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Ginsenoside
CK,Rh2 => GR
Rg3,Rh1 -> ER
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2.1. Ginseng and ginsenosides

2.1.1 Etymology and history of ginseng

Qe 2 olANE opAol B3, @, £ elm ARe|A 713

A7+ Sz T StU=E A (tonic)bP 7””1] (adaptogen) & o A %
(L2, BARA AF A9l S UE el ol Akl w5 g
= AellA Q1 (N)7el, 28 aLdro]l “A (F4)7Y gato] 1l AH(E:

oA f&ll g Aoz FAHET [3]. Foj2] o]F ginseng UMY T
o] 222l “Jin—chen”, “Rén Shen”, Schin-sen” E+ dE2 kS “z]
Aol A sk Aok [4].

1aFe tief 60 cmA = 2719 vdA WeAA s (R
perennial herbaceous plant)® & %<¢F ¥gjuto] o} gltir}
of Slo] AjZ F|ojuyEd, AETgAHoRE LAIUYFI(ED A4E(H)
Al =0t [5].

e e1Ae] s 8 " Panax ginseng C.A. Meyer” & 1843 ©

Alope] “z+ ob=E HE wo]o] (Carl Anton Von Meyer)' 7} S 233
t}. e14te] £ (generic name) “Panax”¢] o] ¢S 1829 “ray (Pan:
al)”9} “axeopar (Axos: cure)’olA & AHo® I L “MHHEX

(all-cure or all-heal)”o|t} [4].

(3

1t

2.1.2 Beneficial effects of ginseng
TR = A4t g% S o 2ol st ok ‘= 5% ()

BRI wete geow s wRAs: AL gl anl 99
(Wi 17 MR FA o FolEe] Sold e 1ES BE 2
& ARG G AL QAR KW AR G

2% A &



ek

dojaete] ApRuBelME, Fie Gw [6-11], n¥

[32-37] & <1AlxRre] Aol w@ejago] avs wol o flike &
T2 QAN R ohyel e 29 & AHAESAME Bola

ATt [38-401.

2.1.3 Side effects of ginseng

FoR = A4S T 2 AlFoAlE 2A wEla

QUi A Uihik)E st stz 95 EsAd Ldset 73S
AV dFdloe]l Ha 77 Aatn Ho] Fstal fo] Fl Abgtel Al
»2 W fy ARHS dgo g 2 Aol Euh (AZREMG K. MMM
MK AR SRUEINE BN I A R AT )7

ek oheh Adel mEAE ARE RS Watsor gk av
gl 1 AHEFE Folol drku aAEdl 1AL AE (L Aol
Zols B30l 4717 wEolet ST “HAL (LKL O

[3].

Aol A fEEA op|Eu= AZEEE (food
supplement)= 22 o] &= Hoj#3ste] AFolA] Ql4ke] AFEE ML
A erdatriar delA ok AN Aol sEA] gAY FAA
o8 93 BRzALE HuF i ded, EHS (sleeplessness), ¥ 527l

(eruptions), A} (diarrhea), %% (mastalgia), 7181l 113} o

] E
st [41]. Siegele A4S A7 AHAE w, 324 AY Siolu
742y (arousal)e] AT 4 Qloia ¥ o olE A4 ETFT

(ginseng abuse syndrome: GAS)olg} o]& &3t} [42].

- 11 - Fam ﬁr] —?E EH
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Red ginseng and ginsenosides
AEsdde FoEwolns JFHEE, AWAE, EE ot
=, 1¥ Aol =S Fo] EFET [5]. 53], Alxd
(saponin glycoside)?] 40¢]F 2] F A :=Alo]= (ginsenoside)
| kel om 71 Fas AEsoltt [43] A Ao == oAzl
(CHo=C(CH3)CH=CHo) &7} s&3sle= olaxygx=ol= (isoprenoid) 7
25 Told AAHE =Y, Ale]EaE (cytochrome) P450s¢9t $-2l¢l o)<l
A-"F ol & A5 (uridine diphosphate glycosyltransferases) S©] ¥
g} [44].
A =Abol=9] 318tz F-x3= B2 7] (non-sugar group) T-%
9} (aglycone) B7] (glycosyl group)®] F+ HHo=z yd 4 v} =
y7ie Edls ¥ (trans-ring) 2.2 TAH ZHEo]= F7Z (skeleton)d}

a = A9l 3 (D-glucose, L-rhamnose, D-xylose,

o
1o,
S
ko
ol

f

X
Mo o
=

n
In

A

(-

O

L-arabinofuranoside 12] 3 L-arabinopyranoside)@} <%F7] (hydroxyl
group: ~-OH)7} &+ 759 913 (C-3, C-6 =& C-20)° wa} A=
Atol= o] FH7E GepxIth A Aol =59 WA S RxE W T o
714 x= 0, a, b, ¢, d, e, f, 20~gluco—f, g, h5 o2 v3 IAZvlE 1L
3] # (thin-layer chromatography plate: TLC ol A 2] o] F <o u}
2 AR ol AHEH Fow FARE WHE Zoltt [45] A=A
ol=+ H|97] (aglycone)®] +3=of we} thrlghd (dammarane-type) 2t
S olhdd (oleanane-type) 2= vE 4 Qle=d, Edoldt o= Ro
FLF7F UTH GRS 2R = & 39 91X -3, -6, 18l
-20¢] we} Z R E ALY S (protopanaxadiols (PPD): Rbl, Rb2, Re,
Rd, Rh2, Rg3 =81 compound K (CK))¥} =Z2EIFJYAIEZS
(protopanaxatriols (PPT): Re, Rf, Rgl, Rg2 12]il Rhl)® ¥ 7| %= 3+
 [5,45] (Fig. 2-1).

A Aol = 9] o] 7

W 5
$ felsth 5 sz #7
) el

(

- 12 - ‘{j A-]_%F EH



=

[47-4913 -&A|
A},

s apo] el

[

>

Protopanaxadiol Protopanaxatriol
Compound R1 R2 R3
Protopanaxadiol
Rbl -O-Gle*-Gle -0O-Gle®-Gle -H
Re -0-Gle®-Gle -O-Glc®-Araf -H
Rg3 -0-Gle?-Gle -0-H -H
Rh2 -0-Glc -O-H -H
Compound K -O-H -O-Glc -H
Protopanaxatriol
Re -O-H -O-Gl¢*-Rha -0O-Gle
Rgl -O-H -0-Glc -0-Gle

Araf: g-v-arabinose (furanose); Gle: f-p-glucose; Rha: ¢-r-rhamnose

Figure 2-1. The chemical structures of ginsenosides [53]. Cited from

Dong H. et al. (2011)

_13_



nAERE, Ve, A aelal aade S A <l
Aol Al S Fe 4 HS DA=Ae] =21 Rbl, Re, Rb2,
Rb3 183 RdE BEHow HA FFHol A&t @4 A
AleAbel =91, CKY Rg3® whrth [54,55] (Fig. 2-3). A XAl =Alo]
TE T 80%e v EAHoly] wjiel [66] TERWE HAHELS AFAEHE
Artolup EA4kel Esel Aol7t dv= T8 o7t E & vk [54,55].

ATELS A Ate]= Rhl # Rg37F AAAXIZ=2E FE&A
(estrogen receptor: ER)¢] #zt== z&3sla [5758], Rh2 ¢ CKE &
FHaFEZE|Fo)l= =84 (glucocorticoid receptor: GR)9] #7t=& ZHg
sttbar R asksdth [57,59-61]. 584 (nuclear receptors: NRs)e| €
DEZA L A Al =S V55 A4te] tdet AE &4 (Panax)
|AUSE gk olafol T a3k Azl H 5 Ut

_>,L

=

2.1.5 Fermented red ginseng and ginsenoside

ol 9] A3}7] (intestine) Wl 500995 o], 10270 (ten trillion)2]
EE5o] AHAE gAgste]l A8t ok FUMAEES] FHA=
°] 1008) o4 ttsly, mAEEL JE A FE g FolA
o] FiL 9t} [62,63]. wetA FUln A== =

AA 9] theFst *ﬁﬂﬂ o) AHI} PHES A H
S ohg Agte] wans AAET [67,68].

o A o2
S

- 14 - r:‘:’:l,jt-]_r-_,



A% in vitro¢} in vivo A& o, A v AEE o Tt &
O]GL AElE wztd 5 v [7374] mAEEC 9% dAEEE dF

B 7R o3 g3d3tit-3E (deglycosylation reactions)o|th. PPD
TEIA = Rbl, Re, Rb2, Rb3, 183 Rd7} 83 Aed4F0 CK
2 WAgEY [564,75] (Fig. 2-2). ¥bH PPTIZH914+= Rgl® Re’} Rhl
I Fle=z wWsleEY [76,77] (Fig. 2-3). 4%2] A x=Atol =7t gfd <l
A Aes Aol de= A stdls W, CK, F1 ZL2]al Rhl &=
+ Rglel &84 WolA AZE=ATk [77]. CKe 2% AHAS F 24X
ojfe] kA vEFRTH Rblell A CKZE9 W& AldEwitt A
8 th=m [78], ol AtgEWH JIAAHF Y &l vE 9 F st
7b Sl

AeA o Fake WMAas AAY 7tdst= A
o Ak S4be 3 Aol vhEw [30,79], okelA EaER 4t
x

o] WAt} $-Fairta Btk [29] 0]“ A = JJrXéOﬂH

Aol A e dFEolyt 2k (lactic acid)olH
A A oF thatel FTasit HEAFLE dtEE AAGE Al A=
ol|-&% =4 Bifidobacterium sp.\} Lactobacillus sp.9} 722 24 Hhe| g
o} 9} Saccharomyces sp.9F & EX7F g ol g&Hrtt [80,31]. A
o] &3t T4k AFAME HAFES o] &3 Bart AFEHIL AT} H
AL FFIATFEINELE o83 Fo] dxAA dolty. F57F
golgh oA M mAtolER HEteles MAEER AS #AAS BHe
AL AAS AU AMAS= wAEEEA Bacteroides  sp.,
Bifidobacterium sp. “18]3l Leuconostoc paramesenterioides s )31

[55]. ol Fort FURAA o R g hdAolete= Aol U7 u
wolth a2y olE HAEES WEEEo] Uolx EGAA Tt v
AE S s AF7t ARYHQ O™ Rhizopus  stolonier$t

Microbacterium sp. 5 t&3gk Fo] EgHt}) [55].



Figure 2-2. Metabolic pathway of protopanaxadiol ginsenosides in

”

ginseng by intestinal microbiota. “—” denotes major pathways; “->
denotes additional pathways. [54,75] Cited from Yang L. et al. (2007)
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S
Rg1. CasHr:One

Monooxygenated Rhy
*7 \-m:s Canbecro
RL=
Gic Ol
¥ ..--..____,?-o 4

&, -]
Monooxygenated Rgy Fy, CaghlggOy
CagHrzOu

Figure 2-3. Metabolic pathway of protopanaxatriol ginsenosides from

)

ginseng by intestinal microbiota “—”denotes major pathways; “—’
denotes additional pathways. [76,77] Cited from Yang L. et al. (2007)
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2.1.6 Function of ginsenoside as ligands of nuclear

receptors
WA=l =9 NRse g7t=RA9 548 ALsA ®nasa gloh
5 LPSE Agste] @A st @34 A xFo] CKE A=
2w

~

=0
2o A ZEA4F (zymosan) 2.2 I EZF A= (septic shock)S = ¥ C
Fow Aesde w IL-10& A8z, TNF-ast IL-69F <
BT ARlEFIRIE Y FA7F srobth. Lela A B4k o)) A=
mitogen-activated protein kinases (MAPKs)2] &A43l= #5140,
o] A& GRe #&& "wA= & oAt [611.
Tran sl 9% Rg3E& WIAEFT (endothelial cells)ol] =
331, ERE-Luc®t GRE-LucE ©|&3to] ER¥ GRe &4& &<l
2 A3} Rg3*1#]+= phosphatidylinositol 3-kinase (PI3-kinase), c-Jun
N-terminal kinase (JNK), 722 1L p38 kinase? A& ZZA|# =4 o]
+= ER¥ GR F7FA EF9 reporter gene AAS A3l AA T [82].
3lH Kwok 5 E=o|HA (polarization anisotropy)< ©]-83}°] NRs
el EE 5459 S 9, Rg39 Rblo] ER-adl+=
, peroxisome proliferator-activated receptor gamma
(PPAR-y)oll tigh Mstes HASS Hastalnh [83].

Estrogen response element (ERE)E ¥3t3t g ¥X g Zgan=
o] -&

5
) Hzgo] JAHS Bttt Trinh 5o ¢34, &
[e)
o

w
o
o

¢l estrogen-responsive luciferase 7 A&
o

e AEFQ MCF-7 Agstds W, ¥%= &4 2= ER-a
¢ ER-B7} EF 243 HIAo olojA o=
reporter plasmidsE ©]83}¢], RblS *]g
AP-1o] &As3h& Hagtgdth o] A731E2 ERel g Hs=& &
o157 93 E29F ERo| ZA3Hsk AEjol A Rbl (20~50 uM)3} Rhl (50
uM)S 1A17F B9 T4, Rble a7 A9 §l9ley, Rhle
E2¢} ER®] A= o 44% thAlste] ot vo|EomERAS] &4 o]
Aae e (841

- 18 - ‘ﬂ A-]_%F q}



A eAtol == ER®F GR #%F ofyzt PPAR9 g{F==A] 9
2% Kol Atk Hwang ol ostW Rg3E 3T3-Llolge= A
A5A 3 (preadipocyte)oll FolstdS o A WAEZE] #3171 A HA
=4, o] A& AMPKSH PPAR-y A S 422 ujl= o 3ot [23].

dE4Q fte &Y FAAEAA 28R oy, 2= H
oJEY HAZRE &3 NRs9 A% IMAlol== d&S Fr} Rgl
< picomolar Heloll A AA FHAES FAS AFste 8T Fo]
Ed~EZAolt} [85]. Wai-sum 5 ER-a¢ #zt=-n]ojEA A3}
7F Ql&EHFAE A2 (insulin-like growth factor-I: IGF-Diy [86],
epidermal growth factor (EGF) [87] 5ol & A=%+= Ao FE3st1
Rgl¥} ER-aoll W3t &35 Blaekivk. MCF-7 Al £5°] 1 pM¢| Rgl
A2lE= 50 ng/mle] IGF-1x2l¢F ER-a2l Ser 118 {IA|oA] <214tk3}o
el vk a3 B [88].

X

!

2.1.7 Flavonoids of ginseng

ZEH ol =E (flavonoids)e E¥E g3&E= vt

EAS 7}7<]5_7 At (Fig. 2-4). FHdojvp AHAERE ofet FHAFY A
7 ol FHsHA EAskA, AWl A e gfof [89], Futo]
2 [90], &9 [91], @l [92] 5& E3st ths a7E e
ek, 53] AksiAlEA AdAewE A" guzES

- 19 - o A&



Flavanones

Flavones

Flavonols

Anthocyanidins

Catechins

Chalcones

Dihydroflavonols

Isoflavones

Figure 2-4. The structures of the major classes of flavonoids [95].

Cited from Cook NC. et al. (1996)
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2.2 Redundancy of nuclear receptors and stochastic

analysis

NRs+= d&Ho=z gt=-g4dst  HdARIAE  (ligand-activated
transcription factors)® AeolHW, 2 I[FA  EAXE  (lipophilic
molecules)ol] & 7 FHAAE A3t GRY S steroid receptor
o A5, A=l s AW A S (heat shock
proteins: HSP)¥} % ¥ Astste] HEAASHZE
AT TEE =7k olE  NRsell  ZAgeiA HW Fxwd
(conformational change)®] Yoy A A E E3dA<F #287F H1 &
Wz A= olEstA ©ut (Fig. 2-5) 1#]x = =Zwlel (chromatin) ¥}
Agtelo] BdE FAAE S8t = JAStHA 24dskA "k AA
ANM = AAZFA 48F 72 NRso] &A= o™ [9798], o]F ¥ A%
= oobzl o gt=TE e A Al e Lol I4EAE (orphans NRs)o]

t} [99]

X
N
N,
rlo
S~
>
5,
ru

(chaperons)

. g M=t



Coactivators
%2 ”
NR NR

Figure 2-5. Mechanism of action of steroid hormones. Steroid
hormones are transported in the blood bound to carrier protein
(albumin). Steroid hormones are liposoluble molecules that freely
translocate through cell membrane. Once inside the cell, steroid
hormone binds to nuclear receptors (NR) that are located in the
cytosol and is bound to heat shock protein 90 (HSP90). Upon binding
of steroid hormone to the receptor, the receptor is released from
HSP90, dimerizes and translocates to the nucleus. In the nucleus, NR
binds to DNA and initiates transcription by recruiting coactivators,
general transcription factors (GTF) and RNA polymerase II (RNA pol
II) [100]. Cited from Stanisic V. et al. (2010)

NRs& A3, 3H4, 22 5ol2 aela Fg5olxom 2830 2N
AA 9] thekst FHAE Z4A3HA At oY g 5ol Table 2-14]
AA == A Zo] thFdt aQlEol ofsix &do] =dHTt [101].573]
NRE AFol¢] redundancyd 5/l digt #A4le] HQsir fHdo=

- 22 - i ﬁﬂ —i?;-ﬂ-i



redundancy= -+ 7B ©o]de FAATE w3 Tles EHF HAA
(overlapping) 33t Ao =R [133,134], 2719 3 FHA7F = of&
Yo F=E (duplication) o] A E S ZH 7582t Redundancy+
AsEA oz A= AT vig Fag A& g 01]?— 5ol T5&
o7 oaEe 34 w9 (negative feedback) o2 %

repression)E& st k=], o] g @A) ylFo
Ao b FAAV g% 3= AHRE AA g [135]. o= =
ChH 24 (multivariate) ¢l A 353 24719 92 (linkage)d =<&8S
olml sk, NRse] A=38H4 Aol Aol glolx "& A2 (stochastic) ]
#Ade] olalet= H8AdS AT [136]. (BT A &S
Appendix 5& #=x)

Table 2-1. The various variables on the activity of nuclear receptors.

Target Effector on the activity of NRs References

DNA (1) Promoter of NRs' gene [102,103]
(2) Polymorphism of NRs [104]

RNA  (3) Alternative splicing in transcription [104]

(4) @84 mRNAS HALeF bAA =4 [105,106]
Protein (5) 484 @A 59 oHg2d3} degradation [107,108]
(6) AAFS- W3 (post-translational modifications) [109-111]
Cytopla (7) Th3t 2]t=d] ok =4 [112,113]

sm () AFHZ 59 93 =4 [114,115]
9) & dde] F528E (crosstalk) [116,117]
(10) AFEAF] e ol FA 3= [118,119]
(11) A+ AE3HY] redundancy® EAE  [120,121]
(12) 43 AsEA =l o3 =d= [114,122]

Nucleus (13) ©}4¥3F W2 ZH A5 (coregulators) [100,123-126]

(14) & FAAZEJAETLY] 548 [127-129].
(15) 4849 DNA response elements [130]

etc. (16) Bt=E W= a450 93k 24 [131,132]




2.3 Neuroendocrine system, nuclear receptor and

depression

2.3.1 Prevalence and definition of depression
MABAZ)F (World Health Organization: WHO)ol A& $&5& v}
7 o]l Aot Yt ‘& VR, TRy AR A, Hu e
Al ZEx o ek =, Fholu) *‘34 1= e R A T
dZgo] Yes &3 Galgol” [137]. AAld ez &5 o=
=AM 7 By 950 e A i #ale] Frts)
A [138]. =52 Aol fFHE 20%4

(mortality)o] ##=o] 9t} [139]. 283 52> A

ofyzgl thE AAAH AHE, BAFHATY A

ARSI HES Zter (1401 AAIR A7 9] g o8k 2008
A4 AAHez 19 23 o] $&ZFo 29 912 A g 2~ Eof A

4
TR Ee WA AeE AAsn vk Tela 2020d0] HW $%
Fe mgHon AYRY F A9 299 A4S 7‘4%16}74 g How *
gae (141

T2 A WAH/AEH &5 (endogenous/clinical

&% (reactive depression)o. =2 vt} A4
T2 Aol AHiF #Ho] flE $EToEA A4S FU|re
YAEoRE o]o]x A ol WA 5T tA @54
(unipolar)¥ %=+A (bipolar) &2 2 vd = 9t} [142]. @24 ¢

9% (major depression: MD)olgtu= v Hlaz <F
A 7R 259 71ke] EAfgc) vkd <F
(manic depression) .2 E&w ZZF3 $-

7] 20t Sube] wrAlElH 100w E sk

o

depression) ¥ WS4

r

o} O
5 T

olN
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!

