizddA fY9
PHlthymidine®] & <F 1200~1300 cpm/g liver tis-
sueQ 2 VERGO | QI B 3-Me-DAB FoolA]
T U o2 fRlEUt) B A ¥ 1Y
A9 PHithymidine #U#FE &A% 6000
cpm/g liver tissue® = 2F sae] EAS F71E RIS
™, 3-Me-DABE & #lA{o| 4= 8000 cpm/g liver
tissue® 2 °oF 78} F71=o] 3-Me-DABFH=E 213}
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(A) Normal liver (X40)

s

(C) 3' -Me-DAB dreated (X40)

wixjo] 71| o)A Transferrin Receptor?] W&ol mxl= Qi) g 109

(D) 3' -Me-DAB treated (X400)

Fig. 1. Histological findings of the liver of normal or 3'-Me-DAB treated rat.
In microscopic findings of the liver of 3-Me-DAB treated rat (C, D), there are scattered necrotic areas with advanced
bridging necrosis, lymphocytic infiltration, hyperplastic nodules of hepatocytes and proliferations of bile ducts. A, B;
liver of normal rat(A: X 40, B: X 00). C, D; liver of 3'-Me-DAB treated rat(C: X 40, D: X 400).

ZHA| oAl DNA 3Hd-&0] B 7S Ui
o 2eu Qb M2 YAMeMe diz2e] = |
o F 7FHAMY B Hissieh 283 3-
Me-DABAAF <lehg RBogh wixe] 25 1Yol
A I Yol & 7000 cpm/g liver tissue = 3-
Me-DABRF BogE me] {3k Hisle 724" A
e BYth 223 BE aF0 FE EA aE
5 3dAS} sl PR FEHE AEE BT
(Fig. 2).

3. ZWMELOIM transferrin ZEI0 CHEF o1& W
3'-Me-DAB2| &}

=7, 914, 3-Me-DAB E& 3-Me-DABX 2| &
AQitre] W] ZhdEutoll M wansferring] ZFS- Wt
29 transferrin®] Fxol Wik 20nM 7= F
3] S71EL o]F XFEHE S UEPEOEN A
Fuof X 9] wgansferrin®ll e AL 3LF34H4 (high
affinity) FHHE o] FARE & 4 UATHFig. 3). ol
scatchard analysis®l] 218l 73t wransferrin®] HWAT
F g2 2 ANFATA 4 687 2 7.09

pmole/mg protein® 24 A= 2ol Qi AoZ g
wov}, 3-Me-DABSFIZol & 12.87 pmole/mg pro-
ein®® thzg] Hs ZA S/ AT 28 3-
Me-DABAA|E Q4R 9] Atz 1067
pmole/mg protein®. 2 3-Me-DABYHS T3k 2F]
Hlg] Z4d AgE BAvh. $9 transferrin 239
Kd= 2%, AA4FAT 2 3-Me-DABHX|E QHF
AZeME F 8~14nM ©I31 21, 3-Me-DABHAIZ]
A 22ME 7T AT BATHTable 2).

4, JMZF M ZA0IM transferrin ZE0| CHEE Q1A
% 3.Me-DAB2| &

BE AL P2 A L 3 FE T
3dA) 9] 7 ESIME transferrin®] 2 2 Kd7t
7ML, FF s¥de 35 FEE VeI
(Table 2). o]uf F74 B B QIAFARAA ] -
28A £ 34 T AEY ransferrin®] AN A
< Zbzb 23.63 ¥ 25.89 pmol/mg protein, Kde= <
oA <F 30nMEH FEH B} B3 SU1EA

o 234 3-Me-DAB FHIME g F 3¢
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Fig. 2. Effects of ginseng on [*H]thymidine uptake in to the
liver of normal and 3’-Me-DAB treated rat with or
without partial hepatectomy.
Liver tissue (0.5g) was removed at 2 hours after
injection of [°H] thymidine (0.1 pCi/g body weight)
through the vein of tail of rat, and the radioactivity of
[H]thymidine uptaked into this tissue was counted.
NR; liver of normal rat, DR; liver of 3'-Me-DAB
treated rat, GR; liver of ginseng treated rat, DGR; liver
of 3'~Me-DAB and ginseng treated rat. RO; liver of
rat before partial hepatectomy. R1, R3, or R5; liver of
1, 3, or 5 days after partial hepatectomy.
Each point represent the mean T SE of 4 experiments.

% | —transferrin binding
(pmole/mg protein)
F-N

0 T T T T 1
0 10 o) 0 90 0

Fig. 3. Effects of ginseng on the transferrin binding sites in the

liver cell membrane of normal and 3'-Me-DAB treated
rat,
Isolated liver cell membrane (50 pg) was incubated at
37°C with indicated concentration of '*’I-transferrin
for 30 min, and each aliquate was centrifuged to remove
the free form. To determine the specific bindings from
nonspecific bindings, reaction was also induced in the
presence of 500 fold unlabeled transferrin. Each point
represents the mean £ SE of 4 experiments. Legends
are the same as in the Fig. 2.

