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Abstract : Using Ginseng saponins (crude saponin and total saponin) and ginsenoside Rbl Rb2, Rc, Rd, Re, Rhl, and
Rh2 in this study, we have examined the effects of the compounds on the induction of differentiation in normal rat mam-
mary epithelial cells and 7,12-dimethylbenz[a)anthracene (DMBA)-induced mammary tumor cells in culture. When nor-
mal rat mammary organoids were cultured in 100-mm culture plates in the presence or absence of ginseng saponins, there
were four different cell colonies after two weeks in culture: cobble stone, spindle, honey comb, and senescence type col-
onies. Ginseng saponins showed different effects on the development of each colonies. Scrape-loading dye transfer tech-
nique was performed to measure the effects of total saponin, Rh1, and Rh2 on intercellular junctional communication.
Intercellular communication was not observed at short cultural time, e.g., four or seven days, but when it cultured for up
to two weeks, cell to cell communication was observed in saponin-treated cells. Reconstituted basement membrane,
Matrigel, supported the growth and development several different multicellular structures from normal mammary orga-
noids (e.g., ductal, webbed, stellate, and squamous colonies) or DMBA-induced mammary tumor (e.g., alveolar unit,
foamy alveolar unit, squamous metaplasia, lobulo-ductal, stellate, and webbed colony). In ginseng saponin-treated groups,
webbed colonies were more and squamous colonies were less than control group. Moreover, the ductal colonies, marker
structure of well-differentiated mammary epithelial cells, were developed more in saponin-treated group than in control
group. In conclusion, ginseng saponins affected on the differentiation of normal rat mammary epithelial cells and DMBA-

induced mammary tumor cells in culture.
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Collagenase(Type III, Worthington Biochemical, Freehold,
NJ, USA), Mammary Epithelial Cell Growth Medium
(MEGM) uli2](Clonetics, San Diego, CA, USA), DMEM
HiA] (Dulbecco's Modified Eagle's Mediumell 50 ug/m/ gen-
tamicin sulfate®} 0.33 mg/m/ glutamine 37}; Gibco, Grand
Island, NY, USA), Matrigel(Collaborative Research Inc.,
Bedford, MA, USA), fetal hovine serum(Gibco, Grand Rap-
ids, MI, US.A), 17B-estradiol, cortisol, insulin, bovine
prolactin(tHormone Distribution Office, National Institute
of Arthritis, Digestive Disorders and Kidney Diseases,
Bethesda, MD, USA), ginseng saponin(ZAFEH FALEW)
2 23 (Rbl, Rb2, Rc, Rd, Re, Rhl, Rh2)E=914d %4
T4 AF) 55 AT
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(1) HESE

A 7~85F F344 FFH(F 15095 7Y A)F 79
ALER o] ARSSE & Algo) ALgEiTh AR 25
24+1°C, == 5015%, B2 1277 7= 293t}

(2) WX =X

7383 vjA2A MEGME AM-31e™ 10ng/m! EGE

A2 23} f= a3 I 189

5.0 ug/m/ msulin, 0.5 pg/m/ hydrocortisone, 10 ug/m/ human
transferrin, 50 ug/m/ gentamicin 52 &3t ARSI
I A](Complete Hormone Medium, CHM)= 10% fetal
bovine serum(FBS)2 &3k wiX]2Z4 Dulbecco's Modi-
fied Eagle's Medium(DMEM)| 10% FBS, 0.005 ug/ml
17B-estradiol, 0.5 ug/m/ cortisol, 5 pug/ml insulin(©]4} Sigma),
5 ug/ml bovine prolactin 5-& -3k W] E AMEFCHID
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Fig. 1. Morphologies of cultured mammary organoids in the presence
or absence of ginseng saponins. Cobble (a), spindle (b}, honey
comb (c), and senescence (d) types of colonies were
developed after culture. The normal mammary organoids
were cultured in 60-mm petri dishes which contained a third
inguinal fat pad equivalent of mammary tissue each.
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Fig. 2. The effects of ginseng saponins on morphological differen-
tiation of normal rat mammary organoids grown in MEGM.
Morphology was quantified on days 7 of culture. Cobble,
spindle, honey comb, and senescence colonies.
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Fig. 3. Scrape loading and dye transfer test among cells cultured in
MEGM without ginseng saponin (a, b) or with ginseng
saponin (c, d) for 14 days (x100). Photomicrograph b is
negative and d is positive for intercellular exchange of
lucifer yellow dye.

Table 1. Results of scrape loading and dye transfer tests of colonies
cultured for 4, 7, or 14 days as primary in MEGM with total
ginseng sapoin, Rh1, and Rh2. 4-D, 4 days; 7-D, 7 days; 14-
D, 14 days in culture; —: no cell-cell communication; +
presence of cell-cell communication

Group 4-D 7-D 14-D

Control - - -
0.01% - -
0.1 - -
1.0 - -
10 - -
*Concentration of ginseng saponin (ug/mi)
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Fig. 4. Morphological appearance of mammary organoids cultured
in Matrigel under MEGM. The resulting colonies were
classified into one of four types: stellate colonies with lipid-
laden cells (a), ductal colonies (b), webbed colonies (c), and
squamous colonies (d).
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~100 organoids. Bars represent the mean £ SD. ST, stellate;
DU, ductal; WB, webbed; and SQ, squamous colony.
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Fig. 6. Fractions of each multicellular colony developed from
mammary organoids cultured in MEGM with or without
ginseng saponins, such as crude, total, Rbl, Rb2, Re, Rd,
Re, Rhl, and Rh2. Each well of 24 multiwell plate
contained ~100 organoids. Bars represent the mean+ SD.
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Fig. 7. Morphological appearance of foamy alveolar unit (a) and
alveolar unit (b) from mammary tumor cells cultured in
Matrigel under CHM.
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