Q&S Ao AE £F £ (sadness), F718 (lethargy),
AFs] A 1Y (social withdrawal)®] S4o] YERdT YR EAA & F
Axol Fo¢ETE Aol FolA 7P WIdHg H4l A3E (psychiatric
disorders) & 3stueltt. wl= 2174 3F 3 (American  Psychiatric
Association)®]  FA1 e T FA wlw<L-IV  (diagnostic and
Statistical Manual of Mental Disorders—-4th Edition: DSM-IV)el A =
FLEETY T TS H 25 T AFAH, ADHA UE
(occupational functioning)oll 4] 42 o &2 ZFsl £4bo] glojop strha
Aojstaet [143]. v E352ZAF (National Comorbidity Replication
Survey: NCS-R)ell 93t DSM-IVE] 7|Fo 2 Fo9S52o Aot
& (lifetime prevalence rate)< 16.2% % th [143].

2.3.2 Classical drug treatment of depression and

limitations

AEHoE $&T ot e 11 o] AAHGA Y 2do]ide] ¢l
o o] WAt ¥, o] uiitol] AUREARQ] F9-LoFEo] B
o5 AAAGAZE Erf dE B0 AREY EE k2ol ddd/=ul
o §Ag 1ZE $EFS et o] wie ol AAMEEAS Al
ZH3= Ao & T FE] FH &o] "y [14]. Fo7EF AR
5 % 9 7hA fEo] dEHom de AwHo] ghxwk o okge] W
AE el 47179 A7t desiy % 1 Asgdrt AAY ¢
o} [145]. @9 ofet o5 SFE A A F L] &3] IAgTt
[146]. 18] &, 94 183 A1 7159 &9 22 tgst 74
o] ol ypdo] dAHow EerE)l [147]. o2k 3ol FH o
fr & st ol 7HA] &5 Aol ksl o] gl

- 25 - s Eas)



2.3.3 Limbic-HPA axis and depression
1970 o) Fuk A3 A st FES Ao Fo] Ay Al 2EY AT AN

SHE--u 8t A -5 415 (hypothalamus-pituitary-adrenal axis: HPA
axis) S ul/lE sl 2=y ol HE Husty] AlFsg)
Carroll 2 235 AEAAA =& FX9 FEZo HAES B

skaL [148], o] -4 101 ATEol ot $&F FAe] 50%°l A
_?_

]
o]

HPAS:2] o]/Fo] Uetykth [149]. HPAS¢] o] &3} o #AE
4L D‘”’S}-E HAA e} AAF o] gt

19373 A2~ I3 = (James Papez)= A AdoA Fash
AstS e Ao A ~d (system of emotion) O 2 WAAZ A Qs
ALk HFF24oR WMAAE ¥t (brain stem)S AL Qlow A
o] % (cigulate gyrus), B % (amygdala), alv}, A4 E}Tfﬂr 2 Ae] A
38 (anterior thalamic nuclei)S (E3Hgt) o] & A28l Ojx e} e
291 Hzek ¢ 71s A AryACl S S 7]‘—’4—‘4 A 73t g
A, & =243 + JAA Aot [150].

&SN E A/ v gdAd Fxo Wt

=3 A|o] 2

gtk g EA o F sk QuEs) B
= k=

g
(neuroplasticity) ¥ Al E A &4 (cellular remstance)«] 2o Ylo] =
T S [1511.

WA A o} HPA= 9] A 9L A SR
(circumventricular  organs: CVOs)e|t}.  CVOse d3-3¥  Ad
(blood-brain barrier: BBB)o] A% o] QlojA #3419 T2 oy
A zgla mulEEe o8] FFS wev [162] el W} fnks
- 22 T2 GRs= 7HAan vk [163] whebd ard=of GRs3 &
A et st =2 FA9 GEIAEE I = FU|dFAEE Aol B
(mineralcorticoid; €% 2~H]&(aldosterone)) = dNvtE HAl &4 A
T Aok [164]. 283 A1 ~E# 2~ A GRse @9 7
2 GRs® 45 AEE 571, o] wiitel HPASS #<

st

i (
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Ao g =o FXo HEEL olFEA A (apoptosis) Al
= 4 ey [151,156], =44 |
& AE AN AME A
[157], sf=te] F-97 58 A
At [158]. olmAAFE a4 =,
StAF AlA Blieke] Fu= 3= oAl HAaEa A
B 71l Fad 9TE o= ke s FIA R e A
2 (axon bundle)¥} & (fornix) & E3 Alsky-<F oj
o Qi FHF GRY EAdA & F dxol ZEE

A

= AN
&4 Hnge 243 199 BAL 2y
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HPA=S] &=
Aoy dE 599, H%ﬂ]"é ZFel#} (brain—derived neurotrophic factor:
BDNF)& “Axe] AAAzaz, 53] sfutelsd F5
BDNF¢] & AAZT (Fig 2-6). &%&5 =
= S7HAA & U= T Avk [160]. 5
BDNF9] Fx&= von 8359 AE9 BDNFeLe
zt=t} [161]. BDNF 3%} Wo] (genetic variation)s ™ EFo] L
A KA (Met-allele carriers: val/met and met/met)= &
A 1A} (carrier)oll Hlal afjmprl ZHa o)A o] ¢£&F SO ZAMo

ol e 4 At [162].
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Figure 2-6. Neurobiology of depression [163]. Cited from Palazidou E.
(2012)
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2.3.4 Cortex, energy supply and depression

AA L} A ] EFFNE T T

dRagdTol ostd, Al vsiA Fo5EF RSl AA
B AHF% (ventromedial prefrontal cortex: VMPFC)oll A <] &
A (hyperactivity)e] Hol= HbH 572 AAF9]  (dorsolateral
prefrontal cortex: DLFPC)ol A= #&%5A (hypoactivity)o] #z¥ o}
[164]. EHS AdF99 #AYLds8E 15, B9 ¢35, 18] ds

AEAE TN T, W 5% ARTGY] ABFHS A2 EAA
1

A\
N

oft fg o (B

O?l

Z e Al
(psychomotor retardation), ¥4 (apathy), 18|32 2}&7]9 (working
memory)2] 2 (deficits)S Tt} (Table 2-2).

7154 A7 94715 (functional magnetic  resonance
imaging: fMRDE ©o]&3% Ao <ot HEe Hojit3  (anterior
cingulated cortex: ACC) 9] Ato]e] A7 (communication)®] 747}
B} [165]. o]A 2 HAZXEE dAlst= ACCY 7|5&4 Wio=
FA =™ [166] 57] (motivation)9} 744 (affective disruption)9] 2
W& =t} [167]. (Table 2-2)

Table 2-2. Limbic and PFC areas implicated in depression [150]. Cited
from Palazidou E. (2012)

Sustrate Volume  Histological Metabolic Antidpressant
change activity Effects
Orbital/VMPEFC ! i 1
Anterior ! | Metabolic
cingulate cortex activity
Hippocampus ! ! T Volume
Amygdala L2 | Metabolic
activity
DLPFC l | l

PFC: prefrontal cortex, VM: ventral medial, DL: dorsal lateral
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2.35 Postmenopausal women and depression

o

ol 9 ox HJo

I S = o

[168]. 13] TETE 7k ﬂ]ﬁﬂ
¥ (luternizing hormone: LH)¥} %=
stimulating hormone: FSH)2] AHej =
Aol ojstd Z3d7] -or
Hole HA7] A A T2 2042
ojgt Aztel HAH [171].
(serotonin transporter: SERT)9] & RNA (messenger RNA: mRNA)
E oA ole & &5 EH} v vAeln [170,172]. 1 of
Yt ol ~Egt &S x4 1¢s o dAE AAGE
W My (forebrain)¢t 3kl 5l BDNFO| +X& ZHAaA|7]H, vhH o 2~
EgtES Agetd 1 A7 Skt [173] ey = e E27HA
F4A, AFYE 7]¥ke] (longitudinal, community—-based) 1o 2]3a}
H, HAAZ7] AN T DAHRe AHdAAE #EHA Feo
[174].

2y (chmacterlc depression)<

S W 7]E (mood)d]
MZED AEg=2

—~~

_30_



2.4 Neuroendocrine system and metabolic syndrome

2.4.1 Stress, hormones and metabolic syndrome

Chrousos®= Al 744

™

ok

)

B

Fder [175]. =1

45

=
TX

WE A7 E A el

ﬁo

el
0
e
&

Ho

pa—

0

'
Ho
B8r

)
olo

ﬁo
e
)
—

R4

ot [1751.

3 Ael

el

—_
file)

;OU

= JAAARE 2

T (Table 2-3). webA AQWZR| A9 gt
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Table 2-3. Behavioral and physical adaptation during acute stress
[177]. Cited from Charmandari E. et al. (2005)

Behavioral adaptation:
adaptive redirection of
behavior

Physical adaptation: adaptive
redirection of energy

Increased arousal and
alertness

Increased cognitin, vigilance,
and focused attention

Euphoria (or dysphoria)
Heightened analgesia

Increased temperature

Suppression of appetite and
feeding behavior

Suppression of reproductive
axis

Containment of the stress
response

Oxygen and nutrients directed to
the CNS and stressed body site(s)

Altered cardiovascular tone,
increased blood pressue and heart
rate

Increased respiratory rate

Increased gluconeogenesis and
lipolysis

Detoxification from toxic products

Inhibition of growth and
reproduction

Inhibition of digestion-stimulation
of colonic motility

Containment of the
inflammatory/immune response

CNS: central nervous system
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Stress

Developmental history

_ _ Nutrition
Genetic variation
Aging
Stress system
CRH LC
AP NE o =
: Systemic sympathetic
HPA axis ‘adrenomedullary systems
tCortisol ’,/I'NE, E, iCEH, IL-6
/ Target tissues q
JGH and/or
IGF Metabolic syndrome
ILH. T.E, (insulin resistance, visceral obesity, sarcopenia)
ITSH, T G tAPR 1ABP

fLOL tCytokines Dyscoagulation

JHOL
Polycystic ‘Osteopenia
ovary syndrome and,/or
Endothelial dysfunction and/or inflammation osteaporosis
Atherosclerosis

Cardiovascular and neurovascular disease

Figure 2-7. Chronic stress and metabolic syndrome. Abbreviations:
ABP, arterial blood pressure; ACTH, adrenocorticotropic hormone;
APR, acute-phase reactants; AVP, arginine vasopressin, CRH,
corticotropinreleasing hormone; iCRH, immune CRH; E, epinephrine;
E2, estradiol, GH, growth hormone; HPA, hypothalamic-pituitary
—adrenal; IGF-I, insulin-like growth factor I, IL-6, interleukin 6; LC,
locus ceruleus; LH, luteinizing hormone; NE, norepinephrine; T,
testosterone; TG, triglycerides [175]. Cited from Crousos GP (2009)
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2.4.2 Definitions of metabolic syndrome

MARAZ]F  (world health organization: WHO)o A= thAS3 4
(metabolic syndrome)= T3 o] Asta v} “F S, &4%
A e dx aga/EE JdedAdAY A sudctel A,

ol TAAY FA 9 As, HHHNE nAYgR RS e 27t
A e 84E (. A8ART,
inhibitor-1 (PAI-1)9] 4% &) T F7FA o449 847 vebd of o
AbsS-atolgt gk} (Table ) [178].

AL ol dste] AA ez defxl Jer]Eo 2= WHO
ol = Aol Xz uld I (Adult Treatment Panel III: ATP III) [179],
oled A AdT+E 9t FH1F (European Group for the Study
of Insulin Resistance: EGIR) [180], American association of clinical
endocrinologists (AACE) [181], 54l 92 ¥ 3] (International Diabetes
Federation: IDF) [182], "= Y3 3] (American Diabetes Association:
ADA) [183], zela =4 ZFH=HE s Z239  (National
Cholesterol Education Program: NCEP) [182] %5o] <t}

olE 7|HE Abolol A tAlEFatel thEk V) ES th g
= 7KL A AxAE A7) g2 sARE o5 I
led AR, =2 FA9 F5Ed (>110 mg/dl), °ldAEF
W >150 mg/l or >180 mg/l), LE =X F~HE (high density
lipoprotein cholesterol: HDL-cholesterol)<40 mg/dl (&), <50 mg/dl
(), 28] 189t (>140/90 mmHg (EGIR) or >130/85 mmHg (ATP
I, AACE)< 2#star glem, 7ol WHO= vALdHRx (>20
mg/min), Bl (]E]/F@olEHN] >09 (), >085 (o)), AHDZFAF
(body mass index: BMI >30 kg/m*)< tlsli vl (Table 2-4).

gl -ga17ell, plasminogen activator

[>
o &
luf

f

g{ﬁﬁi

S

oL
R
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Table 2-4. Criteria of metabolic syndrome of institutions
WHO, 1999 ATP III, 2001 EGIR, 2002 AACE, 2003
[178] [179] [180] [181]

A2 i, ofyf g5 = Aed Ay WG gt
%%%%%LOH, 37 o] + ol E F Sy
gl 2 2714 o)
JdedAI =
17 o]
+ ofef F=
2714 o]
1]k 1 3589 1 35dd L3358
sgddol EdH >110 mg/dl >110 mg/dl >110~125 mg/dl
>0.09 (), (>6.1 mmol/1)
>0.85 (%) and/or
A A A 7>30
kg/m’
20188 % 2. E5HRE 2. E5Rk 2. Thg T Hab &
SARAH>150 & ﬂ =9 & ﬂ =9 Els
mg/Dl and/or >102cm (40in &) >H cm (F) 140~199 mg/dl
HDL-Zd2HE  >8cm (35in ©1) >80 cm (%)
<35 mg/dl (*F),
<40 mg/dl (<)
3. €st 3. TRANEF 3. oA EF 3 LFAALEF
>140/90 mmHg /A S/3A >180 /A
>150 mg/dl mg/dl and/or >150 mg/dl
(15 mmol/) HDL-Z¥ ~HE<
40 mg/dl
4, MG 4 B2 R 4, 18 4, e 79
2% 45T >0 FFTHDL-Fd~ >140/90 mmHg S
mg/min or HE <40 mg/dl (1 HDL-Z# 4~ H =
SE/FgolE Y mmol: ), <50 <40 mg/dl ((F
>30 mg/g mg/dl (1.3 mmol <50 mg /dl (&)
o)
5 =28t 5 28t
>130/8 mmHg >130/85 mmHg
o )
- 35 - i :‘:jl "I‘-]_—TT_'-!.F
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Insulin Resistance I< q Hyperinsulinemia
N A

NIDDM

A 4 A 4

Hypertension Hyperlipidemia

Increased
Atherosclerosis

Figure 2-8. Metabolic syndrome interrelation. Interrelationships
between Insulin Resistance, Hyperinsulinemia, Diabetes Mellitus,

Hypertension, Hyperlipidemia, and Obesity in Patients with
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non-insulin-dependent diabetes mellitus (NIDDM) [185]. Cited from
Powers MA. (1996)

g = Eetl Al S JAdETRA s R
s

FEoE A g Age Hal HAFFEow

Hajo] Frhds mn@vh d ohvezl 35.1%, B
A 47%, X257 35%, "= 33% [186] 1@lal F=r 27.3%°lth [187].
4ol Be o X sEEel Was tae] was

& Z2FF e A So WEt dAEF

SE
Za@ AAA Agal Bk dF 5o F2E

o] Aol 9l
Ao & HA7] A4 A5, datsFae] 9o Hagr 52
A 2% (hormone replacement therapy: HRT)S W& H 747 o] %
AMEL ded AdAo] 129% 18] Fixe] Ao 358% 7HA3HA
o} [188].

G (diabetes mellitus)= BH3hE, A4 28ja didgo] ¥
SHeE tiAbA o) n¥EY o ® SAA| A= v Aol FYgitt. AT
re] diatel et ndE RS daat AHENE oyt w3 ¥ T AN
Al ZA-ge7bA] FHFS wrEoUA "ok AFEEY] fAAQ] e 3
Al 8150l vE7e 1 FHF e ddekH] @i vt e
vt 189 A dedAY 2 vivt 5o g 8 4250 T
ol wet Jimet G tdst 25F7F 7hsskt [185]. (Fig. 2-9)
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ERao +

ERB -
GPER+ ERa +
: ERB -
lEnergy intake P CNS GPER + ]Insulin

]Energy expenditure <#- P cells ====p secretion

N/

Estrogens

K le .ﬂ" ~ .
{ Glucose s 0 l | Gluconeogenesis
uptake = i - —

l Lipogenesis
- Aadipog;yt'és | TG accumulation
Y ERo +
ERB -

GPER +
I Glucose uptake

| Adipogenesis

1 Lipolysis
Figure 2-9. Estrogenic control of energy homeostasis, glucose, and
lipid metabolism by regulatory actions in the CNS, adipose tissue,
pancreatic 3 cells, skeletal muscles, and liver. Deficiency in estrogenic
action leads to opposite events and subsequent disturbances in
metabolic tissues. ERa, ERB, and GPER play roles to regulate energy
balance and glucose homeostasis. ERa and ERB generally mediate
opposing effects, while GPER generally has similar roles as ERa in
the brain, adipose tissues, and pancreas [189]. Cited from Shi H. et
al. (2013)
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Table 2-5. Classification of diabetes and glucose intolerance [185].

Cited from Powers MA (1996)

Classification

Former Terms

Characteristics

A. Diabetes
1. Insulin-dependent

diabetes mellitus
(IDDM), Type I

II. Non-insulin
—dependent
diabetes mellitus
(NIDDM), Type
II, Obese,
Nonobese

III. Diabetes
associated with
certain conditions
or syndromes

B. Gestational
Diabetes (GDM)

C. Impaired
Glucose
Tolerance (IGT)

D. Previous
Abnormality of
Glucose
Tolerance (Pre
AGT)

E. Potential
Abnormality of
Glucose
Tolerance (Pot
AGT)

Juvenile-onset
diabetes
Ketosis—prone
diabetes

Brittle diabetes
Adult-onset
diabetes
Maturity onset
diabetes

Ketosis resistant
diabetes

Stable  diabetes
Secondary
dibetes

Gestational
diabetes

Borderline
diabetes
Chemical
diabetes

Subclinical
diabetes
Prediabetes
Latent diabetes

Prediabetes
Potential
diabetes

Low or abset endogenous insulin
Onset generally in youth
Dependent on exogenous insulin
for life

Ketosis prone

Insulin levels normal, elevated,
or depressed/ Not ketosis prone
Onset generally after age 40
Majority obese/Insulin resistant
Insulin resistant

May require OHA or insulin for
control of symptoms
Hyperglycemia present at a level
diagnostic of diabetes

Cause of diabetes may be result
of drugs, pancreatic disease,
hormonal disease, or unkonwn
Elevated glucose with onset in
pregnancy

Associated with increased risk of
congenital malformations
Increased risk for later
developing DM

Defined by plasma glucose
criteria and OGTT

Plasma glucose levels greater
than normal, but less than
diabetic

Previous hyperglycemia or IGT,
but currently has normal glucose
tolerance

May develop DM

Never had IGT or DM, but is at
great risk

Strong family history of DM or
obesity
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2.5 Path analysis and structure equation model
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(variance inflation factor: VIF)
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2.5.2 Normality of observed variables
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2.5.3 Model’s goodness of fit
R AfdEe AREYI AP ARQ] HelHzE HdAL
= FAolt wEpA AA Y AFETE ko]
725 dolgd dXetA] & 7 ATh & AFolA B A
Z}ol A (Chi-Square Test of Model Fit), <AFx] Qx5+ A
(Root Mean Square Error of Approximation: RMSEA), Zth % gHA]
(Comparative fit index: CFI) Z1&]x ¥ 7 Fo]2A]4 (TLI: Tucker
Lewis Index)Z 2213} T},

7hol Al 178 (CMIN)> 224 %E 7[& oA A4 9
1
A

)

N
-~
[rt
o,
N
-~
o
o
rr

=

o

L VR S B B o
rr

AS fdaA HAAT £ A SAA T [197]. x*gkel F3 FEghol
2w (P>0.10) =do] AHgtattta PFrpach wheF Afmol nls x*ghol
vty FRTEAYLI} HFgPLoel FoHel Apolrb Qv 1E]a o
W AAE mdo] AzE A wedax] ¥ Ao|Au BEo RIYUS
Z EetA 33 Ad = Aok a2y XCge R A0 HEEe] A
A AEggor dste]l tE APALE A 1ol 2BS ok
Ela=y

RMSEA+ AW A =44 (absolute indices of fit)e] 7}&]| g
of &gt} [198]. o] 22 ®ito] ofd EYdoA EPS F4T A 7]
e = AFes ousty 0014 1Akl 9] ks 7kt RMSEA® 0o
W42 958 myo] HE=d 0.05 olste] £ (value)d W good
fito] a2 0.05°1A1 0.08AFeld o 483 4 U} [199]. 12]aL 0.08¢] A]
0.10-> mediocre fit, 0.10 ©]2 poor fite = ZF3kt} [200].