A

Table 2. Effects of ginseng on the transferrin binding sites
(Bmax) and their affinities (Kd) in the liver cell
membrane of normal and 3'-Me-DAB treated rat with
or without partial hepatectomy

Kd Bmax

Liver cell membrane

(nM) (pmole/mg protein)

Normal rat '

RO 10.64+1.05 6.87+1.23

R3 28.81Ft1.72 23.63t1.17

R5 13.67£1.20 15.65+1.63
Ginseng treated rat

RO 8.80*1.50 7.09*+1.13

R3 30.57%2.12 25.89t1.06

R5 19.19t1.16 16.52£1.83
3'-Me-DAB treated rat

RO 22.10x1.17° 12.87 = 1.44°

R3 40.14£5.01* 48.65+t2.77*

RS 25971288 24.0311.08"
3-Me-DAB+Ginseng treated rat

RO 13.69t1.18° 10.67£0.83

R3 26.681.75 31.88+1.57

R5 22.30+1.50 23.0311.33

Kd and Bmax were calculated by scatchard analysis from data
obtained with 4 experiments as in Fig. 3. Legends are the
same as in Fig. 2. Values represent mean=*SE of 4 exper-
iments.

% significantly different from normal rat (p<0.01).

® significantly different from 3-Me-DAB treated rat (p<0.05).

transferrin®] A% EFo] 48.65 pmol/mg protein® 2.
A tEe 2 RdRd] v @A e B9
or, Kd% 40.14 nMZ Z7He A2 B2y

T 3-Me-DABH AT T & F 394
A= transferrin®] H)ZAFFo| 31.88 pmol/mg pro-
©ein®2H, 3-Me-DABFAZS F& 5 3874
Agtga vlwsbd o 359% WaEe By a3x
transferrin Ago] thdk KdE oF 27 nMEH, 3-Me-
DAB Fof F9| Ao vla] Aot w2tr] Aahe
FE A § S7ksEe X TRl 938 1)
AR A, WAEAEA s FrlEe 7| ET)
TR ©]9 & 2 sl J&¢L v 4 dS A
o=z A7tdr

5. ZH=Z0jM TR mRNA2| &0l OjX|E 3'-Me-
DAB ¥ Qlato| gt

& APAAANM 284 = $ 2 3-Me-DAB F
o] M EYoM = transferrin Aol F7HEE
), o] WEo| TfR mRNA HE3 #HHo] e A 7+
ZZ) 9] TR mRNA 23dg #sle] Hdoh tizFo
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(a)
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(b)
1 23 45 6 7 8

Fig. 4. Expressions of transferrin receptor mRNA in the liver

of normal and 3'-Me-DAB treated rat.

RT-PCR was conducted with RNA prepared from the
liver tissue of normal or 3'-Me-DAB treated rat(a), and
each PCR product was electrophoresed or subjected to
southern hybridization(b) with the cDNA probe of
transferrin receptor. Lane 1; liver of normal rat before
partial hepatectomy, lane 2, 3, and 4; liver of 8 hours,
1 day, and 3 days after partial hepatectomy of normal
rat, lane 5; liver of 3'-Me-DAB treated rat before
partial hepatectomy, lane 6, 7, and 8; liver of 8 hours,
1 day, and 3 days after partial hepatectomy of 3'-Me-
DAB treated rat.

A 28A £ 7k2FE TR mRNA7F sl
BV, T F XEE TR Alzksed
24774l A2 F7HEUA, 2AHE AAEE 4
A& B &3 3-Me-DAB T30 712F M E
TR mRNA Z#o] F7H=AeH, 1HA ¢ § u
% 37 e FE BT (Fig 4.

Zelx Ao bR e & XN F
7V transferrin AT Qlatol] oJ3)] ¥k ‘?%X] S
AA T, 3-Me-DABAZ EE 3-Me-DABHE] % 7
A &l 28] Z712 transferrin 2 FHS 0123}01} .4
3 AAHNE vk, o] FFE TR mRNA L33} #
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Fig. 5. Effects of ginseng on the expressions of transferrin
receptor mRNA in the liver of 3-Me-DAB treated rat
with or without partial hepatectomy.

RT-PCR was conducted with RNA prepared from the
liver tissue of 3'-Me-DAB and/or ginseng treated
rat(A), and each PCR product was electrophoresed or
subjected to southern hybridization(B) with the cDNA
probe of transferrin receptor.

Lane 1; liver of 3'-Me-DAB treated rat before partial
hepatectomy, lane 2, 3, and 4; liver of 8 hours, 1 day,
and 3 days after partial hepatectomy of 3'-Me-DAB
treated rat, lane 5; liver of 3-Me-DAB and ginseng
treated rat before partial hepatectomy, lane 6, 7, and 8;
liver of 8 hour, 1 day, and 3 days after partial hepatec-
tomy of 3'-Me-DAB and ginseng treated rat.
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