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Effects of Chungkookjang Extract on Growth Hormone Secretion from GH3
Mouse Pituitary Cell and Growth Hormone Receptor Signaling Pathway
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The production and secretion of growth hormone (GH) in the anterior pituitary gland can be induced
by several natural products to control cell proliferation, differentiation, and migration. To investigate
whether (hungkookjang (CK]) produced by the fermentation process affects GH-related metabolism, the
secretion and the response of GH were observed in pituitary cells and GH target cells. Among six
CKJs manufactured by different strains of glycine max, only three CKJs, including Daewon (DW),
Daepung (DP), and Taegwang (TG), induced GH secretion from GH3 cells at 50 mg/ml
concentration. There were no significant changes detected in the viability of any of the cells treated
with these CKJs. In addition, the increase in GH secretion from the GH3 cells was dependent on the
concentration of the three types of CKJs. The proliferation of cell lines, including MG63 and HepG2
cells, that originated from those derived from the GH target organs was significantly activated by
treatment with the GH-containing conditional medium (GCM) harvested from the three CKJ-treated
GH3 cells, although their induction rate was different from each other. In these cells, p-STAT5 was
maximally translocated into the nucleus of MG63 cells 30 min after DW treatment, while it was trans-
located in HepG2 cells at 60 min. These results suggest that these three types of CKJ could enhance
the secretion of GH, as well as the GCM-derived response, in the two target organs.
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Fig. 1. Effects of CKJ manufactured by six different strains of
glycine max on cytotoxicity and GH secretion ability of
GH3 cells. After treatment of CK] extract for 24 hrs, the
viability of GH3 cells was measured using MTT assays
(A). GH concentration in the supernatant was measured
using a dot blot assay (B). The values of data represented
the means+SD of three experiments. *<0.05 is the sig-
nificance level relative to the vehicle-treated group.
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Fig. 2. Dose dependent effects of CK] manufactured by three different strains of glycine max (DW, DP, TG) on cytotoxicity and
GH secretion ability. The viability of GH3 cells were measured using MTT assays after treatment of CK]J extract (A). The
culture supernatants were collected from cells of each group. GH concentration in the supernatant was measured using
dot blot assay (B). The values of data represented the meanstSD of three experiments. *p<0.05 is the significance level
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Fig. 3. Microscope images and proliferation of MG63 cells. After three type extracts of CK] treatment during 3 hrs, the conditional
medium was collected from GH3. And then MG63 cell was incubated with this media for 24 hrs (A). Cellular morphology
of MG63 cells was observed at 10x magnification (B). Activity of cell viability was measured via MTT assays (C). The values
of data represented the means+SD of three experiments. *p<0.05 is the significance level relative to the vehicle-treated group.
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Incubation time after the treatment of DW CKJ extract
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Fig. 4. Immunofluorescence images of STAT5 and p-STAT5 in MG63 cells. MG63 cells treated with 2.5 mg/ml of DW CK]J extract
during incubated time and then fixed with 4% formaldehyde and stained. STAT5 and p-STATS was stained using with
a specific antibody following a secondary antibody coupled to Fluorescein. Also, cells were stained with DAPI in order
to detect nucleus changes. The cellular morphology was observed under a fluorescent microscope (original magnification

x40).
n)) e Gk tis) AHR A}, B3 a7} 7Hg 299 )
4 A= FEE2E 5 mg/mle] T2 A Fste] AAEFA
Mg B3 EASATE 2 A3, STAT = i A4 35
of 2747 wjgd 2|3 HepGA| Lol A B2 B} 30%
o] F5-H AEZ|A o] A&H ] 0. (Fig. 6A), p-STATS

FE A tHFig. 6B). o123
Z7AA wjcko o] THA Z oA

ARsEE AsdeAR S Z}a dto] STAT Q14hsto} &) 1f
]



Journal of Life Science 2012, Vol. 22. No. 9 1249

Extracts of Transfer of
CKJ the conditional medium

Observation of
cell proliferation

A and MTT assay
Culture for 3 hrs  Culture for 24 hrs
Extracts of CKJ (mg/ml)
B Vehicle 0.63 mg/ml 1.25 mg/ml 2.50 mg/ml 5.00 mg/ml

g
=

-
= =

” ...

= ...

* ...

@

Z 14 . % 149 . % 14
£ 12 S12 1 o2,
= z =
Z10 210 1 210 4
Sos Sos | 208 4
g s '
< 0.6 T 06 4 = 0.6 1
- >
204 204 204 1
£02 £02 £02 1
Z0. g0 0.
200 200 2 00
FEFLS FLEFPLS FEPLS
Q! ———————— 4@ 4@
Extracts of DW (mg/ml) Extracts of DP (mg/ml) Extracts of TG (mg/ml)

Fig. 5. Microscope images and proliferation of HepG2 cells. After three type extracts of CK] treatment during 3 hrs, the conditional
medium was collected from GH3. And then HepG2 cell was incubated with this media for 24 hrs (A). Cellular morphology
of MG63 cells was observed at 10x magnification (B). Activity of cell viability was measured via MTT assays (C). The values
of data represented the means+SD of three experiments. *p<0.05 is the significance level relative to the vehicle-treated group.
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Incubation time after the treatment of DW CKJ extract
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Fig. 6. Immunofluorescence images of STAT5 and p-STAT5 in HepG2 cells. HepG2 cells treated with 2.5 mg/ml of DW CKJ extract
during incubated time and then fixed with 4% formaldehyde and stained. STATS and p-STAT5 was stained using with
a specific antibody following a secondary antibody coupled to Fluorescein. Also, cells were stained with DAPI in order
to detect nucleus changes. The cellular morphology was observed under a fluorescent microscope (original magnification

x40).
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