RMSEA®] A& 7302 A&Ea7]eh =l 534 (complexity)©l
ol FFe ek wroF AEFVE AAY F8E EFE (estimated
parameters)2] =7} A thA A2 47F (confidence interval)e] 7+4-S 7
2t} 12]a RMSEA 4 A (estimate)7} 2 gt= 1 A1 G3ko] Yl
oW 1 FA & vl FAZsta, vbd AlF ko] v F2oH RMSEA
valuex "¢ £ A 34 (good precision) &2 FFF T [200].

CFIx= 824324 (incremental fit index) =i H] 1L 4 3F = X

- 46 - s Eas)



= (comparative fit index)® °]+ 7]|AE ¥ (712529, baseline model)
of Bls] AAFe] AJFEYPo] Auprt FAEHIJ=AE Hlulsk= Ao
52 BHBATE 0ot 7HEE Ao R ol
HSH T = FEAke] EA8HA] & A ok [201].
ol AZAG (path coefficient)= Fo]Z A2l o]
AFRlel WA= i A GFHs gujgtt. FEREA A A
¥+3t4 244  (non-standardized path  coefficient):= 3] 7] &4
(regression analysis)®] BA<olv, %5374 ZA4 (standardized path
coefficient)= HIE}AS= (beta coefficient)9} Tt &, & W E T34 =27
T FA= ddWcle] g 9] Wstd uw JEFs

S ousity el sty 4

o

o ﬂ-,—l
rr
i
%

it

—\Tll
(e
o
o9
4
=
o

[

EE LR

A
A RE FASH A, olFolA dE, BMI, w7 A 5 7S =E match
7 1Fd 20 S et AdE 7 1Fe 202 T
TEEES F7IE EHEglen,  RAVAARSIEERYIES
(Corticotropin releasing hormone: CRH), arginine vasopressin (AVP;
antidiuretic hormone (ADH)), ZE|& 23 S=2E9 (cortisol binding

globulin: CBG), #AA A=ZEZE  (thyroid stimulating hormone:

. R A <o



TSH), {2l B4l (free thyroxine: free T4), LH, FSH, E2, GH,
insulin like growth factor-1 (IGF-1), T3, ¥]El¥ D3 18]al F33AHA
S 2% (parathyroid hormone: PTH)o] ¥3t¥th H2EXoq= 939
o A ke 40W-S AL g v A 538E ASA 7} °D‘X}«] Ae) o
dol] gla tE ¥FY A5ode #Ho] gle ST 45 (missing
at completely random: MCAR)S. 2 7rEstdth 28l tESoiAl
(multiple imputation: MI)OE AZ%k (missing data)o] X3H¥

AE 10 BT § A 2 dAFolA 2R RFEL
7 BobA R ML Azrde A gad As
ArkstE Aoz Ao EA7F glvhd EEAGo A ASFH o] 7
A7F == ke [202].

ASA = AEZAF (survey)9t @5+ (longitudinal research)
oA HEAHOoR WAEA i Aot AEZALNA AL F oW
o5& EAF AR orHor S-S A &S 4 il T H| 9
=402 (inadvertently)® &H3tA ki dejzd & 9lth (skip). 25
A& #Asts WRlde dedom R 7HA] WRo] vt

Hto] o2 % %*rEi«] Whekol]l o9& 714 @A A (notably)

o] 8&¥ = ASFA HAWY T Stve oA RMelth [202] o] WM
AS BEFAAS HESHEA, 7129 HolHE Abgste] A5
A A gk (real value)o.2 FH¥ 9 7l9] Ft (approximating) &= THE0]
(£ g4 Ule 2A4sks Wioltt [203]. Mplusell Al thsiAlH e 3l
HA) AL 7129 dHolHE AR sto] R /9 HolE Als whEo
Wi aAES 747 48 Aot 19 ot 1 A3 FAA
(estimates)9} ¥+ 2} (standard errors)E HT T4 S T3 A7)

AP EFAE (parameter set) S WHET) (Fig. 2-11).

e o A2t



[ Incomplete data matrix T.he lmpgtan_on model":
Fit a multivariate normal

(missing data = #) covariance matrix to the

data, using expectation-
maximization.

AlB|C|D|E

13| #) 2| #

4l #1511 |# (1)
.
L
771391

#
;} Generate multiple imputed

(2) Datasets from the imputation
model, using data augmentation.

( Imputed data matrix /Impu!ed data matrix\ /lmputed data matn'x\

A|B|C|D|E A|B|C|D|E A|lB|C|D|E
11317 2]¢ 1 3l3)2]9 1 3|3l 2]s
41151 1]2 412|851 1 4 1]186] ¢ 3
7171391 Tl17]13]9]1 7171391
914)1]3]68 8|13|1]3]|7 g|1811]3]5

(3) Fit multiple regression, or other model,
to each imputed dataset. Save the
parameter values and standard ermors.

B,=11 SE=02 B;=10 SE=0.2 B,=13 SE=03
B,=-05 SE=03 B,=-0.7 SE=04 B=02 SE=0.1
B;=0.1 SE=0.8 B,=-0.1 SE=0.5 B;=0.0 SE=0.5

‘/alculate mean parameter estimates,
and total standard errors that combine

within-imputation and between-imputation

MeanB, =12 Total SE=04 t=3 p=0.001 pavmtiErIE aain ol
proper hypothesis tests

Mean B,=-06 Total SE=04 t=1.2 p=0.25
MeanB,;=0.0 Total SE=06 1=0 p=09

Figure 2-11. Process of multiple imputation [204]. Cited from Edards
KF et al. (2011)
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Wsdelehel Mol mAE HolgAEe] £X% 243, o)
A== "Holy ME+S BE 3~571H F&su [205,206]. 341 John

AolA tiASle= HAAHd s = F Ak =, AS5H Y 4
7t Ao vdsdAslaTE 77 Aol HAAE (power)S F7F
Al71a, EFHAA} (standard deviation)e] HE #A3HA st [207].
2 AT B kAo R 10719 HelHAEE

=3

»

Ao AFE3 Mplus SAIZZ A= chFojAl e} 7
284, B gsuiAer FRUAARY Y] #
THINZE AT gAY AHE A5 1
delHE AHEE 4 slon, "JM]’S}'E HEe dig =
BE Apgs ¢ Jdos dHo vt a2 Gd gAYy
HE dAE vlelg o 3o 7|gtste] A& FAE vES $
S UER F49 5845 =9 5 vt [208].

Fig. 2-12& ¥ ZFEA oA, TS A H I b A o] =74
sk Aojrh, kA Ao~ AWM (complete case analysis)< &

ZAZZ (missing value)E 713 Ao ~ES A Asta
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Figure 2-12. The effect of increasing the number of variables. This
multivariable logistic regression model on results for restraint use in
motor vehicle crashes (n=38,167). In this example, the proportion of
cases with censored restraint data remains fixed at 309, with a
missing at random mechanism of censoring. Restraint use was
included in all models. Additional variables included factors known to
be associated with serious injury Results for the “truth” represent
identical analyses in an otherwise identical data set with no censored
values. Vertical bars are 95% confidence intervals. CC = complete
case [209]. Cited from Newgard CD and Houkoos JS (2007)
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N
N

rlo
X
2

il

2 Q8 gdegAEe 2 AL A
] @3l s F Aok AA, AN AlEdolAS AHE
kil dlolge B3 #5 (random noise)E< Y3l7] wiiTol 79
M.L7} ®olE5ox) %] A 2 4 (unacceptable) Ut [210,211]. =4, ¢}
FTHAY S FAAE Tl T2 (randomness)o] EFHER A
(imputed) ¥ = 7} dlolH Aol FA 3k (estimate)o] A4S wf wio} Fzk
5 F Ja o= I3 4HE] U FES A= Feve Aol
[211]. 2 AFolA o] &3t F2aAA ZZ a9 Mplusol A& thE o)
AWE wo] x| ¢tEA (Bayesian analysis) WS o] &3ttt 1 #AH L 3
GAZ 23 2k (1) BayesE ©] 83} S
EZ5E paramterik AE (sets)d AES ¥y (3) =l uwhet
missing datags AFE WA &g doletgtES e Wt [212].
gsAEe] @i olfed AREAJAA BT F A=
TAE HAd-ewe FERAoA A F Aok & A9 SAEA
Al oolgE HASEHS EPEUYY EE B
FAIFAW (stimultaneous estimation)o]™, =1 W o] w9 533} 7] o
! =

=34 (jterative estimation)S o). &, Z7|3]1E A Fo thA] B
3 |

O Astan AHE FPAE A= FHL wEas Aol wEZEY

B4 Fol RPAFES] AHe] Y HaYE olah A W wEFHe

JAH Y olw wHe] AFEE e ey LA Ao

2 AREE 2734 A7 AUGAA BAG wEFgo] A o

SEEA e 5 Ak dEAY o BRWSES] Hito] AR 1T
go] MEHET} S G He pEEA
[e)

(rescaling) s}

.
AxE Y FRAGH] HT Y5

A HzsE 3 ol wkEHo] u)s}
71 471 wolth 1941 19 vhe AR i mde] RAGA F7e o]
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HHEE MLEAS FalAE FA4o] wolEoxA] g+ A5¢v sl
chi-square, RMSEA®} CFI #< sd3taitt. agla 93 & w&Es &
o] HFAINE] Hu M ZF FRoA FAZe Wste AL ¢l

o},

2.5.5 Structure equation model

TR 7EEAS QA [213]3 AREA [214,215]9] FIHA]
o8 TAHEY 19679 JoreskogyE QQ1EA I AR REA ] F71H

A S Adste]l Bop dubAl FAA EARES A3 Wi oF 7x
WAARE  (structure equation model: SEM)elgtal o5 Atk

[216]. (Fig. 2-13)

Multiple Path
Regression Analysis
Bivariate %"”ct“"a'
. quation
Correlation Modeling
Factor Confirmatory
Analysis Factor Analysis

Exploratory
Factor Analysis

Figure 2-13. Components of structural equation modeling (SEM).
SEM 1is composed of path analysis and factor analysis [217]. Cited

from Daniel S.
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Table 2-7. Path model and structure equation model [220]. Cited from

Lee (2012)

Structure equation model

Path model
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s
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TR

{Jo
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(Maximum Likelihood
Estimation Method)

(Least Square

Method)

o
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o
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il
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Gracet
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o
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FATH [219].
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AA 1A o
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S
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il
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t} (Table 2-8).
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Table 2-8. Structure equation model and multivariate methods [219].
Cited from Grace JB (2006)

SEM DA RT PCA MR

Include measures of \Y
absolute model fit

User can specify majority \Y

of relationships

Capable of including \Y \VJ

latent variables

Able to address \Y

measurement error

Allows evaluation of \V

alternative models

Examines networks of \Y \Y
relationships

Can be used for model \Y \Y \Y \VJ \Y/
building

SEM: structural equation modeling, DA: discriminant analysis, RT:
regression trees, PCA: principla components analysis, MR: multiple

regression

2.5.6 Natural phenomena and structure equation model
TEHAA Y AR A FEZEA o] FAAAY Sewall Wrightell <]
3 ArHAFE [214215], Ao AEIAS X FuA o]
T2 ol §¥E HokE ARz HshEofo|th. AW AkAA o] AAFS A

L =1 > A
= Yol ARENY FERUAAL =93 AAHS 7X1

shal o] &l ak=
ATt
James B. Graceix= AA A Aol osolA HF Al vhi g FA
HEo 2= Agto] ubar skt [219]. 2 A AR ol f&= AAAT 7
g Aladro g EAsly] wEolt, g BAHES B3 A4S
2gSroll Qv "t EAI " (AAA)'E oldst=d oAl ekt
o] & (theories of pieces)”oll =3}3&lt}t [219]. whehA T 22494 3}
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A% A &8 AAsHA XatH (inadequate) &FE M= T 3
} (misleading). 53] Wslel= g0 st AA Aol d/ge] olde #+
Ao AW S w A L=
B A= E‘r‘?i%k A
AtAA ] B3g ddE] o
7b AlgkE] o]l A7) wiEolet FA4 gt} [219].

auy Aol g A ZpA A tig old e e+
A AAI Ak v w @A A GO Rita Colwell> b33 o] gk
t}. “The fundamental and underlying principle is that we must move
from strictly reductionist research to research that synthesizes
information and work toward a holistic approach to understanding and
wisely managing the environment” [219].

oo g el A] HEEMI paEYYA

=

flo

w7 Al ol

2 9% yeA F5 wn v AdAg AnEd 29 oug 2
Adeltt W @ oalE dAE qEaA Ana B b
H3 oldl: Basth o So tdd ofEd

(multidrug resistance)2] 95 < stue= AA Y
AAast F5& 5% redundancyd 5ZE7 #4
A o9 AL SN E BEA o= By

E

2 O
I
ot
a

o

I ot A
o
=

gy FAMerE 23td FRUANRES ol &3 AdA e
ojsf kel Al A& F vk dE 5o, FIAS WET "2
A A7= o ouE THE ARV A, B AT w4 T 4%
o] o Ao, B dSHFE Y TEES, 1
Uzs, 281 JuAdES ol &ste] ddeder sta, MFHSTE
(categorical variables)ql T AAES ol&ste] Aypaclew 3 F
=k olw 2957k AgAd tE FiHQl Hwrh 7 A
b f2A gl 2 gAEe] oW oulE zh=Ae] tiE s Ay
W F7EAQ Agsel dasiiv oA AAA sAelM F2UA
A3 A FREA 2 JEAQ vl So] Waste] vzl
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Aol A #Asta siad dart do & AdddAE mu Agsa
Felow oldsly] $l8) tAE BAVMEN AREA agn T2
A e AR ot dendeln, %K vAT ol
gt 4= vt (Fig. 2-14)
description
and comparison
hypothesis
formation
prediction
Increasingly
clear_, _ formulation
explicit, and of tests

predictive

hypothesis
refinement

hypothesis
evaluation

Figure 2-14. Progress of the scientific method [219]. Cited from Grace
JB (2006)
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2.5.7 Structure equation model and metabolic syndrome
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Chapter 3. The Blood Glucose Ameliorating
Effects of Fermented Red Ginseng and Causal
Effects on Hormonal Interactions: The Test

Hypothesis by Multiple Group Path Analysis
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Figure 3-1. Age—specific prevalence of metabolic syndrome according
to the definition by the International Diabetes Federation (IDF),
compared to the revised definition by the National Cholesterol
Education Program-Adult Treatment Panel III (2005 ATP III), among
men and women in the HUNT 2 population. [4] Cited from Hildrum
et al. (2007)
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3-2). o]yt mHE9 IR Ik AL A =Alo] =7 ERo|u
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Panax ginseng
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C Beneficial effects on hyperglycemia )

Figure 3-2. Pharmacological effects of Panax ginseng on various
organs related to diabetes. Ginsenosides known to work on each
organ are listed underneath. PPT, protopanaxatriol. [17] Cited from

Yuan HD et al. (2012)

Chrousos+= Q1A AAWEH A 7F ol Aalk 28ja &
s 22 A gkl ARl FF¥E F5 Haskth [10,18,19]
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3.2 Materials and Methods

3.2.1 Participants and study design
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th. 50~73419 A4 R
stttk @ Srolv Fxrh e A7EA aEal gE okEe AFHStaL
AE FAbe B AdA ALE HeolnzAs: AR
AH7E s18HA Fokrh 1178 ALAE AHEI|E Fate] F

JEWHOR T IFoR »}%91 S wEEA Pre MmuE 34

&5 27 &< 3T Al W, gl AYA HASES st sk
A Fde 42 F 2.1 go] Ak
g ilee] AE2 oS3 2ok crude saponin, 2586

mg/g; Compound K (CK), 57.05 mg/g; Rg3, 53.85 mg/g; Rh2, 11.97
mg/g; Rg2, 572 mg/g; Rhl, 299 mg/g; and Rbl, 0.023 mg/g. (Table
3-1)

Table 3-1. Ingredients of fermented red ginseng in this study

Ingredient Amount (mg/g)

Compound K 57.05

Rg3 53.85

Rh2 11.97

Rg2 5.72

Rh1 2.99

Rbl 0.023
Crude saponin 258.6

Total 390.203

(perimenopausal) 2] o] A o] At}



117 Participants

h 4

Double blind random trial

58 Placebo

Baseline (1st)
Sample collection

¥

2 weeks

44 Placebo

49 FRG

Intervention (2nd)
Sample collection

Sample measure

hd

Data Analysis

Figure 3-3. Flowchart of this experiment

Forty subjects were selected from both groups (20 subjects per group)

after matching age, height, weight and BMI. Those were further

analyzed for several hormones (Table 3-2). All biochemical components

were measured by the Green Cross Reference Lab (Gyeonggi—do,

Korea). The analysis methods are shown in Appendix 1.
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o] Hyto] F AFZtel Aol7t d=AE =H t-test (independent
t-test) 2 FoldS At & suE 25 S 23 AE 9
Hee AT YTt FEAFEA (analysis of covariance:
ANCOVA)E &3 wastgint. #4& SPSS 180 (SPSS Inc. IL, USA)
2 Pt P<0.05E A Fold FEo® P1s SA4SR
ok Aol dokar ekt

e
rE
2
r o
to
)
Shia
>
)
o
=

Aep Zo], gz EE Jded agn
oledA A 4*  (homeostasis model of insulin resistance

HOMA-IR) ¥ FollA, Fitghol A mEdake] 3uf o] Apo]7} v=
HES o)A (outlier)® FFstal Fotd Aol A ALttt &9

B, BAabwoll A 19 2ela flekuel A 2ol Alel ¥ Atk HOMA-IR
2

HOMA-IR index =

fasting serumglucose (mmol/ L) X rfasting seruminsulin (uU/mi)
22.5

27 m2dE oA SAEA &2 5389 ArAE, 717
of HEeHAlel o& FAHA Xe FES T4 AFAE 1A

71 tFgo Mplus 6.11 (Muthén & Muthén, CA, USA)E o] &3] t}5
A (multiple imputation) &2 Z+7zF 939 ¢] dlo]g 7} EaH ZF 1074
o] oy MEZE whEolWlth olw A2 AFHE 10719 dHolH ANE=

BA AmEA BAel o] §H T Table 32 o& AR HEEA Al
$8 W5 A2A9 Sok 1 mge AR



Table 3-2. Missing value in “blood glucose” path model

Raw Missing Ratio of
Category  Marker Group data value missing
value (%)
HPA axis CRH Placebo 20 24 545
FRG 20 29 59.1
ADH Placebo 20 24 545
FRG 20 29 59.1
ACTH Placebo 44 0 0.00
FRG 49 0 0.00
Cortisol Placebo 44 0 0.00
FRG 49 0 0.00
Free Placebo 41 3 6.80
Cortisol FRG 47 2 4.10
HPG axis LH Placebo 20 24 545
FRG 20 29 59.1
FSH Placebo 20 24 545
FRG 20 29 59.1
Estradiol Placebo 19 25 56.8
FRG 19 30 61.2
HPS axis GH Placebo 20 24 54.5
FRG 20 29 59.1
DHEAS Placebo 44 0 0.00
FRG 49 0 0.00
Aldosterone Placebo 20 24 54.5
FRG 20 29 59.1
Diabetes Insulin Placebo 43 1 2.30
related FRG 48 1 2.00
markers  Gricose Placebo 44 0 0.00
FRG 49 0 0.00
HbAlc Placebo 44 0 0.00
FRG 49 0 0.00
HOMA-IR  Placebo 43 1 2.30
FRG 48 1 2.00

ACTH, Adrenocorticotropic hormone;

CRH, Corticotropin-releasing

hormone; DHEAS, Dehydroepiandrosterone—sulfate; E2, estradiol; FSH,

follicle stimulating hormone; GH, growth hormone; HbAlc, hemoglobin

Alc; LH, luternizing hormone
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3.3 Results

3.3.1 Anthropometric data
Table 3-32 SA4b 499 ¥} 9okt 449 9 FA7hAte] AAASAL ¥

£ AANF Aot} T kT Abolo] A#, BEA, 7], AEFx
% (body mass index: BMI), 3#l&E# 18l JHol=7

Apol 7k |l

2
o)
Jo
lo
o

Table 3-3. Anthropometric parameters of 93 participants (2")

Placebo group FRG group

(44%9) (49%9)
Age (yrs.) 584 + 59 584 + 55
Weight (kg) 576 + 6.6 571 + 6.7
Height (cm) 1565 + 5.3 15777 + 5.3
BMI (kg/m?) 236 + 25 229 + 24
Waist circumstance (cm) 334 + 23 32.8 £ 24
Hip circumstance (cm) 374 £ 20 370 £ 19
Waist/Hip 0.9 = 0.0 09 £ 0.0

Data are mean * standard deviation values, BMI, body mass index

Table 3-4+= 9%, 7], 554, 218l BMIE 7|22 3o 19 1=

matching3t ¥ 7} ZFHEZ 208S FE53 F AAASAE YEA

Lol
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Table 3-4. Anthropometric parameters of 40 participants after

matching
Placebo group FRG group Pe
(207) (20)
Age (yrs.) 59.3 + 4.8 59.3 + 4.6 0.97
Weight (kg) 554 + 44 56.7 + 59 0.52
Height (cm) 1559 + 6.0 1586 + 4.4 0.11
BMI (kg/m*) 228 + 1.6 225 + 1.8 0.59

* Independent t-test

3.3.2 Mean comparison
Table 3-5+= 25 &< (HA g o] F9] 23 AME=HEH SHH WTFE9
Bt gk, 22 AEol A 14 *é%-‘ﬂ Aol ghs gk F, LEitel L Aol
el FS vEbd Aotk 2573 A 23 AEEFEH O Aol A

A5 2 (growth hormone: GH, 1.8 vs. 0.9 ng/ml), estradiol (E2,
18.3 vs. 145 pg/ml) 18] 1L dehydroepiandrosterone*sulphate (DHEAS,
66.2 vs. 60.2 ng/dDoll A A4kl P<01 FolA w2 TAE YEY
=3

Fadd mpAdA AdEd (6.2 vs. 6.4 pU/ml), Z3s| 2=
(glycosylated haemoglobin: HbAlc, 5.70 vs. 5.77%) 1#]312 HOMA-IR
(1.36 vs. 1.42) AF= E4kato] 9okt 2o FX& HAth

22 AEol A 1A AEo] ghs W Aol ghs rshar, 1 zbol ke
S I3k v wsR S wel E2 (1.0 vs. -7.4 pg/ml), DHEAS (0.6
vs. =6.2 ng/d)7F St Al ek Rk =qkorm Qled (0.2 vs. 1.0
pU/ml), HbAlc (0.06 vs. 0.09%), 28]a2 HOMA-IR (-0.09 vs. 0.17)=
ZAkatoll A sttt (Table 3-5).

7 gl A 139k 23 FE ©]831Y] paired t-testE AbelE 2
SAAA S A9 T Aldsidn 1 A3 S okl A
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Table 3-5. Mean comparison of hormones and diabetes markers

between groups

Category 2nd sample AZ2nd-1st
Marker Group Mean + S.D''(n) P Mean™ P
HPA CRH Pbo. 02+ 01 (200 017 00 0.04
axis (ng/ml) FRG 05 + 1.0 (20) 0.2
ADH (AVP) Pbo. 08 + 02 (200 093 -0.1 0.45
(pg/dl) FRG 0.8 = 0.2 (20) 0.0
ACTH Pho. 204 + 10.1 (44) 034 23 0.52
(pg/ml) FRG 227 + 11.8 (49) 0.9
Cortisol Pho. 112 + 35 (44) 052 -0.2 0.13
(ng/dl) FRG 108 + 3.8 (49) 0.9
Free Cortisol Pbo. 225 + 158 (41) 096 -55 0.32
(ng/day)  FRG  19.8 + 14.0 (47) 21
HPG LH Pho. 388 + 148 (200 030 1.0 0.56
axis (mIU/ml)  FRG 303 + 9.0 (20) -0.3
FSH Pho. 740 *+ 243 (20) 068 0.1 0.44
(mIU/ml) FRG 680 + 185 (20) 2.4
Estradiol ~ Pbo. 145 + 7.3 (19) 006 -7.4 0.06
(pg/ml) FRG 183 + 7.3 (19) 1.0
HPS GH Pho. 09 + 1.2 (200 006 -04 0.50
axis (ng/ml) FRG 1.8 + 1.4 (20) -0.1
DHEAS Pho. 652 + 314 (44) 005 -6.2 0.03
(ng/dl) FRG  66.2 + 29.1(49) 0.6
Aldosterone  Pbo. 6.2 + 35 (20) 012 0.2 0.48
(ng/dl) FRG 84 + 36 (20) 0.9
Diabetes Insulin Pho. 64 + 36 (43) 004 1.0 0.01
related  (4U/ml) FRG 62 + 2.9 (48) -0.2
markers 1 ose Pbo. 896 + 6.8 (44) 031 22 0.85
(mg/dl) FRG 874 + 7.1 (49) 25
HbAlc Pbo. 58 + 03 (44) 004 0.1 0.06
(%) FRG 5.7 + 0.3(49) 0.1
HOMA-IR  Pho. 14 + 08 (43) 006 02 0.03
FRG 14 + 0.7 (48) -0.1

Data expressed as a mean SD. *1: ANCOVA, *2: Independent t-test).
(n): sample number. AVP (ADH)
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3.3.3 The results of path Model
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Table 3-6. Precedent studies in “blood glucose” path model

Path Contents Ref.
ACTH — When ACTH was treated to rat, the level of 11
Aldosterone beta-hydroxylase, mRNA in the adrenal gland

and in the cerebral cortex was increased, and [21]
aldosterone synthease mRNA increased in all
central nerves except the cerebral cortex, and
decreased in the adrenal gland.
ACTH — ACTH was released after the administration of [22]
Cortisol CRH and followed by the release of GCs.
ACTH — When ACTH was treated, the DHEA in serum [23]
DHEAS and brain was increased.
ADH — In a study of sheep, CRH and ADH (AVP) [24]
ACTH stimulated the release of ACTH.
Aldosterone When aldosterone was given to mice, the level
— Glucose  of blood glucose was increased. When
aldosterone was administered to liver cells, the [25]
promoter activity of glucose-6-phosphatase was
increased.
Cortisol —  In normal circulatory condition, 80~90% of
Free cortisol strongly binded with CBG, 10~15% of [26]
cortisol the cortisol binded with low affinity, and 5~10%
was unbinding free form.
Free The gene of G6Pase has two glucocorticoid
cortisol — response elements. When glucocorticoid was [27]
Glucose administrated to a liver cell in vivo, the activity
of G6Pase was increased by 40%.
CRH — ACTH was released after the administration of [22]
ACTH CRH
CRH — When CRH was treated, the DHEA in serum [23]
DHEAS and brain was increased.
DHEAS — The administration of DHEAS to rats increased [28]
Aldosterone the level of aldosterone.
DHEAS — When DHEAS was treated to rats, the level of [28]
Cortisol cortisol showed a significant increase
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Table 3-6. Precedent studies in the path model (continue)

Path Contents Ref.

DHEAS — When DHEAS was ingested by a human, the [29]

E2 level of serum E2 and IGF-1 was increased.

E2 — When the level of estrogen increased during the [30]

GH menstrual cycle, the level of GH also increased.

FSH — FSH receptor was expressed in follicle cells only,

E2 FSH was a decisive element for estrogen [31]
production in the ovary.

FSH — Administration of FSH suppressed the release of

LH LH in the hypothalamus and was independently [32]
mediated by ovary dose dependently.

GH — When GH was treated, the mean level of blood [33]

Glucose glucose was increased.

GH — The administration of growth hormone increased

HbAlc fasting blood glucose in patient deficient in [34]
growth hormone.

Glucose —  Glycated hemoglobin represents the mean value 1]

HbAlc of blood glucose

Insulin — Insulin decreased the activity of G6Pase and the [35]

Glucose level of mRNA.

LH — LH stimulated the production of estrogen in the [36]

E2 ovary.

ACTH, Adrenocorticotropic hormone;

CRH, Corticotropin-releasing

hormone; DHEAS, Dehydroepiandrosterone—sulfate; E2, estradiol; FSH,

follicle stimulating hormone; GH, growth hormone; HbAlc, hemoglobin

Alc; LH, luternizing hormone
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FEsE AT AU & @9 SUHE o A3
he}l. o] & E9], Table 3-79 #AAIE vl 7] A4 29
A AX Fel=E AershAl ek, E27F 1 pg/ml S7HE
W, GH7} F4Hol At 0160 ng/ml (P=052) Z7bahv] whl, glefol

A1+ 0.301 ng/ml (P=0.02) 7FA~gt},

shubel Azbuisel dlg B Jle) flMsEgre Enas)E
waks] AAME EFS JRASE ol §uT BEFS JRASE A9
WAl IEZBANE Wed o, A EFHFLAFY AW
F wetghs ojvlolth @2 o] Table 3-7o14 §lokwolAl, kw2

AGE 0398 (P=0.03Delth 2, glokrel A Lm2ad]
2o] 1x=HANE F713 o (35 ng/dl), @32 EFHAS] 0.604 HY
(6.80 mg/dl x 0.604 = 411 mg/dD)wt=E S7Fgkrh. Wb fjekatol A GH
7} 1 EFAA (12 ng/mDWd 3718 0 dge @] BEuxel
0.39841 (6.80 mg/dl x 0.398 = 2.71 mg/d)¥= FFAgkt}t (Table 3-7).

NARFS WE F, AFN ARES] Fol7t QEAE Popn
7 98l Areit 1§ SAsALGS Su Wald Hl2ES AP
oA FASALL 371 A ol dsat FARALL F o] F
9

o] JpolAtEgko]l Aol S M= Ao ® 1 zol7} 384K T AW IF

75U e U AEY T O] ARV BAAHCR o3 Ao
7F S-S oujdtn
G AEH 2o A

Sol AT BUARAGE ¥ AFRYo] WEoR: 1 AFES
Fig. 3-4¢} Table 3-9¢ A|A]s}t
7} 0.0001 3 CFI7F 1.00 2 -3kt
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Table 3-7. The path coefficients of unconstrained baseline model and

Wald test
Path Unstandardized Standardized Wald
Estimate Estimate test
Group
From To Estimates + SE. P Estimates + SE. P o)
Pbo. 0141 £ 0723 085 0089 £ 0271 0827
CRH  ACTH  pp 032 049 0516 0169 + 0252 0503 %
Pho. 0356 0317 0261 0215+ 0189 0254
CRH  DHEAS b 0255+ 0164 00%5 0279 + 0161 0083 P
Pho.  -0015 + 0097 0879 -0024 £ 0156 0879
ACTH — DHEAS © pp 0085+ 000 0220 0175 + 0141 0214 %
Pho.  -0041 + 0357 0908 0024 056 0924
ADH — ACTH  ppe 0071+ 0280 0800 0056 + 0217 0794 %
C Pho. 04130114 0000 0480 0116 0000
ACTH - Cortisol  ppe 04a1 + 0008 0000 0547 + 0103 0000 %
C Pho. 0048+ 0183 079 0035 £ 0132 0793
DHEAS = Cortisol  ppe 0068 + 0198 0730 0042 + 0121 0730 1
g T Pho. 030169 008 0316016 000
SOl Cortisol  FRG 0051 + 0128 0601 0057 + 0142 0690 =
Pho.  -0280 + 0148 0050 0398 0171 0020
ACTH Al ppe 0080 + 0140 0566 -0125 ¢ 0215 0561 !
Pho. 0031 £ 0251 0902 0039 £ 0213 0855
DHEAS = Aldo ppe 0250 + 0266 0347 0182 + 0189 0335 19
Pho.  -0345 + 0229 0131 0409 £ 0271 0132
FSH 2 FRG 0451 + 0377 0231 0387 + 025 0190 2
Pho. 0375 0192 0050 0407 £ 0206 0048
FSH - IH FRG 0361 + 0189 0050 04% ¢ 0237 oot 0
Pho. 0203 %0212 033 0220 £ 0216 0310
LH k2 FRG 006 * 0454 0893 0062+ 0204 ogyd OV
Pho. 0068 £ 0301 0847 0062 £ 0229  07%6
DHEAS 2 FRG  03%3 + 0307 0213 028 :0174 o171 O
Pho.  -0301 + 0130 0022 -039% = 0169 0018
E2 GH FRG 0160 + 0249 0521 0178 = 0253 o481 22
T Pbo. 02 #0175 0227 01:012 0246
fstin OCUERG 0237 £ 0187 0206 0230 £ 0172 0182
- . ity -] 2. }
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Table 3-7. The Path Coefficients of unconstrained baseline model and
Wald test (continued)

Path Unstandardized Standardized Wald
Estimate Estimate test
Group
From To Estimates + SE. P Estimates + S.E. P %0
Pbo. 0775 0425 0069 -02398 = 0184 0,031
GH Glcose  ppG —0144 £ 0282 0609 -0143 + 0250 0566 %
free . Pho. 020140+ 00 020 :015 0081
Cortisol " ERG 0036 £ 0228 0816 0032+ 019 0872
A G Pho. 10050348 0004 06040142 0000 g
© YOS ERG -0180 £ 0370 0626 0147 + 0295 0618 ¥
Pho. 0545 0152 0000 0560 £ 0134 0.000
Glucose HPAlC  ppe 0511+ 0167 0o 0512 + 0157 000l %
- a0 0FWL020 0B 0INE0I0 029 gy
© FRG 0701 £ 0157 0000 0628+ 0144 0000 **
Pho. 0168 0014 0000 0230 £ 0055 0000
Glucose  HOMA  po 0150 £ 0010 0000 0160 + 0026 0000 7
Pho. 0936 0016 0000 0929 0032 0000
Insul HOMA ™ pp 0909 £ 0009 0000 0950 + 0029 0000 220
S.E.: standard error. Pbo. : plabeco
~ 108 - e e ¥
108 re A = E}



Table 3-8 H|AeF 7|HRY|A FHEHFES AAAST (R-square:
PE el Aoeg 7F FLHugee Bal (W3S Yol gEo] Ads)
© HE&S YEdY & &

o, f1ekuoll A glucosed ZAAAGTE 0.612
(P=0.002)3 =], °o]+= glucose?d] AN&d, AFAT=2E

I GE2HEO] glucosed #A4bE 61.2%5 AW 4 Utk
Glucosedl] tdt AJAWHFEQ], A&d, dFs28, {2 ZEHE
drerEE A4 49 H2 glucosed Wi FEIF AT Awe
st Hw, 1 F32 glucosed ZAGAG7E €} ol & E¢] Table 3-8
ol A ?l<& H—glucose (0.153%=0.023), AT =
(-0.398°=0.158), {r@] FHE|Z—glucose (0.200°=0.04) 18|31 L= HE
—glucose (0.604°=0.365)°]31 o]5& EF Fahd  0.023+0.158+0.04+
0.365=0.586¢] % ©] Table 3-89 A|AE glucose®] R-square #t<% 0.612
o Hl=%k ghs 4 "o

lo
)
o,
£

=——glucose
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Table 3-8. R-square of unconstrained baseline model

Variable Group Estimates * S.E. Est./SE. Tvgg;gliiéed
Cortica] Pho. 0231 + 0.111 2073 0.038
FRG 0311 + 0.110 2831 0.005
Free Pho. 0100 + 0.0%6 1162 0245
Cortisol FRG 0.003 = 0.016 0.199 0.842
. Pho. 0187 + 0.171 1.093 0.274
FRG 0244 + 0195 1.253 0210
- Pho. 0215 + 0.164 1311 0.190
FRG 0316 + 0.186 1,696 0.090
Pho. 0.049 = 0071 0,691 0.490
ACTH FRG 0.065 + 0.103 0,636 05%5
- Pho. 0166 + 0.136 1225 0221
FRG 0,068 + 0.110 0619 0536
. Pho. 0612 + 0.198 3082 0.002
U0 ERG 0202 + 0.158 1276 0202
Pho. 0991 + 0.005 181743 0.000
HOMASIR - ppe 0997 + 0.001 742575 0.000
Pho. 0453 + 0.167 92722 0.006
HbAle FRG 0547 + 0.142 3841 0.000
Adosterone PO 0193 + 0.148 1.306 0.191
FRG 0.071 + 0.098 072 0.469
Pho. 0.056 + 0.081 0,636 0493
DHEAS — ppg 0.128 + 0.101 1.259 0208
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Table 3-9. The path coefficients of equality constrained final model

Path Unstandardized Standardized
Group Estimate Estimate

From To Estimate + SE. P Estimate + S.E. P
CRH  ACTH ?;g 0299 + 03% 0449 gigg i 8;3; gjff
CRH DHEAS pl 0T:OIE 002 g oo
ACTH  DHEAS EE% 0054 + 0057  0.339 8(1)?1 i 8(1)?:3 82?&
ADH ACTH e 00M 2020 08T (niond g
ACTH  Cortisol E;% 0433 + 0074  0.000 8:;22 i 8:82 8888
DHEAS  Cortisol g;% 0009 £ 0134 0949 gggg i 8:8% gigig
Coisol 8% e 07205 ons (it (N
ACTH  Aldo g;% 0182 + 0098 0.062 :g;g; i ggg 8&;
DHEAS  Aldo g;% 0140 = 0.163 0390 8132 i 81;13 8:2;2
FSH  Estradiol g;% 0374 + 0174 0082 :8@?; . 8:?2? 8:832
FSH  LH g;% 0378 £ 0127 0003 gj% . 8128 88(1)2
LH  Estradol g;% 0105 £ 0185 0572 8(1)(7)3 . gﬁg 82%
DHEAS  Estradiol g;% 0220 = 0178 0218 ggg i 81;% 8;;
Estradiol  GH 11:]1;% 0131 £ 0121 0280 :812; . 81(7)3 8%
Insulin ~ Glucose g;% 0221 + 0.119 0,063 83(1)2 . 8112 8:%
GH  Glucose g;% 0283 £ 0210 0178 :8:;;2 . 8% gj;;‘
free | Glucose ?;{Oé 0121 0109 0266 gﬁ i g(l)ég 8;22
-1 - i jf] 2-
== =



Table 3-9. The path coefficients of equality constrained final model

(continued)
Path Unstandardized Standardized
Group Estimate Estimate
From To Estimate + SEE. P Estimate + SEE. P
Ald al Pbo. 0.69% + 0.293 0.018 0.501 + 0.181 0.006
0 WHOOSEpRG 0110 £ 0352 0734 -0104 £ 0282 0713
Pbo. 0473 + 0.107 0.000
Glucose HbAlc FRG 0514 + 0.123 0.000 0538 + 0,130 0.000
Pbo. -0.34 £ 0290  0.223 -0.203 + 0.161 0.208
GH HbAle FRG 0.697 = 0.151 0.000 0.655 + (0.149 0.000
Pbo. 0.176 + 0.028 0.000
Glucose HOMA FRG 0154 + 0.009 0.000 0167 + 0.026 0.000
Pbo. 0.944 + 0.018 0.000
+
Insul HOMA FRG 0.916 + 0.008 0.000 0.950 + 0018 0.000
S.E.: standard error, Pbo.: plabeco
]
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Fig 3-4. Final model of “blood glucose” model.

The numbers on the arrow line represent the unstandardized
estimates of paths. Values are significantly different (x P<0.1, #x*
P<.05, **x P<.01), Pbo., placebo; ACTH, Adrenocorticotropic hormone;
CRH, Corticotropin-releasing hormone; DHEAS,
Dehydroepiandrosterone-sulfate; E2, estradiol; FSH, follicle stimulating
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hormone; GH, growth hormone; HbAlc, hemoglobin Alc; LH,

luternizing hormone

3.4 Discussion

3.4.1 Hormones
2 AT o] &R FAAEAA M =2 M|
Rg3olloem ol&e Ztzt GR¥ ER9 #zt=2 #e3it age=
ATFoA Ao HeE &
o g 9wl T4 ¥
HOMA-IR©] i T},

o1Alol /] DHEAS®] Htl AAA7]= 20thell A 30t) Afololm,
o] = wid 2% zhaste] 70tirh EHW A 10 WA 20%7F H vt
[37]. ATFE< DHEAS, E2 183 GH7} d£4¢ A7dAAE 7Mx 1
At B et Pluchino®? H25°S DHEASE #H 47|40 A &
o S W, s =2 FEVF Frbetha Ba s lal [38], o]+
BoAFo A T3S 3 Aol A DHEASSY E20l W A 2ZA<
7F 03072 %ol el A3 AdXdE HuEolorv I P2 0.218%
skekt) (Fig. 3-4).

AT Hare] ot 4
W, GHe X% F7kert [30]. & A
Al E201 A4 GHell gk o] A=A4 0.1607% ¢ *| s}
ow, Wt Qe E I AZAFIE 03012 &9 e
A=A 8kA] Zgkovt P 0.0228 9 %=7F =8kt (Table 3-7).

.

fr o

3.4.2 Hormones and blood glucose
ATEL GHY FA7F dedAggde dAT 5o FaaArt sk
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R 33}9th Annamaria 5 GHE A 2| st ol qdAEdAA A&
Aekgol FrolstA HAetvkal B sttt [39]. Table 3-99 HER
oA GHel gl e F2AFE 22 3 (-0.283)°]At}

Nam &< 4bwa 99kt Abolo]l GHO Fxlo] AFo]7b gl e
v, ki 34 A4S *EHSW GH®l A7} fFelatA 5713t
S HAsAT [40]. Name AFE fAlc %58 3 v Aol
Al A gl Algkd o]l dtk - A9 Table 3-79] H]A|eF 7] 2R 9]
E2—>GHO| H|zZFst A=2AE f1okro]l -0.3010]1a P=0.022% 2.1,
FAbol A= Logho]l o= mpH o] 0.1600] 3L P=0.521¢] it

Salpeter¢t 1 F5E2 WEREA A #HA 7] o]Fo o] T2
2 ee dedATAd (HOMA-IR)S 129% #HAA7|aL, 9
AES 358% FaAATL Buskaitt [41] E2, GH 1831 DHEAS+
wshel #HAG 7o) F Vb FA HAF A Ek)el, & 1E3E Bl aleA]
Hato] Aok wlg AESATE, FTA olE TEEE Aol F
= AP FAH a7t e 7hsAdel At
Vuksan?qL I SRES 909 B 244 xﬂ g T FAto A
o SFATh EAHA A
Edo] QEdS 8 pmol/L 18]3 75g-OGTT-plasma glucose

£ 8~11% #AA7]ar, WHA fasting-HOMA-insulin sensitive index+=

O

N_4

33%% Z/AZATT Basach (15 ¥ Aol ANCOVAZ 27 Al
zo B#e Wilstd S ©, A&A} HOMA-Rse] 5270 FarzolA

Hr .

wAe e o, SAolA p<0.057]EAN A FeolekAl wEkth (Table
3-5). Vogeser &< FTEAZHANA HOMA-IR ¢ T+ dedsEe
=2 W g wio] dIFARTGE QEde o F2 AAHETL B
ol A, HOMA-IRe| gt Slsddy} o] 7]ofy]
of ojatd Fataol 27t 0.950% 0.160 o)L $1oF

O

d

A4Aos BRRAze FAe Feel A Eee %
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3.4.3 Aldosterone and blood glucose
oo AREA oshd, Fabwrel gt g & QAE

St 2o YEAEHES GLUT4S GLUT2¢F ##3 vz =
EEFo=E &4 oEAT e FEAd BHHEIT MR-HEA v
MU %, F7H4 425 B8 d9S 243 [43] GLUT4E =433
Az 1EZ BdE = T olFAAe|t} [44]. Q1&EHe] MEE
A8k w AlFEA QW GLUT4E Alxwo g olsdtal, Al¥uS 7}
24 o] o] F JLEE gy 2B LUT4«] 7 e &g Al
: =

ruﬂ“
E

b

ZoA GLUT4 @A §A43] 3Hastd, v, 8553532850
A std GLUT4e 2@ F7hsint [46]. GLUT4Y] digh d&=
Z37F MR-MR SdolgdAl9 MR-GR ol&olgtalel #edo] 7]l
GRY Z|7t=9l FEJE9] F=X= GLUT4e 24 wWrlusy #do] 9l
t}. Huang® I 5558 CKY Rgle AW AlEFo st S o,
GLUT4 mRNAS| T3 & F57F F7FebAvhal Halsksl =
GLUT49] AlEW vesiclesol| Al A|E2o 7 o] o] %o %—7}8}9}%% o]
g} [471.

[l

2 e =4 MtdE2 ded
EA o FrALAR Be] vk dEd FEA FHAe] TRRE R
el e =FF S

element: GRE)x= MR-MR & # ¢4tk MR-GR o] & o] gHAlel] ]3] =
Aok dE2EES AGAEFS MIN6 betarl 50l A8t

#1  (glucocorticoid response

rir
< M
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4.1 Introduction

N

1.1 Hyperlipidemia and metabolic syndrome
Ae aests, g aga A2E F2 duxdor Abgd A
Ao AFoUuAgozy EE G&0] A7l (9 kcalg) ©F3HEol
gd B duyA AZdEE 2o As5Eg (1] 98 £ 70 kg
T

EFAE 7 BEAJL UiEF 300 go dF 3te] ZElmAe 7hA
a9k agla o7l F7Fske] 400 WA 500 go FE AL T
Agstal el 52 A HW A 2rvE "k o] A g
= QA 6 kg BE=7F JANE dhF-Eol ZHolup TAo FEEA
HAlgoz o]gatr] &olatr] &l 534 339 1 AEe| wuldo]
Aol Al AREE Ko A A H=d ojw TFI e 7] AR
A 18-S v " vk A" 15 kg W 7F A A E] A
o AWAIEZY] 10%5ke] FiEolal A gl A A2 A GE =
gl 2832 1 g & 2uA 3 g9 Fio], duWdS 1 g3 3 A 4
gl =o] A AgHETt (1] b AW gesiEov e
3 L =2 qUAEES JHAA HH, AAEE g A9 9
YA tiakel Wel s olsiat=d mg- Sash a4 "

AA el A ovxdom AgEo Ade AW =& HE&ES
erettid, Folo A FE] A Ake] WA o] A o U X gjALe
A f1EjAE 22 g4 FAE Utk &, =2 FA9 FFAE A2
Y G, ™S, AAo)d, dEdAYA, 1ot e vgtHel &
AR el BHo] g} [2] WIS 53] ded AIAHS A 9l
omn FAo 15 AWAFAE oA At olE #AC Fad H
JE T stueE Hd AWAaty gesiEo] dquXits g s T A
AS 3= Aot} [3]. Bodend I TREL AES T3 S0 744
o2 AHAIF Frhsta Wb ggstE e Abste st S S ®als)
Atk [4] 28a FRIFAELS AdEd-AF4 TG F5&o] Al u
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S KW AlEal al, 1A 9] 2 522
So FAd GHNE JFE Bu Aotn BusAn 6. AG7E o
A3t wslebs FAA ERelA olsl@ Bast Aok F, AF7) A o
AL G vlE] =2 T T2 R wEHo] dar, A T
g ool wEolA Ak WAV AAHAA oJgF e FA:

X

5] =
A2k gastA Heol A= 2R P e AHSEojof
o

oldl= JAY YA gAIE xEFHET. A T2EFEA (estrogen

ebgtord [78], #WA7] o] F ool A At Wstrh ERkE A9

F53] g 4 Aok (RAE W E2 Appendix 5E FF)

AAAbE HALS o] By} #Adste] Fad 295 F o

U7F @) Fig. 4-1914 H%o| w37 ZAasdx] Hinjulto] Z7}a}
A Ea, o] e 2 Ak wEd dddn ey gestES 4hskA
S7FeHAl ¥ AL, ojolA ATt HF

e A ede] Hue
o

Hoge= A 28 ot AdTHslow o]ojd 4 A [9].

Other
Factors
Mitochondrial
dysfunction
v 7
FFA
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Ag.e/ ‘_>Central 5 relfea.se/ - Ir}sulm Metabolic N N Card.lovascular
Aging obesity Lipid resistance syndrome mellitus diseases

| disorders
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Figure 4-1. The relationship between age/aging and type 2 diabetes
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mellitus and cardiovascular diseases [9]. Cited from Suastika K. et al.
(2012)

4.1.2 Lipolysis and hormones

AA A= A9k FEAFE A Aol b k. A F7] kst <
WEE I ggstEoe] T duAYgeR ofgHrh AR FEA
= AGAEZ Aol W FAA Tl FEHAEY FEA AR
slwar, 19 vy SEAR WEEY s F1Er Ak W

A7)E whabele] @A 7 7kE e H st ot [10].
A AR A F7HA BE, 712 A AZEE (7]
(F717H2 yFdgd = Aok 71z gApg AA
= A A eI} FhEZolnle] £ IF AT Fo] WAy

i 2]

o @A, 348 A AAY =9U7] (fight or flight)'$F 22
A=k FEjol A HojAw WAl A A ] &gdsE F3 FHEIZolN 4l
T7F A=Az Ao [11] ZhelFobvlel] o8 Alazwtel A Ap=E= H)
El-ol=dgdd484 (B-adrenergic receptors: B-AR)+= G-protein

couple receptorsE &3l oldld 1] s a4 (adenylyl cyclase)E &/ 3}
AlZith ofdld g stEae] 3] ofdlx4l  AFIAE (Adenosine
triphosphate: ATP) g]3 oldlx=Al 1914k (cyclic adenosine
monophosphate: cAMP)Z W 3kx 31 o]ojx cAMPE T9lddA4sl g 4
A (protein kinase A: PKA)2] ZAX9lo] Astsitt. &Al3lE PKAE
2R AAdEMasE diksstt [12]. (Fig. 1-40)
S=F3ZF2E Fo|= [13], Adrenocorticotropic hormone (ACTH)
A =23, DHEAS [15], 919 [10] Z28]a ol=E=7 [16]
S 27X ZE2EE9] B-ARe|Y otdd g3 iy G-protein
couple receptors®l F&&S T ol AI}HOE cAMP A AHE

o] Aas Ferh dE 50, dAY ABAEE AdTEE FEA

b

|

il
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e FrHAE B A AL uh B WA AR o
A48 a2A-AR®] =AE F7HAIAIE (171
A= AArstE AA sk, FatxAe] AAdEsE

AzA oA A A= A FHaREdolv A 1] ¢
F7HAE v vk A= Mt E2 cAMP Al 24
I} o)A E 1,45-4F204F (inositol 1,4,5-triphosphate: IP;) A 341
o2 vt

Aol Ko ostH ER-B FHAAAA w2 (knock out
mouse) ™ H|FFo® WreshA] eFkAINE ER-a FAAAIA mh-2e H]
Tro 2 &5ttt Lindberg 59 Aol ¢stH, ER-av A WA
FoF A7]e] 2AAAIH Aol AU A=E=Z A Fo AHFA
o] #42= ER-a®] 75l o8 mizfE= Aoz Bojiv (18]
A djatel A ol ~E&Z ] 9§ FHAAEe] E i de A
ol 2 A 7R &4 (lipoprotein lipase: LPL)o]th. LPL- A HFA| 3 o
1 wbsol A i, LPLe AgAlZelA & &54d& Wela A [191.
FEAA Ao FAXE LPLY o8 FElAE3 FelAstke
2 7FEREE a9 s AUAEENR ol Fdt LPL fdAE o
T 2RSS (estrogen response element: ERE)E 7FA a1 it}
2EZT0E (estradiol: E2)ol 9 LPLEd] 2HL2 &3FoE4 (dose
dependent)o] a2 H|WFe] A Lo JgFHI=T} oS 59,
AWE Aghulo] rd S AAAZ T [19]. ¥ B
dS A HT [20]
HRE o oA, ol ~E&ZZA¥ LPLY FEe &9 #AE

th o 2EZ A H-AlusdEse IPsE 2383 o|xF wAlAFol o)
Mot [P3= HIRbAF A 238t T4
e 319l PKCE Hola Qom ogireEzAS A
thAl A st o (210

ol 2l
B 1)

e .2

Mooz

fotr TN
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Mo oox
o2
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N1 3pZs

fol
o

5o E2&
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4.1.3 Lipolysis and autonomic nervous system
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Stk A}

Fo Wk [24].
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Far [25], A2 el 7]

Atk [26].

4.1.4 Heart rate variability and metabolic syndrome
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AYAFE  Aupdolst  wdel  gIglEdl,  Jarczok Bell  oldhw
PAIZZ o] i3k @ A2 A So|x Aubrolel A= 5o 3

5o AHAAE 7HA I ARG [28]. FAAH 21y Aulwo]l g i

= ZAYPFEJEY, Ren T of¥Audwza E

(apolipoprotein E), LPL, 1
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4.1.5 Ginsenosides and lipolysis

e ofAlol, 53] b, T 1Elal dEoA bt

o] & ozl YR 1 V|FL 20IAANA ALY &
Abel 717F A= TtEd AZMAl S7ekal glth ¢dlE B

ol Al %91 10912 Fd x5 shuE 715 H A [301

o
it

_O|L
=
X2,
i
w
&
o
pou
rlo
fols
I
(i
filo
o
Ho
o
2
R
>
>
s
[

AGAEZANA FAAT] 4GS FX8AT [33]. o2 Aol ¢
sl 3T3-L1ol Rg3, Rkl 183 RghEs A sl A de] &2 oz
HAth 53] AMAEe] AAAFdA Rg3el AAEA= FHE whst

ok [34].

h= pE =
A oA EUY $ES ATSAT (6] 12099 FHS Yo I
Aol A, ok 1Ak AeAlAd e FHEE ST, A ETE

S 7HA1 A  [36].
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4.1.6 Aim and hypotheses

of Aol A WA BAL sEEsy AR A5

2 AT AFVMAEES e 2
® ACTH, A#s=2¥, E2, -cortisol, triiodothyronine (T3), thyroid
stimulating hormone (TSH) a8a/EE QlEde] FEl A WAl wEd
FFS Foh
@ ASANAAZS Este 2o et FEAaEe g Fof
@ &3 4d3+= ERY glucocorticoid receptor (GR)ol gk %
ol=e] gHE WNE o fFAAEY WEo] WstAZITth
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4.2 Materials and methods

4.2.1 Participants and study design
3.2 Materials and Methodsoll AJAl € &3} &5 dslc}.

4.2.2 Statistical analysis

32200 AANE U&7 Sdsh Table 4-1¢ Fig 4-29 el A
AREYA AHEgE ®MFE T OFdlAHel AledE ASA 9 9
ol el tEdi AR AR delHAl F 5719

P

=)
N

R
B FE A% wEAALAS stel @ gES Appendix 69
AASe] T g W
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Table 4-1. The numbers of missing values in “free fatty acid” model

Variable Group Raw data Missing mis};?rgg) \?ilue
value (%)
ACTH Placebo 44 0 0
FRG 49 0 0
Cortisol Placebo 44 0 0
FRG 49 0 0
E2 Placebo 19 25 56.8
FRG 19 30 61.2
GH Placebo 20 24 54.5
FRG 20 29 59.2
DHEAS Placebo 44 0 0
FRG 49 0 0
Insulin Placebo 43 1 2
FRG 48 1 2
Glucose Placebo 44 0 0
FRG 49 0 0
FSH Placebo 20 24 54.5
FRG 20 29 59.2
LH Placebo 20 24 54.5
FRG 20 29 59.2
TSH Placebo 20 24 54.5
FRG 20 29 59.2
T3 Placebo 20 24 54.5
FRG 20 29 59.2
FFA Placebo 44 0 0
FRG 49 0 0

ACTH, Adrenocorticotropic hormone; DHEAS, Dehydroepiandrosterone
- sulfate; E2, estradiol; FFA, free fatth acidl, FSH, follicle stimulating
hormone; GH, growth hormone; HbAlc, hemoglobin Alc; LH,

luternizing hormone; T3, Triiodothyronine
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4.3 Results

4.3.1 Anthropometric data
3.3.1 Anthropometric data®} =< 3s}c}.

4.3.2 Mean comparison
Table 4-2% 253 FFAS #HuxtolE 9oFata SA4katzhel] Hla
st Aot

1350 *r) :I"'L?qi :‘-II.J-



Table 4-2 Mean comparison of hormones and FFA between groups

Markers Groups 2 sample A2nd - 1st
Mean + S.D(n) P Mean P

ACTH Pho. 204 £ 101 (44) 0.34 2.3 052
(pg/ml) FRG 227 £ 11.8 (49) 09
Cortisol Pho. 112 £ 35 (44) 0.52 -0.2 013
(ng/dl) FRG 108 + 38 (49) 09
Estradiol Pho. 145 £ 7.3 (19) 0.06% -74 0.06%
(pg/ml) FRG 183 £ 7.3 (19) 1.0

GH Pho. 09 + 1.2 (20) 0.06% -0.40 050
(ng/ml) FRG 1.8 + 1.4 (20) -0.06
DHEAS Pho. 65.2 + 314 (44) 0.05% 6.2 0.03
(ng/dl) FRG 66.2 + 29.1 (49) 05
Insulin Pho. 64 + 36 (43) 0.0 1.0 0.01
(uU/ml) FRG 6.2 + 29 (48) -0.2
Glucose Pho. 896 + 68 (44) 0.31 2.2 0.8
(mg/dl) FRG 874 £ 71 (49 25

FSH Pho. 740 + 243 (20) 068 0.1 044
(mIU/ml) FRG 63.0 £ 185 (20) 24

LH Pho. R £ 148 (20) 0.30 1.0 0.56
(mlIU/ml) FRG 30.3 + 9.0 (20) -0.3

TSH Pho. 28 £ 18 (20) 0.80 01 041
(u[U/ml) FRG 23 +12 (2) 04 .

T3 Pho. 912.1 + 912 (20) 0.86 012 0.33
(pg/dl) FRG 9356 + 123 (20) 0.06

FFA Pho. 640.0 + 2237 (44) 0.61 -235 061
(HEq/L) FRG 660.3 + 217.0 (49) 38

x p<0.l; #=x p<0.05; *xx p<0.0l; S.D. standard deviation; A2"-1%

second sample minus first sample; (n), number of sample; ACTH,

Adrenocorticotropichormone; GH, growth hormone; DHEAS,

Dehydroepiandrosterone
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4.3.3 Path analysis

Y3t v Aok VARYE oln Had AP
Ak (Table 4-3). AT, F 15 Alolof Z
UNE=AE dolr7] 9t Wald B ZEE 5FTH
olo] FFAol t3dl cortisol®] 74 =Z¢} FFAe| w3 4
frolgt ztolE B AT (Table 4-3).

[
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Table 4-3. Path coefficients of unconstrained baseline model and the

values of Wald test

Path Unstandardized  Standardized  pad
Group Estimate Estimate

From To (Estimates + SE)  (Estimates + SE)  y2(1)
— —

ACTH  Cortisol %} gfﬁ . 8(1)?2 82?8 . 8(1?2 0.056
o R

TH T p ameons oaeom 2
o e

wow G G

e [ IR

W Bwmdd ' G0 gmseom O

DU i,

Cortisol  FFA Eﬁf 78_'4225 . 85313 83222 : 8570 10138
iy e

Bstradiol  FFA ﬁ} 8?82 : 8% 8:22% . 8}82 0.0%

o Dol SR,

+ +

oA gt TR ameom 082

WoOFA o neeom omeoms O

DHEAS FFA - ot R Ce omseons 2%

o R e

Bl A Y Mreom omeam OB
SMC of FFA ﬁc‘ 8%

* P<0.1, = P<0.05, ***x P<0.01, FFA, free fatty acid; T3,

Triiodothyronine; SMC, Squared multiple correlations (R%me).
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Fe @ AERgel w

_>i
19,

Wald teste] 235S AR sto] d3HA
St (Table 4-4, Figure 4-2). S XY = cortisol?] FFA| tjsk
AR} o] wiuka o FFAoﬂ et A2= AFEA SAska o9 &
BEE sdAGs & F FAsAY AFEF Y RE AT == RMSEA
0.0007 CFI 1.0002 $-F3atdth sdstA kS 3 HFEPG A, FFA]
e sgRTEe A7e E%E‘Jr BEATE 3 HlaE vt E29 FFA
of tigt A=7F 7H A=, TATl A= 0.678 (P=0.000)0] L 9] kol
£ 0.656 (P=0.000)°] Tt (Table 4-4, Fig. 4-2)

Cortisol®] FFAel gt X734 27+
(P=0.001)Q1 WA FA4katel A= -0.250 (P=0.083)¢] A
o] FAZ 1FERATE SV W, FFAS] A= 9ok
TATAME 0233 EHATE
Zo] wukgol FFAC die ®Fst AEAF+ ok
(P=0.423) Q1 ¥rA EA4batol A+ 0.464 (P:O.OOO))\}\E}.

ACTH®] FFAel tigh &34 24|49 T3¢ FFAC st %
=3 A2AFE 25 0.1 o3, o]+ FFAS & ot f2ln
] % ott} (Table 4-4, Figure 4-2).

oA Al (Squared multiple correlations: SMC) FEi+=
R-square (R®)E &M Wz o3t g «] drges ou gt
t}. FFACl o =
ATits Al Aol olE Eol, w43t Aof I} HE Yol A,
FFAS] W3k E29] SMC+ Z4Fol Al 0.460 (06782)01 Hth. FFA
gk 97k ®iE9 SMCO| &2 fokatell A 0.699% 1L F4kteld 0.707
o]ttt FFAOl tigh Zo] eFol Al & 0.7%
(0.081°) A RE &4t Act flokwel A, HERY
A o] Wit ﬂ?%o}ﬁﬂ—% Uﬂ FFA«] SMCE 06712 #2138 ¥
32 Holx ¢t} (Table 4-4, Figure 4-2). dtA%F ZFAbto A=
050082 ZAastd = ol 4wt olAl FFAS] Zo] wiuto]

23S A

=

Q] okl A 0.387
2t aErg Ak
o A= 0.387
F7hshee.
ol A 0.081

EEAANE F7hea,

(o

-
N

I
o r

Lo

ofN

W=
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Table 4-4. Path coefficients of equality constrained final model.

Path Unstandardized Standardized
Grou Estimate Estimate
p

From To Estimates + SE. P Estimates + SE P
Pho. s 0497 + 0.084™ 0.000
ACTH GC FRG 0433 + 0.073 0.000 0513 + 0085 0,000
Pho. ” 0383 + 013%™ 0.006
TSH T3 FRG 0267 = 0.117 0.022 0955 + 0134 0057
Pho. s 054 + 0.106™ 0.000
FSH LH FRG 0722 + 0.164 0.000 0568 + 0105™ 0,000
Pho. -0291 + 0.242 0.230
FSH E2 FRG -0.398 + 0.329 0.227 L0976 + 0230 0930
Pho. -0.002 = 0.165 0.9%9
LH E2 FRG 0.007 £ 0.164 0.968 L0006 + 0,142 0967
) Pho. o -0.188 + 0.074™ 0.011
Insulin FFA FRG 0245 £ 0.0% 0.011 0950 + 0097 0010
o A Pho. 0494 + 0.163™ 0.002 0387 + 0.114™ 0.001
FRG -0229 + 0.132 0082  -0233 + 0135 0.083
Pho. o 0656 + 0.078™ 0.000
E2 FFA FRG 0824 + 0102 0.000 0678 + 0.081™ 0.000
Pho. -0.108 + 0.087 0215
GH FFA FRG 0211 + 0.169 0213 0188 + 0146 0197
Pho. 0.063 + 0.077 0485
ACTH FFA FRG 0.061 + 0085 0471 0079 + 0,110 0460
Pho. 0.002 £ 0.090 0.980
T3 FFA FRG 0.002 £ 0.209 0.9U 0000 + 01% 0997
Pho. 0.114 + 0077 0136
DHEAS FFA FRG 015 + 014 0.136 0131 + 0,001 0151
Pho. -0122 + 0117 0.297
TSH FFA FRG 0197 £ 0.1&4 0.286 0112 £ 0107 0994
Brachial FFA Pho. 013 £ 0171 0428 0.081 £ 0.101 0423
Pulse FRG 06b1 + 01717 0.000 0464 + 0.106™ 0.000
Pho. 069 + 0.097™ 0.000
SMCof FFA - g 0707 + 0087 0.000

SMC, Squared multiple correlations (R?); Pbo., placebo; S.E.,
standarderror, (*P<0.1, **P<.05, ***P<.01)
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ACTH

0.433#xx*

1 Cortisol

FSH | Estradiol

x| e vl

X § Q_QQ

LH GH
Insulin

TSH 0267w T3
DHEAS
Brachial
pulse rate

RMSEA: 0.000

CFI: 1.000

FFA

RZ
Pbo: 0.699#*x

FRG: 0.707%x*x

Figure 4-2. Equality constrained final model of FFA. The paths of
the cortisol on the FFA and the path of heart rate on FFA were

freely analyzed and the other paths were constrained for equality

between FRG group and placebo group. The numbers on the arrow

line represent the unstandardized estimates of path. Values are
significantly different (* P<0.1, ** P<.05, *** P<.01). Pbo., placebo
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4.4 Discussion

4.4.1 Dyslipidemia and oxidation competition
AA ] Fo3 AUA LS eysts, WA aga Ao
ADE FolA, e@stEy d A S 4 keal/g &

S 2+ @A 300~400 g (1500 kcah)E o 4 == 6~7 kg
(25,000 kcal)= A&skar dAwE X] A2+ 13 kg (125000 keal)k

e s e Faw A A

1963, W= (Randle)?t 1 55 e AWAHY FX]7
[e=]

g oW, 2gelA AedARHe] el F/hdtia Adsidtt
(Fig. 4-3). 1 ol %% frelAgate] asle} grsge] Aart N2 7
e o7 WEQY ot WA AlolZoldi o]Fow ackht)
[37,38].
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Glucose LCFA

Glycoge Malonyl-CoA
y N
Glc-8-P/Fru-6-P
@ Acetyl-CoA
_~
Fru-2, 6-P,— | \
citrate hi
Fru-1, 6-P, A LCFAcyl-CoA
ruvate
cyro ™

MITO l [—\ante

Pyruvate ————) Acetyl-CoA ¢———— LCFAcyl-CoA

Ana Ieﬁs “'
P COFH,0

Gluconeogenesis

Figure 4-3. Mechanism of inhibition of glucose utilization by fatty
acid oxidation. The extent of inhibition i1s graded and most severe at
the level of pyruvate dehydrogenase (PDH) and less severe at the
level of 6-phosphofructo-1-kinase (PFK) and glucose uptake. PDH
inhibition is caused by acetyl-CoA and NADH accumulation resulting
from fatty acid oxidation, whereas PFK inhbition results from citrate
accumulation in the cytosol. The mechanism of inhibition of glucose
uptake is not clear. These effects reroute glucose toward glycogen
synthesis and pyruvate to anaplerosis and/or gluconeogenesis. See
text for further details. CYTO, cytosol, MITO, mitochondria; GLUTH4,
glucose transporter 4; HK, hexokinase; Glc-6-P, glucose 6-phosphate;
Fru-6-P, fructose 6-phosphate; CPT I, carnitine palmitoyltransferase
I, B-ox, B-oxidation [37]. Cited from Hue L. and Taegtmeyer H.
(2009)
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FFA

Adipose

Figure 4-4. The flows of free fatty acid in fasting state.

(a) Several hormones (adrenocorticotrophic hormone (ACTH), cortisol,
estradiol, growth hormone, thyroid stimulating hormone (TSH),
thyroid hormone and insulin) and autonomous nerve system affect the

cell signaling of lipolysis.

- 145 - 1r )\1 Eﬂ-] 7T

SECRIL MATIOMAL | "*Jl VERSTY



(b) Major pathway of lipolysis is regulated by a balance between
simulative beta—-adrenergic receptors and inhibitive alpha
2A-adrenergic receptors. The example cascade is as follows: First,
the sympathetic nervous system is activated and then catecholamine
1s released in the adrenal medulla. Beta—adrenoreceptors in cell
membranes activate adenylyl cyclase via simultaneous G-protein
couple receptors. In the white adipocytes, ATP is transformed to
cyclic AMP (cAMP) by adenylnyl cyclase and then cAMP binds to
the regulatory module of protein kinase A (PKA). Activated PKA
phosphates hormone-sensitive lipase (HSL) and perilipin are two
major lipolysis enzymes in adipocytes. Phosphated and activated HSL
hydrolyze the triglycerides and then newly free fatty acid is released
into the circulatory system.

(c) The three major lipolysis enzymes are adipose triglyceride lipase
(ATGL), HSL and monoacylglycerol lipase (MAGL). ATGL, HSL and
MAGL decompose first, second and third fatty acid from triglyceride
respectively. Right after free fatty acids are released into circulation,
fatty acids are assembled with serum albumin and then moved to the
liver, muscle and other peripheral tissues.

(d And then the FFA moves to the liver and is synthesized into
triglycerides. Newly formed triglycerides in the liver are assembled to very
low—density lipoprotein (VLDL) and then are released into circulatory system
and after that they are absorbed and utilized in peripheral tissue. After VLLD
releases triglycerides into peripheral tissue, VDLD is transformed to
low-density lipoprotein (LDL), and then LDL goes back to the liver. Since
high—density lipoprotein (HDL) has a high ratio of protein and a low ratio of
triglycerides, HDL can absorb surplus triglycerides and cholesterols from
peripheral tissue, and then HDL moves to the liver [10-1743]. Cieted from
Vance D.E and Vance J.E. (2008)
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=

AZdisl= TAAATEATE Ao SHAEH Al e e
Ao w ZhEiaE e AFoR, ARAME FAHAAY i E
(adipose triglyceride lipase: ATGL), <
(hormone sensitive lipase: HSL) 18|31 TdoldIgHE A A7 a
2~ (monoacylglycerol lipase: MAGL)2] Al 7}#A] F23F 7[R 84
7F At} [44-46] (Fig. 4-4).

ATGL, HSL —18]a2 MAGL

o
A 2Ea Al HA AGARS gk A HAbe] =3

442 Estrogen and free fatty acids
719 AFEdE ok, HA7] o]F AFEANA o ~EZAM A

=
2l A4 a2A-ARs®] & #ZAaAF AN £ o JddE dTE
KeR

AAA wWAANAGFEA ] 7]e e HFALWAEET BEBUAEE
Abolol Al Aol 7F &S HAT oE B9, E2Azle AFEH FH
2 ZaAFHEY ol AWMAEZEA 2A-ARY F7F FUbstE AS

i7fE gk AolArk W, o 2E RS A= HF AAESd = of
T 29s wolA &dvk [47]. Avrt, ASA A ES B HH
HITA 252 92 X9 a-ARs¥ =2 X9 B-ARss H At [48].

ol2]g ARs®] Bl& A e Atol= HAAF oAl A AA M A
X 7] ol F o] elA
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o] 9t} [50]. ksl HF AWM EZZEE FA gty wES 7H
TS Foto] APAoR Fo R o]Fsly] wWiel, BRG]
AEdEEE dASSwd 43S ok J5E FFAQ FX& e 7]
TS Xget AR gAlE w7y, ARHoR RIeEdHILE T
AaA71a, AR VLDLY 48S S7HAZIth [61]. AFA, FFA W
S-S vt BT BiRE FAd A Aley = [52] &, #H o]
B A gAY AL FHLS gihss W, BRI HHL
s7bstal, e Ale]Fo] ZASH, RS B AsH dF FUAHY
AE WxEAA Fo FeE Bl ¢ vt

2 oAtel ot E20l ofg A E el tig o3& %g
ol B Ao BEXoA E29 FFAS X 93 ARAAE »
o 5438 Ate 3 HFEPNA, FFA g E2 F29 SMCE &
Al A 0460 (0.678%)°1AtE &, Aol SMCe ZAxlo] <duid,

FFA®] W3l E29 Fxlo 9lal 43% (Y k)M 46% (B-4tat)7kA)
kS W=t} (Table 3-3). E29 FFAY &% Aloleo] <o A= H
AT YAl HA7] Ao E& E2 A& FEAAHA A A
A} #Hol AS F Uk FA AMEFH o] 8AIF WA FE Fof W

wjoll, LPLell 213t FFA®S] =3HAlo| Al A AR o5 g}
= FAE oAk AR Alm vlolEAd A AR HSLY P39 &

A

3L
A=

N

o

& 7bede 4@ NS Re37t ERel g gi=qe @
S A8, FFAO] that E2¢ aate ETabaty 9ok
)
a

oJn| 3k xjo]S Ho|x = erkrh.

5

i ¢

4.4.3 Cortisol, growth hormone and free fatty acids

AeglHog =2 FX 9 cortisols AWxAe] FASAS W, dF
FFASl A& 60% Z7tsted ole NARAATES vi/lz | Aotk
[53]. AARZ, o Agolx mPEAel oz, 9okt A cortisol2l
FFAol i3t AzAss FFAh shAR, 4kl A, cortisol FFA
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Chapter b. The Multiple Group Structural
Equation Model Analysis of the Effect of
Fermented Red Ginseng on Beck Depression

Inventory in Postmenopausal Women
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5.1 Introduction

5.1.1 Definition of depression
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It el gl
FHe I AFHgEe, g
(interconnected circuits)©] -

1937 Zddigte] At d 3 = (James Papez)s
SA4% AAsEE] AABES FI Aolgh= 7Hgstel AAAEE FF
o Al AAEHA dA ko] o]Fdt= HEE FRIsAUTE o] IEE 3l
A} - =g (fornix) - A (mammillary ~ bodies) - -f-FA] Achak
(mammillothalamic tract) - A1/ 913 (thalamus anterior nuclei) - t
% (cingulate cortex) - a7} (hippocampus)’® G2 %= HIEE 17

I AAT (Fig. 5-1). o] F o] #AsZ= FH AAAZ ¢S Ggdn
o Aol HeHon o tkdt FHAAES v E oA AEv]E
S 93stE= WHAA  (limbic system)EbsE Jlydo® wAE A Hut

[8-101.
HAA o] o]l “limbic”S 8o limbusolAl & Aoz 1 £
A (border)o|t}. &, WAA = tixHbgte] FEw o] FHE £ X]s}
|

AA = AAEHE, dlvl, A%, 183 543 (septal nuclel)S X33}
HAAE 7|7 B 2% 79 (working memory), &7]719, 74719,
Bol 9% F8$ TE BA 19 FEAA 5 tod Aeze sy
dA = o] ot [11-14].
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Figure 5-1. The major pathways of the limbic system. 1 Cingulum, 2
Fornix, 3 Stria terminalis, 4 Stria medullaris, 5 Anterior thalamic
nucleus, 6 Mediodorsal thalamic nucleus, 7 Habenular nuclei, &
Mamillothalamic tract, 9 Dorsal longitudinal fasciculus, 10 Anterior
commissure, 11 Mamillotegmental tract, 12 Habenulo—interpeduncular
tract, 13 Medial forebrain bundle, 14 Mamillary peduncle, 15
Mamillary body, 16 Ansa peduncularis, 17 Olfactory bulb, 18 Lateral
olfactory stria, 19 Amygdaloid complex, 20 Hippocampus [15]. Cited
from Rudolf (2008).
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W (Paul D. MacLean)®] 2919 A> (triune brain) 7}l €]
st 917t M dFHY, 27 ERHFE (HdA), 2Ela gy Ay
dolgh= Fo7]%50] & Ao AdE 749 (Fig. 5-2). "MdA=
st Ao m Qo] th 7l AR e} o] WA, Watr] ol del yEryt
th =52l #Alol (Pangaea)ol Al 5ol Zebx]7] Alztstd 29 5
A, Al 27| EFF7F AdA e g AEshar, BFFEA
= E U, A BEetn, A HolFE A 2o ANk
SE°] YERYA HAT [16]. WA= olF JAFAANA F538] =
ek diHaada e 114ds] dZAEe] gdst vlsel F7b HUT
[16].

Figure 5-2. The triune brain [16]. Cited from MacLean PD. (1990)
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5.1.3 Circumventricular organs and limbic system
Aol T=2E5 vu"g FIasel HAAd APAow dFs
U742 ol g E52 AeHE X WHAAVE WA xR}

AAS  zZteds ARl #AAS HAA g N
(ventricular system)= 3 <] HAZ ALY Fro=E
(choroid plexus)?] A" (ependymal) A EX=ZFEH HW=%
(cerebrospinal fluid: CSF)o] 3tsl= &1tolt} (Fig. 5-3). X2
AR e Ze 9y 4RSS AQsta, 4 (plasma)d FAF
Fx5 Holn (Table 5-1) <A A HAxRo]
(fenestrated endothelium)® A= AMEE F3ste] wjd 500 ml
b AAZ 2FEd [15]
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Table 5-1. Cerebrospinal fluid and plasma composition [15].

Cerebrospinal fluid Serum (Arterial)
pH 7.33 741
Glucose 60 mg/dL 90 mg/Dl
Proteins 0.035 g/Dl 7.0 g/Dl
Sodium (Na’) 135 mEq/L 135 mEq/L
Potassium (K") 2.8 mEq/L 5 mEq/L

HAAE 409 HARZ A" HY #95 gEH T

Sm¥ A (lateral ventricles)o] 1aL 1 Afole] Frd Ao}
pellucidum)©] At}. #| 334 (third ventricle)= 2 7+g (Monro)2]
2 x}ol W (interventricular foramen)® A ECH A 334 SZFH=w
AAF A AFelE 1w 3, 7+ (diencephalon) 7t A& dtk A 3% 4
Al S7ke 4= (cerebral aqueduct) S F3to] A 4% A3 AAx
4, Al 42L& 43 (cerebellum)®t >3t (brainstem)ARe] ol 91| $k},
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¥ (blood-brain barrier: BBB)7} ¢1Au 8ubsle] Tz
HAad 7 d7lel W& & JAV A= /\}019] SRER=,
Hop AAlz 2HE opykdboluh #4152 BBBO M
FHsteE A BEo CVOsY @3S Fdste $E7F 200 A 7000
[ | wiZol HAe =FHo e Y #E Ao
AFWH I o] V1AL (circumventricular organs: CVOs)2 A
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Figure 5-3. The ventricular system of the brain. The arrow passes
through the interventricular foramen from the third ventricle to the
lateral ventricle. 1 Lateral ventricle, 2 Interventricular foramen, 3
Third ventricle, 4 Mesencephalic aqueduct, 5 Fourth ventricle, 6
Central canal [15]. Cited from Rudolf (2008).
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5.1.4 Lipid in brain and depression
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[23,24]. A9l A5, ot o] FHE TFAAL] A5, STt E
o rd o ] e L ﬁﬁﬂﬂ‘?ﬂ_ﬁ 504l A1 %3k7F Hjstrt =

] B3 = AAAA
AR, *J7§°1 ol A ?éi}ﬂ(ﬂ HAA = Slaes FHIA S7He

o} [22,26].

Myelinated Axon 1 mm (20 nsec)

il

) N Density of ™
Unmyelinated Axon voltage-sensitive Na+

channels

1T mm(i00nsec)

Figure 5-4. Nerve conduction in myelinated and unmyelinated axons.
1. Arrival of action potential in a form of a wave of sodium ions. 2
and 4. Entry of sodium ions by activation of sodium channels. 3.
Passive dilusion of the wave of sodium ions along the axon following

the concentration gradient [27]. Cited from Garbay B. (2000)
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e 2~78%7F AdE FAd A=olth A

HRAAF ] Al et AP 23% s FeAEHE], 22.1%w 9
A

Loss of
millisecond
Loss of STDP precision

Reduced conduction velocity —
altered long-range synchronization

Conduction

bocksjcfo

T ) ng |
O/\\l A
Abnormal Reduced transport of
sprouting presynaptic proteins
3 ] T Z
Axonal degeneration and [/
(&

secondary inflammation

S 00"

=)

{

Figure 5-5. Oligodendrocyte defects may lead to cognitive impairment.
A hypothetical model pointing to possible consequences of reduced
myelination, altered axonal diameters, and/or fast axonal transport,
when caused by oligodendroglial dysfunction (blue boxes). In this
schema, transcallosal cortical projections are myelinated and can
establish and maintain long-range oscillations between cortical
subfields. Spike-timingdependent plasticity (STDP) requires
millisecond precision, which 1is myelin dependent. Perturbed fast
axonal transport may alter the protein composition of presynaptic

terminals. More severe oligodendroglial perturbations, as caused by

S !r:‘:j %'LI}E vﬁill.:m'_



inflammations (green star-like cells) and demyelination, lead to axonal
defects (green boxes), such as conduction blocks and/or irreversible
axon loss that clearly disrupt long-range connectivity. Poor
Intracortical myelination might also trigger abnormal axon sprouting
and/or interfere with memory consolidation [29]. Cited from Nave KA

(2010)

Adezste A S 58 v 2 FHo= A8
ot A A A s JHlo 2] Alo] & dAdemA EES Th
oAl ST ole AT AEHLEE SUPAAER ofYet A%
s 98l 2oz a= duxA Fast NAPAEe] A7 aets A
S AFsdnh weF fFEAAI 22 AsHgdEEs A EE B4
3= Aol 4008 o] Aok st ouA Lk 53l o] wobAof
ok, Wk olyel Bgr)e] gam st {FaaEe FaAed v
sdvivt e £z Ass YAE F A FFHOR sl Ax
wHoz vuws)s u, fFeAdE Tl vs) ARA e ge 34
o SR ZIAL En [30-33]. R ofd P mlddste] ool T AR
A o] Fojel mE AsHdEES WSz o RN MRS

Ao WE M=

upEbA] w A she] B4k dA%ke] A AH T, o
7ol = T Z2E-Y sl (attention deficit/hyperactivity disorder:
ADHD), A#% (autism) [34], 3t5574<) (learning disabilities) [35], &
% (addiction) [36,37], AA¥ <43 (schizophrenia) [38], &<t [39] 12
I &3 [4041] Sol x2FHt. (Fig. 24)
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5.1.5 Minerals and depression

AU [42]. 18] BAF T4
= Y fFAbete Ha ofd HEF
=T T4 ade] BoRlt [43].

s ode oA Mg-otdlxAl A4 (adenosine
triphosphate: ATP)O. 2 5Bl o] A ESHA o x| o] HZEo|t}.
oAM= ATPO] X9 #HA7F MAdY [44]. 12aL o=
navlES Foetd d9¢& 297 vERd [45]

5.1.6 The effects of red ginseng on hormones, energy

sources, minerals, and depression

ofAlofol A, 53] gt T, AEA QA TP IVIE oFx BE
= % stdola 1 7153 2000 A7RAl Seibth H2, ke Q=
M FALE |2 A7l QT dlE &9 20039 ml=ol A A4S FHa
1091 T stuith [46]. 1Y Fo AR ES WAl Ao =R A
~HEOE 45 7HA om AW SEEE, JdUA AL 1Y
I HdEEEs BAE AL des BoFr

A x=Ao] = Rhl [47]3F Rg3 [48]+= estrogen receptors (ERs)
o o3k Hr==  FE3, Rh2 [49]¢} compound K [50]&

glucocorticoid receptors (GRs)oll w3t #7t==A Zg3ity aegje=z
ol A Aol =52 H o AL A7 8- Bk A - A
(hypothalamus—pituitary—adrenal: HPA)Z 2] FHE <to] ¢+ ERs©]
GRs= "7HE sto] A9 FAY 840+
o

7Fdoe] hsett. AFEe 9t Rgl
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A7y ol 3t 7HAE ERsy GRsS izl 3ko} [51] %k ofy et
Rbl¥ Reg3E FH9o =4S d3A 7]+ o] AS GRsY ##EE o] gt}
[52].

=4, a2 ddeA s Aasks A9E VML des BoE
o Aol 2AREE S Yol 42 ratsel T w), 259 9
A+ 148 mg/dIdl A 124 mg/dIZ 7Fast [63]. 2 24 A 23 9k
#aE0 dues e o Ao, Fas A 5 g ATEH
3l Bl2~Ec] A (oral glucose tolerance test) 5537 Ql&do] 8~11%,
g " ded FA7F 33~38% At [54] AR ok
gt AdFAE SN o dFE Terh o] T2 AEE ATl

Arksl s S8 v Baskdt [55].

AR, 13AE = rate] oA mUEEXE SR dE
g 2AEU S =79 4A ratsol FAE W, EH=

Fol29 4327} 3.0 mg/gol A 58 mg/gl & S7F5FA

o} [53].

5.1.7 Aims and hypotheses
o] A9 A WA HEAHE TEEE JqUAYE g vuRES ¢
Sl R L, X E (Beck depression inventory: BDD)E A4

2 A% F o5 Alole] #AS HAT= Aol Rl A8k, o]

=9 YA E ¢t 9= ERs¥ GRsS 74 -#3f

an
e
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5 283 $EARE AtoldlA AA fAlC JFE FETtE THEA
At glolth. oo tigh A7 d e v 2o

AtolEEo] FFAAANA 2L, dUALE 183 vy

0.2 Methods

712 RE I Ao AP FAL 2-2 Materials and Methods® & < 3}
o HlE FAAAR QA FAEY Bavt A gleoly, sHEE
oF= o] 7|3 ARGl A F-zHE o]l &= getete] [56], 2F71He] A4
A= %%’3}5}3’— z}—z,——a}gj\r/}. A7t AEE dds AAHAs] A
Els AEe Aol A7 o2 5k

.

5.2.1 Psychological variables

BDI= 21709 A& How FAHY 2F 5T 0 A 358714 ¢ 4%
2AYR SHHEY. melbA 217 s s F FAGS
A7F @k BDI &ol tigh S5 FAZT7 oW ¢
< =2 MRS =8 AAAES 7Y (Appendix 2). =, 0~9,
minimal depression; 10~18, mild depression; 19~29, moderate
depression; and 30~63, severe depression©|t}. ¥ Ao HIIARE 9
BDI #3X= 0~9, 574; 10~18, 1794, 19~29, 194, 123 30~63, 0“3
Ao 2% X339t BDIwEdS 25 7|43 At

EEEEE ERE 7—5&%
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5.2.2 Statistical analyses

HES50] Ptk EAWUH LS 2.2 Materials and Methodsoll A A A E =
W3 Fday F aF3te] Har kS Table 5591 AA AT &A%
(BDI &55)9 285, JduxdEs 18a vdgs 119 A3 &
AS AAs] Y8 FERIARG] o] & AUTE 1ehAe] 7] AR A

Alztele] sdsA S dEHo2 dAHoR AN st FHF
mEo] wEo]H}
B oAFe) rE 2HEE weighted least squares means and

)
variance adjusted (WLSMV) FAHHS o] &3t} WLS-7]8F =4
TES BAS fote WY HFEA B2 S MEFAVE

] o}Ldr [57]. 2AHA ¥ HFE 42 NS5 183 BDIY
TA A SHEA B FHES TS ASAE TS 19
E}% Mplus software (version 6.11, Muthén & Muthén)S o] &3] t}

FTHAH = 10719 H]O]Ei Ae THE T 74 } ‘3} [58].
5-39

HEE T ﬂhrfﬂxﬂﬂl ol&¥ AFA9 9 Hl&olth
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Table 5-3. Number of missing value of BDI in BDI model

FRG group Placebo group
Ra?o Rat%io
BDI Raw  Missin 0L Raw  Missin oL
data Valueg mézls&rég data Valueg ns:ls&relg
(%) (%)
dl 46 3 7 39 5 13
d2 46 3 7 39 5 13
d3 45 4 9 39 5 13
d4 46 3 7 40 4 10
d5 46 3 7 39 5 13
d6 46 3 7 40 4 10
d7 46 3 7 42 2 5
d8 46 3 7 42 2 5
d9 46 3 7 41 3 7
d10 46 3 7 41 3 7
dll 46 3 7 41 3 7
d12 46 3 7 42 2 5
d13 45 4 9 42 2 5
dl4 46 3 7 42 2 5
d15 46 3 7 42 2 5
dl6 44 5 11 41 3 7
d17 44 5 11 4] 3 7
d18 44 5 11 40 4 10
d19 44 5 11 40 4 10
d19.1 44 5 11 41 3 7
d20 43 6 14 40 4 10
d21 43 6 14 39 5 13
«* BDI®] 7} 34 (d1-d21)°] W& Appendix 2& =
- 177 - o 8 ﬁr] 2-



Table 5-4. Number of missing value of biochemical variables in BDI

model
Variables  Group dath ey e T
ACTH Placebo 44 0 0
FRG 49 0 0
Cortisol Placebo 44 0 0
FRG 49 0 0
Total- Placebo 44 0 0
cholesterol FRG 49 0 0
LDL- Placebo 44 0 0
cholesterol FRG 49 0 0
Glucose Placebo 44 0 0
FRG 49 0 0
P Placebo 41 3 7
(plasma) FRG 46 3 6
Na’ Placebo 41 3 7
(plasma) FRG 46 3 6
Cl Placebo 41 3 7
(plasma) FRG 46 3 6
Iron Placebo 41 3 7
(plasma) FRG 46 3 6
Ca™ Placebo 44 0 0
(serum) FRG 46 3 6
Mg® Placebo 41 3 7
(plasma) FRG 46 3 6

Adrenocorticotropic hormone, ACTH; LDL, low density lipoprotein; CI,

chloride ion,
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5.3 Results

5.3.1 Comparison of psychological variables
2E BDI @559 F @Al digh Hee $A4aro] 753 (sd. 549
a1, Yokt 616 (sd. 4260019 F 2Ftel Hr ke frold o

oL

5.3.2 Comparison of biochemical variables

Table 5-5%= WEH| ¢} Al B HFEES] T 287He] Zo]E ekl

Aolty, FEEWF AS AFIT=EI IR 18w
A

dehydroepiandrosterone sulfate (DHEAS)O] ST A okt

AAAE WEE FoA, A&, G,
44 (HOMA-IR)7} %%Eoﬂ HlsH léi%ﬂ*ﬂ SEokth el A
wRkel A 3u) ool mEUARG wL o] dAE FA A AlLlaitt

—~

182 A4, 2982 o). AdE X]‘Er‘ﬂ—‘.‘ Zd 2~HE (low-density
lipoprotein (LDL) cholesterol)®] #Ht2 S4brtol Al =9kt (P=0.08).
nylz WS A, serum  calcium  (P=0.03)¥}  plasma
magnesium®] x| (P=0.06)= &A4rTolA =kt) Table 56 & &2
5, tuZE a8la ouxYdEs BDIY dEE 7He] P<0.059 Fo=
E zte AAAAES vERA Aot

r Fﬂ
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Table 5-5. Mean comparison between the groups

2"sample o
Marker Group Mean + SD (n) P A2"-1 P
CRH Pbo. 02 = 0.1 (20) 0.17 0.01 0.40
(ng/ml) FRG 05 £ 1.0 (20) 0.21
AVP (ADH) Pbo. 0.8 £ 0.2 (20) 0.93 -0.09 0.45
(pg/d) FRG 0.8 £ 0.2 (20) -0.03
ACTH Pbo. 204 + 10.1 (44) 0.34 2.3 0.52
(pg/ml) FRG 227 + 11.8 (49) 0.9
Cortisol Pbo. 11.2 £ 35 (44) 0.52 -0.2 0.13
(ug/dl) FRG 10.8 + 3.8 (49) 0.9
Free cortisol  Pbo. 225 £ 158 (41) 0.96 -55 0.32
(ug/day) FRG 19.8 + 14.0 (47) -2.1
CBG Pbo. 6178 £ 8294 (200 0.9 2269 0.9
(ng/ml) FRG 6293 + 8469 (20) 2114
LH Pbo. 388 + 14.8 (20) 0.30 1.0 0.56
(mIU/ml) FRG 30.3 £ 9.0 (20) -0.3
FSH Pbo. 74.0 = 24.3 (20) 0.68 0.1 0.44
(mIU/ml) FRG 68.0 + 185 (20) 2.4
Estradiol Pbo. 145 + 7.3 (19) 006« 74 0.06%
(pg/ml) FRG 183 + 7.3 (19) 1.0
GH Pbo. 09 + 1.2 (20) 006«  -0.40 0.50
(ng/ml) FRG 1.8 + 1.4 (20) -0.06
IGF-1 Pbo. 144 + 49 (20) 0.87 -2.3 0.67
(ng/ml) FRG 144 + 67 (20) 18
DHEAS Pbo. 652 = 31.4 (44) 005« 6.2 0.03s:¢
(ug/d) FRG 66.2 + 29.1(49) 0.5
Insulin Pbo. 6.4 + 36 (43) 0.04#x 1.0 0.01
(uU/ml) FRG 6.2 £ 29 (48) -0.2
Glucose Pbo. 896 £ 6.8 (44) 0.31 2.2 0.85 *
(mg/dD) FRG 874 + 7.1 (49) 2.5
HbAlc Pbo. 577 + 0.29 (44) 0.04+«  0.09 0.06
(%) FRG 570 + 0.27(49) 0.06
HOMA-IR Pho. 1.42 + 0.80 (43) 0.06% 0.17 0.03
FRG 1.36 £ 0.67 (48) -0.09
n, sample number; * p<0.1, ** p<0.05, =**x*x p<0.01, S.D., standard

deviation; Adrenocorticotropic hormone, ACTH; n, number of sample
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Table 5-5. Comparison of variables mean between the groups

(continue)
2"sample Between
Marker Group Mean + SI.)D () P AN P
Total Chol. Placebo 2162 + 31.6 (44) 0.14 8.0 0.07
(mg/dl) FRG 2177 £ 309 (49) -0.2
HDLChol. Placebo 546 + 106 (44) 0.13 2.9 0.12
(mg/dl) FRG 536 = 11.2 (49) 1.1
LDLChol. Placebo 1391 + 31.6 (44) 0.08 9.3 0.04
(mg/dl) FRG 141.3 £+ 30.1 (49) 0.7
pH (urine) Placebo 57 + 0.8 (43) 0.02%x  -0.02 0.06
FRG 59 + 0.8 (49) 04
Ca (serum)  Placebo 108 £ 1.6 (45) 0.03+x -1.0 0.06
(mg/dl) FRG 114 + 1.7 (46) -0.2
K (plasma) Placebo 210 £ 26 (41) 0.04=« 4.0 0.01
(mmol/L) FRG 20.1 + 1.8 (46) 2.4
Fe (plasma) Placebo 263 + 7.4 (41) 0.68 9.1 0.44
(ug /dl) FRG 265 = 114 (46) 85
Mg (plasma) Placebo 265 + 48 (41) 0.06% 0.03 0.18
(mg/dl) FRG 282 + 39 (46) 0.05
125(0M),VitDs  Placebo 395 + 17.1 (41) 032 12.8 0.60
(pg/ml) FRG 338 + 99 (46) 10.3
PTH Placebo 30.1 £ 6.6 (41) 0.13 81 0.10
(pg/ml) FRG 376 + 11.1 (46) 11.7
n: number of sample
e ]
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Table 5-6. The correlation -coefficients

between BDI item and

biochemical markers (P<0.05)

No. BDI items Variables (Correlation coefficients)

D1 Sadness ACTH(-.219), FSH(.242), pP(.205), pCl(.235)

D2  Pessimism DHEAS(.274), Tchol(-.179), LDL(-.155), pNa(.197),
pP(.179), plron(-.154), pMg(-.224), uCl(.190),
uK(.202), uNa(.203)

D3 Past-failure ACTH(-.190), LH(.286), HDL(.196), TG(-.162),
FFA(-.177)

D4 Dissatification LH(.242)

D5 Gulity feeling ACTH(-.266), DHEAS(-.197), FFA(-.194), pCl(.228),
Glucose(-.160), Ccr(.199), pP(.178), uNa(.184)

D6 Ppunishment ACTH(-.183), GCs(-.174), fT4(-.265),

feeling DHEAS(-.251)

D7 Self-dislike fT4(-.433), DHEAS(-.154), PAI-1(-.178), uCa(.203)

D8 Self-accusation ~ ADH(.313), Glucose(-.177)

D9 Suicidal thought CRH(.241), fT4(-.329), DHEAS(-.161)

D10  Crying -

D11  Irribability LH(281), pNa(.218), pP(.218) pIron(-.181), pMg(-.174)

D12  Loss of uNa(.184), Ccr(.189)

Interest other
D13  Indecisiveness ACTH(-.166), pNa(.185), pP(.223), pIron(-.159)
D14 Body image Apo B(-.169)

change

DI Loss of ACTH(-207), DHEAS(~.160), Creatine(.216)

energy

D16  Insommnia fGC(.180), Tchol(-.171), LDL(-.153),
pNa(.169), pP(.185), plron(-.239), fT4(-.315),
uNa(.168)

D17 Fatigue GCs(-.269), 1T4(-.239), sCa(.158), pNa(.188),
pP(.282), plron(-.241), uP(.179), uCl(.235), uK(.226),
uNa(.247)

DI8  Anorexia ACTH(-.19), pNa(.157), pMg(-.161)

D19  Weight loss T3(-.436), Tchol(-.180), LDL(-.173), ACE(-.269),
BUN(.157), pNa(.305), pIron(-.167)

D20  Somatic T3(-.266), GH(.263), TG(-.172), ApoB(-.192),

preoccupation pNa(.172), HDL(.162)

D21  Loss of libido IGF-1(-.237), HbAlc(-.221), TSH(-.241)
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*  BDIz&ol gk AAS 82> Appendix 25 FE.
Adrenocorticotropic hormone, ACTH; pP, plasma phosphorus; pNa,
plasma sodium; T4, free thyroxine; plron, plasma Iron; Ccr, creatine
clearance; GCs, cortisol; fGC, free cortisol; uCa, urine calcium;, ulNa,

urine sodium; uK, urine potassium.

5.3.3. The multiple group structural regression models

5.3.3.1 Factor analysis for construction of the model

291 (Factors) %+ #FAWE (latent variables)S WA FEZEEH
THEolXth & AgelA, 99 AANMsE (5H FANTE)S AR
hormone factor, energy factor, mineral 1 factor 1# 3 mineral 2
factor@dat, A3 FAHFELS F7FA 2 somatic factor®t cognitive
factor1t}. cognitive factor?} somatic factor®] ZAA L A3gPAFE [59]

3 Al A e aolEA Azt 2Asg .

5.3.3.2 The consecutive steps for the final model

2 AT HAFERFS HETI7HA AVEA aaEdd die WA A
Aol ATt =, Q22X (factor loading), TF3|9 (structural
regression) AZATE, 283 FAHGF H (latent variable means)
=° & EWA (invariance) #78°] AU o5 Q9455 HZEES
71§18 v AEHAR dAES T3 A BPEo] whEoA 1
Aol XAt 2 B A Aeke] W& Table 5-7¢ #| A3l
th. 223l Table 5-814 57HA] R o] RYEAAGEE 217 el At

X J S

5 2
& 1 (5 LA, configural model)& 7] A & o]t} Yl

&
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HEEQ ASHAATE Fato] aF1te] FdstA|cre] =i, Ay
TFE ¥WFY #FEHTE BDI FEE5)o] F AFOlA 022 Ak
o AFES] B o BDIWtO R Q2R S 39S u, ¥4
To] ®HL7F 07914 0.9 Akel itk [60]. A¥AdF+E2] BDI 82074 5
gt REAJFEE At E o, & A4 BDISF dl Afe] dd FA
M7 sty 7| AR HAPdE FAA (root means quare error of

approximation (RMSEA)=0.033, comparative fit index (CFI)=0.888, and
Tucker - Lewis index (TLD)=0.875)% WolEoid 4= Qlvfal 13},
(Table 5-8).

1y 2v SAEY U
shA| kS kAT 3
TLI=0.871), °lE& & =
ol gt ApolE HolA YT

=)
S A= 2 2~
¥ 32 A% BAWFEY A
z|

£ o9petE T aFAteld]

=
= st dAskn. 29 4393 (RMSEA=0.034,
CFI=0882, TLI=0872), o]S EAA %= obx BA=d wal 29 e}
o Feoleh Aol melA ersirh.
7 4= QolXglel BDI dHEEo W=

73

g g%l BUSAGE sk

=
=
0P}
0
i
()
o
w
=
@
=)
i
o
o0
3
©
,%
=
i
O
o0
Ay
S
i
il
ol
)
ﬁ
rlr

(]

o,
>
M
1%
n
3
AN

23y 5oA, decEd AFaclEgte] FAHXQ T3] A4
ZE (structural regression paths)o] T+ ZIFE Alolo] &3ty At}
283 Wald testoll 98] 4 At} oA 2o A cognitive factor
2o 7237 AR FAAE 449 (P=0.03)%tE wetA F 15 Abol

of frolmg AolE Lhehlm SAshbae s 7hE et
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Table 5-7. The contents of equality constraints in five models.

Model Continuous variables Categorical variables
1. Configural invariance:
(1) Freely analyzed factor loading,
Model 1 . Y . Y &
intercept, variance.
(2) Factor mean=0 across groups.
. . (1) Freely analyzed
2. Metric invariance: .
. factor loadings and
(1) Freely analyzed intercept,
. thresholds.
variance. .
. (2) Fix the scale
Model 2 (2) Fix factor mean at 0 across
factors at 1 across
groups.
roups.
(3) Tests equality constrained of sroup .
) (3) Equality
factor loading across group. .
- - constrained mean at
3. Intercept scalar invariance:
0 across groups.
(1) Freely analyzed factor mean
Model 3  across groups.
(2) Equality constrained factor
loading, intercept across groups.
4. Intercept scalar invariance: (1) Equality
(1) Freely analyzed factor mean constrained factor
across groups. loadings and
Model 4 ETOtp , &
(2) Equality constrained factor thresholds across
loading, variance, intercept across  groups.
groups. (2) Freely analyzed
. scale factors and
5. Test structural regression path .
Model 5 means in

estimates across groups.

second group.
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Table 5-8. The goodness-of-fit statistics comparison of five models

Model DF.  Adf X RMSEA  CFI TLI
Model 1 680 715.2 0.033 0.883 0.875
Model 2 638 8 724.9 0.034 0.883 0.871
Model 3 696 8 733.0 0.034 0.882 0.872
Model 4 715 19 7532 0.034 0.879 0.872
Model 5 720 5 756.8 0.033 0.883 0.877

D.F.; degree of freedom, Adf: difference between model and previous

model

5.3.3.3 Estimates derived from the final model
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2 (DD SMCi: &4kato] 07542 9<kwt9] 025280 =3ith (Fig.
5-6).

TZIARYGNA, T&5 (A3 FAWETFES SMCe =9 (d
o) HAWHFE FHHe gy H &S HoFt} Cognitive factoret
somatic factor®] SMC% A4kt (03953 0.550) ©] 9ok (0.108%}
0.151) Xt} =94t

1% 221 (cognitive factor)¥} AlA] &<l (somatic factor) A}o]<]
xstd AAASE el 0829 (P=0.005)= feFTe]l  -0.143
(P=0.629)°l H]3l =ttt
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__R?
Placebo  FRG

RMSEA .034 252 754
CFI 877
TLI .870 523 429

266 .559

1.000

ACTH
397

625 628

-114
Hormone

187 504

mean

-.238/.000 858 .766

365 145

411 013
— 341 620

mean

-.062/.000

392 409

523 528

491 404

480 661

mean
-.232/.000 215 646
884

Intercept
0.119/
0.000

737

e 050 085

-217/.000
Cog 108 395

Soma 151 550

Figure 5-6. Final “BDI” model

The structural regression path of the energy factor on the cognitive
factor was freely analyzed and the other structural regression paths
were constrained for equality between FRG group and placebo group.
The numbers on the arrow line represent the estimates of structural
regression paths and factor loadings. RZZ, R-squrare (squared multiple
correlations (SMC)).
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5.4 Discussion
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5.4.2 Energy factor and BDI factors

AFEL e FA9 LDL-2e2eBolut & ZelxuSe] 2353
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5.4.3. Ketone body as a major energy source in brain

at fasting state
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5.5 Conclusion
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Chapter 6. Overall Discussion and Conclusion
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Fig 6-3. Developmental stage of emotions [3]. Cited from Zinck A,
Newen A (2008)
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Table 6-1. Basic mental representations and emotions [3]. Cited from
Zinck A, Newen A (2008)

Minds Subcategories Characteristics
A. Basic 1. Perceptions Sensory processing, response to external
mental (A2}) object, involve conscious phenomenal
Representat qualities.
ions 2. Basic mental explor and learn about its surrounding

B. Emotions

dispositions
(7122 AA 714)
3. Felt
body-states
(AL A ) -7 el

=771)

1. P e emotlons

(d 24=)

2. Basic—-emotions
712 AR E)

3. Primary
cognitive
emotions

(1x JAAHRA =)

4. Secondary
cognitive
emotions

2z JARAE)

environment. Attention, interest, seeking,
curiosity and expectance.

Strong foundation on immediate survival,
toward internal homeostatic need states,
Pain, exhaustion, tiredness, lust, nausea,
hunger and homeostatic pleasure (a good
state), lower regions of the brain stem.
Unfocussed, non-intentional and unspecific
expressive emotions (comfort and distress)
Not yet differentiated positive or negative
Concern expressive interactive behavior
Physiological arousal, automatic appraisal.
Fear, anger, sadness, and joy

Not requiring conscious procession of
stimuli

Allows faster, less varied reaction
Coordinate automated and complex
changes

Facial, vocal, endocrine, autonomic nervous
system changes, focus on the actual
situation.

Cognitive content is an essential in the
emotion

Cognitive 1s important on the behavior
caused by the emotion

Cultural variations, extension of basic
emotions

Joy, amusement.

Cognitive evaluation of a situation

Beliefs which come from social relations to
individuals, hopes for future,

depend on personal experience and culture.
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6.5 Considerations about P-value
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3-hydroxy-3-methylglutaryl Co-enzyme A (HMGCoA) 935
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Exogenous Signal

Proximate Mechanism Ultimate Mechanism
Selection
Detection of Signal on

sensory system

Selection
Tolerance/Regulation on
metabolic system

Synthesis/Signal Transduction Genetic assimilation

Endogenous Signal

Fig 6-4. The internalization of such exogenous signals. Initially
primary or secondary metabolites may be used as feeding deterrents
by autotrophs. Organisms capable of detecting these compounds
reliably in the environment gain a selective advantage. In order to
overcome toxic effects of exogenous compounds, organisms may
concentrate and metabolize them. This creates positive selection for
metabolic pathways capable of detoxifying potentially harmful
compounds. Finally the signal transduction system can evolve via
evolutionary mechanisms such as genetic assimilation. For a signal to
become an endogenous messenger it will need to be synthesized or at
least modified and activated endogenously [12]. Cited from Ashley
and Andreas (2010)
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6.9 Overall conclusion
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Appendix] Reagents and Instruments

Test name Glucose(S) Insulin HbAlc
Test code Cl123 E441 C431
Test method enzymatic method ECLIA HPLC
Storage method of sample refrigeration cold storage refrigeration
Reagent 1) Kit name Glucose Hexokinase Insulin Variant II HbAlc T.
ca8e 2) Kit company | Bayer, USA Roche, Germany Bio-Rad,Germany
1)Instrument MODULAR .
ADVIA Variant
. name ANALYTICS
Analytical -
. 2) Model name | ADVIA 1650 E170 Variant II TURBO
mstrument
3) Company, .
. . Bayer, Japan Roche, Germany Bio-Rad,Germany
nationality
M:24.9~2.6pU/mL M:6.5~3.5%
Reference 110~70 mg/dL
F:24.9~2.6pU/mL F:6.5~3.5%
Test name WBC(B) N-RBC Hb
Test code H103 X107 H105
CyanideFreeHemoglobi
Test method Flow cytometry Cell counter n
Spectrophotometry
Storage method of sample refrigeration refrigeration refrigeration
Cellpack,Cellsheath, Cellpack,Cellsheath,
1) Kit name Stromatolyser-FB, SYSMEX, JAPAN Stromatolyser-FB,
Reagent Sulforlyser,Ret-searchll Sulforlyser,Ret-searchll
2) Kit company,
. . SYSMEX, JAPAN SYSMEX SYSMEX, JAPAN
nationality
1)Instrument .
Sysmex Microscope Sysmex
name
Analytical
2) Model name | XE 2100 D BH-2 XE 2100 D
instrument
3) Company,
) . SYSMEX/JAPAN Olympus, Japan SYSMEX/JAPAN
nationality
M:17.1~12.7g/dL
Reference 10~4x10%/pQ 0/WBC 100

F:16.8~11.5g/dL
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Appendix1 Reagents

and Instruments (continue)

Test name

Blast

Basophil

Myelocyte

Test code

X108

X106

X109

Test method

Cell counter

Cell counter

Flow cytometry

Storage method of

refrigeration(3days) refrigeration refrigeration
sample
CBCSoln+Stromatolyser-4
1) Kit name | SYSMEX, JAPAN SYSMEX, JAPAN DL, Stromatolyser-IM,
Reagent Stromatolyser-4DS
2) Kit
SYSMEX SYSMEX SYSMEX, Japan
company
1)Instrument )
Microscope XE 2100 D SYSMEX
Analytical name
. 2) Model
instrument BH-2 XE 2100 D BH-2
name
3) Company | Olympus, Japan SYSMEX/JAPAN SYSMEX, Japan
Reference % 1~0% %
Test name Uric acid Band Neutrophil Neutrophil Seg.
Test code Cl118 X101 X102

Test method

Uricase Colorimetry

Cell counter

Flow cytometry

Storage method of

refrigeration refrigeration refrigeration
sample
CBCsoln+
. . . Stromatolyser-4DL,
1) Kit name | Uric acid Reagents SYSMEX, JAPAN
Stromatolyser-IM,
Reagent Stromatolyser-4DS
2) Kit
company, Bayer, U.S.A. SYSMEX SYSMEX, JAPAN
nationality
DInstrument | Chemistry .
Microscope SYSMEX
name Autoanalyzer
. 2) Model
Analytical ADVIA 1650 BH-2 XE 2100 D
. name
mstrument
3)
Company, Bayer, Japan Olympus, Japan SYSMEX/JAPAN
nationality
M:7~3.4mg/dL
Reference 5~0 % 72~40 %
F:5.7~2.4mg/dL
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Appendix] Reagents and Instruments (continue)

Test name

Monocyte

Lymphocyte

Eosinophil

Test code

X104

X103

X105

Test method

Flow cytometry

Flow cytometry

Flow cytometry

Storage method of sample refrigeration refrigeration refrigeration
CBCSoln+ CBCSoln+ CBCSoln+
) Stromatolyser-4DL Stromatolyser-4DL, Stromatolyser-4DL,
1) Kit name
Stromatolyser-IM, Stromatolyser-IM, Stromatolyser-IM,
Reagent Stromatolyser-4DS Stromatolyser-4DS Stromatolyser-4DS
2) Kit
company, SYSMEX, JAPAN | SYSMEX, JAPAN SYSMEX, JAPAN
nationality
1)Instrument
SYSMEX SYSMEX SYSMEX
name
Analytical
i 2) Model name | XE 2100 D XE 2100 D XE 2100 D
mstrument
3) Company,
. . SYSMEX/JAPAN SYSMEX/JAPAN SYSMEX/JAPAN
nationality
Reference 10~4% 48~20% 7~1%
Test name Aldosterone ACTH DHEA-S
Test code E436 E416 E431
Test method RIA IRMA RIA

Storage method of sample

cold storage

cold storage

cold storage

4.0~31.0ng/dL

L

) CoatedAcount Coat-A-Count
1) Kit name ACTH IRMA
Aldosterone DHEA-Sulfate
Reagent | 2) Kit
company, SIEMENS, USA BRAHMS, Germany SIEMENS, USA
nationality
1)Instrument
r-counter r-counter r-counter
name
Analytical COBRAS010series COBRAS5010series
) 2) Model name | Quantum, USA
instrument Quantum Quantum
3) Company,
. . PACKARD, USA PACKARD, USA PACKARD, USA
nationality
Supine:
AM(8-10A1):10~60
1.0~16.0 M:80~560
Reference ) PM(8-10A]):6~30pg/m
Standing: F:35~430pg/dL
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Appendix] Reagents and Instruments (continue)

Test name PAI-1 Urobilinogen(RU) Free T4
Test code S810 U107 E406
Test method ELISA Teststrip CLIA
Storage method of ) )
cold storage refrigeration cold storage
sample
. IMUBINDPlasma ) .
1) Kit name Aution Sticks Free T4
PAI-1ELISA
Reagent | 2) Kit .
American
company, . Lo ARKRAY, JAPAN Bayer,USA
] ] diagnosticainc.
nationality
1)Instrument Urine Chemistry
EIA reader Centaur
name Analyzer
Analytical | 2) Model
. SUNRISE AX 4030 ADVIA Centaur
instrument | name
3) Company, .
) ) TECAN, Austria ARKRAY, JAPAN Bayer,USA
nationality
Reference 2~47 ng/mL Negative 0.78~1.54 ng/dL
Test name Creatine ADH(RIA) FSH
Test code Jaffe reaction E418 E421
Test method cold storage RIA CLIA

Storage method of

cold storage

cold storage

cold storage

sample
. . Vasopressin
1) Kit name Creatine Reagent . ADVIA CENTAUR FSH
1251RIAkit
Reagent | 2) Kit
company, EIKEN, Japan DiaSorin, U.S.A SIEMENS, USA
nationality
1)Instrument
Photometer r-counter ADVIA CENTAUR
name
Analytical | 2) Model . COBRA 5010
. Microlab 300 ADVIA CENTAUR
mstrument | name Quantum
3) Company, Vitalscientific,
] ) PACKARD, USA SIEMENS, USA
nationality Netherlands
M)13~70A]]:1.4~18.1
F) Follicular:2.5~10.2
Mid-cycle:3.4~33.4
M: 0.17~0.5mg/dL M:4.7~0pg/mL
Reference Luteal:1.5~9.1
F: 0.35~0.93mg/dL F:4.7~0pg/mL
Pregnant:Below0.3
Postmenopausal:23.0~116
3
- 227 -

kA k

5} 77

1_



Appendix] Reagents and Instruments (continue)

Test name Cer Estrogen(E1) IGF-1
Test code C201 E010 E455
Test method Calculation RIA CLIA
Storage method of
- cold storage cold storage
sample
1) Kit name Total Estrogen IGF-1
Reagent 2) Kit
ICN, USA DPC, USA
company
1)Instrument .
r-counter Immulite, 2000
Analytical name -
. 2) Model COBRAS5010series .
instrument Immulite 2000
name Quantum
3) Company PACKARD, USA DPC,USA
(urine Crea M:40~115pg/mL 1-5year)49~327
(mg/dL)*24hrs Prepuber.:below40pg/mL 6-8year)52~345
TV(mL) )/ F:Post-meno.:below40pg/ 9-1lyear)74~551
(serum mL 12-13year)143~850
Reference Crea(mg/dL)*14 | Mans.Cyclel-10day:61~39 | 14-17year)193~996
40 min) 4pg/mL 18~25year)116~584
11-20day:122~437pg/mL 26~40year)109~329
21-30day:156~350pg/mL 41-55year)87~267
>55year)55~225ng/mL
Test name Calcium Calcium(U) Cl
Test code C154 C475 C113
Test method Colorimetry Colorimetry ISE ion-selectiveelectrodes)
Storage method of ) ) ) ) ) )
refrigeration refrigeration refrigeration
sample
. CALCIUM CALCIUM Clion
1) Kit name )
Reagents Reagents selectiveelectrode
R t 2) Kit
cagen ) SIEMENS,
company, USA SIEMENS, USA Bayer, USA
nationality
1)Instrument
ADVIA ADVIA ADVIA
name
. 2) Model
Analytical ADVIA 1650 ADVIA 1650 ADVIA 1650
name
instrument 3)
SIEMENS,
Company, USA SIEMENS, USA Bayer, Japan
nationality
Reference 10.5~8.1mg/dL 0.3~0.1 g/day 110~98 mmol/L
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Appendix] Reagents and Instruments (continue)

Test name 1,25-(OH)2 vit D3 Adiponectin(RIA) Intact PTH
Test code C615 E463 E412
Test method RIA RIA ECLIA

Storage method of sample

cold storage

cold storage

cold storage

1,25-Dihydroxy

1) Kit name Vitamin D 125-1 RIA | Adiponectin KIT Elecys PTH
kit
Reagent -
2) Kit
company, DiaSorin, U.S.A. LINCO Research, USA [ Roche, Germany
nationality
1)Instrument MODULAR
r-counter r-counter
name ANALYTICS
Analytical | 2) Model COBRA 5010 Series | COBRA5010Series E170
instrument name Quantum Quantum
3) Company,
. . PACKARD, U.S.A. PACKARD.USA Roche, Germany
nationality
Reference 25.1~66.1 pg/mL Stdrange 0.5~100pg/mL | 15~65pg/mL
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Appendix] Reagents and Instruments (continue)

Test name Cholesterol,total Triglyceride LDL Cholesterol
Test code C119 C122 C121
Enzymatic, Lipase,GK,GPD, . .
Test method . . Enzymatic, colorimetry
colorimetry colorimetry
Storage method of sample | refrigeration refrigeration refrigeration
1) Kit name Cholesterol reagent Triglycerides reagents | LDL-Cholesterol
R
eagent %) Kit
Bayer, USA Bayer, U.S.A. Bayer, USA
company
1)Instrument
ADVIA ADVIA ADVIA
Analytical o
. 2) Model
instrument ADVIA 1650 ADVIA 1650 ADVIA 1650
name
3) Company Bayer, Japan Bayer, Japan Bayer, USA
M:130~0mg/dL
Reference Below220mg/dL Below200mg/dL
F:130~0mg/dL
Test name HDL Cholesterol BUN CRH
Test code C120 C117 -
Enzymatic, .
Test method . Urease with GLDH EIA
colorimetry
Storage method of sample | refrigeration refrigeration cold storage
) Direct Ureanitrogen .
1) Kit name CRH EIA kit
HDL-Cholesterol Reagents
Reagent 2) Kit
Bayer, USA Bayer, USA Phoenix, USA
company
1)Instrument
ADVIA ADVIA EIA reader
name
Analytical | 2) Model .
. ADVIA 1650 ADVIA 1650 E max presion
instrument | name
3) Company, Moleculardevice,
. . Bayer, Japan Bayer, Japan
nationality USA
M:75~30mg/dL M:23.5~4.5mg/dL Standardrangeinkit
Reference

F:80~35mg/dL

F:23.5~4.5mg/dL

0.04~25ng/mL
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Appendix] Reagents and Instruments (continue)

Test name CBG Protein(RU) Nitrite(RU)
Test code X806 U104 U101

Test method ELISA Test strip Teststrip
Storage method of sample cold storage refrigeration refrigeration

1) Kit name

Human
Corticosteroid
Binding Globulin

Aution Sticks 10EA

Aution Sticks

Reagent
2) Kit
company, USCNK, China ARKRAY, JAPAN ARKRAY, JAPAN
nationality
1)Instrument Urine Chemistry Urine Chemistry
EIA reader
name Analyzer Analyzer
. 2) Model .
Analytical E max presion AX 4030 AX 4030
i name
instrument
3) Company, Moleculardevice,
. . ARKRAY, JAPAN ARKRAY, JAPAN
nationality USA
Standard range in
Reference kit: 31.2~2000 Negative Negative
ng/mL
Test name Ketone(RU) Glucose(RU) WBC(RU)
Test code U106 U105 U102
Test method Test strip Test strip Teststrip
Storage method of sample refrigeration refrigeration refrigeration

1) Kit name Aution Sticks Aution Sticks Aution Sticks
Reagent 2) Kit ARKRAY,
ARKRAY, JAPAN ARKRAY, JAPAN
company JAPAN
1)Instrument Urine Chemistry Urine Chemistry Urine Chemistry
name Analyzer Analyzer Analyzer
Analytical 2) Model
: AX 4030 AX 4030 AX 4030
Instrument name
3) Company,
L ARKRAY, JAPAN | ARKRAY, JAPAN ARKRAY, JAPAN
nationality
Reference Negative Negative Negative
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Appendix] Reagents and Instruments (continue)

Test name Bilirubin(RU) Free fatty acid ACE
Test code U108 C166 C511
. ACS-ACOD L
Test method Test strip . Kinetic
(colorimetrymethod)
Storage method of . .
refrigeration deep freezer cold storage
sample
1) Kit name | Aution Sticks 10EA [ NEFA HR.II ACE kinetic
R
eagent %) Kit .
ARKRAY, JAPAN Wako, Japan Buhlman, Swiss
company
DInstrument | Urine Chemistry o
Hitachi HITACHI
name Analyzer
Analytical | 2) Model
. AX 4030 HITACHI 7180 HITACHI 7180
mstrument | name
3)Company,
o ARKRAY,JAPAN HITACHI, Japan HITACHI, Japan
nationality
Reference Negative 585~170 pEq/L 20~70 U/L
Test name Estrogen(E2) Cortisol CRP(HS)
Test code C001 E435 7971
Test method CLIA RIA Immunoturbidometry
Storage method of . .
refrigeration cold storage cold storage
sample
. ADVIA .
1) Kit name . Coat-A-count Cortisol Wr-CRP ADVIA 1650
R . CentaurEstradiol
cageit 1) Kit
Bayer,U.S.A SIEMENS, U.S.A. BAYER, USA
company
1)Instrument
Centaur r-counter ADVIA
Analytical ame
2) Model COBRA 5010
instrument ADVIA Centaur 1650
name QUANTUM
3) Company | Bayer,U.S.A PACKARD, U.S.A. Bayer, Japan
Low risk of CVD:
M)below52 <1.0
F)follicular:11~165, Average risk of
midcycle:146~526, AM:5~25pg/dL CVD:1.0~3.0
Reference ) )
luteal:33~196, P.M:halfofA.Mvalues High risk of CVD:>3.0
postmenopausal:belo S mg/L
w37 ©9]) pg/mL *CVD:CardioVasculardise
ase
- 232 -

2 A& st



Appendix] Reagents and Instruments (continue)

Test name TSH Cortisol,free pH(RU)
Test code E403 E439 U103
Test method CLIA RIA Teststrip
Storage method of ) )
cold storage cold storage refrigeration
sample
) Coat-A-count ) )
1) Kit name | TSH . Aution Sticks
Cortisol
Reagent 2) Kit
company, Bayer,USA SIEMENS, USA ARKRAY, JAPAN
nationality
1)Instrument Urine Chemistry
Centaur r-counter
name Analyzer
Analytical | 2) Model COBRA 5010
) ADVIA Centaur AX 4030
mstrument | name Quantum
3) Company,
. . Bayer,USA PACKARD, USA ARKRAY, JAPAN
nationality
Reference 0.35~5.5 pulU/mL 20~90 pg/day Negative
Test name LH HGH(S) Apolipoprotein B
Test code E422 E417 S504
Test method CLIA CLIA Immunoturbidimetry

Storage method of

sample

cold storage

cold storage

cold storage

1) Kit name

ADVIA CENTAUR
FSH

Immulite 2000 GH

APOBT

Reagent 2) Kit

company, SIEMENS, USA DPC, USA Roche, Germany
nationality
1)Instrument .
ADVIA CENTAUR Immulite Cobas Integra
name
Analytical | 2) Model .
. ADVIA CENTAUR Immulite 2000 Cobas Integra 800
mstrument | name
3) Company,
. A SIEMENS, USA DPC, USA Roche, Germany
nationality

Reference

M) 20~70Y:1.5~9.3
>70Y:3.1~34.6
F)Follicul:1.9~12.5Mi
deycle:8.7~76.3
Luteal:0.5~16.9
Pregnant:Below1.5Pos
tmenopausal:15.9~54.
0

M:Adult:Uptol.0ng/mL
F:Adult:Upto10.0ng/m
L

M:140~60mg/dL
F:130~50mg/dL
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Appendix] Reagents and Instruments (continue)

o Inorganic-
Test name CRP(Z =) Creatinine
phosphorus
Test code 5102 Cl116 C158
L . Phospho molybdate &
Test method Immunoturbidimetry Jaffe Reaction

Uv

Storage method of

cold storage refrigeration cold storage
sample
. . . . Inorganic phsphorus
1) Kit name | C-reactive protein Creatinine Reagents
reagents
Reagent -
2) Kit .
Denka Seiken, Japan | SIEMENS, USA SIEMENS, USA
company
1)Instrument . .
Hitachi ADVIA ADVIA
name
. 2) Model . .
Analytical Hitachi 7180 ADVIA 1650 ADVIA 1650
. name
tru t
instrumen 3
Company, Hitachi, Japan SIEMENS, USA SIEMENS, USA
nationality
Reference Below 0.5 mg/dL 1.3~0.7 mg/dL 5~2.5 mg/dL
Test name Na (Sodium) K (Potassium) Mg (Magnesium)
Test code Cl11 Cl12 C448
ISE ISE
Test method (ion-selectiveelectrod | (ion-selectiveelectrodes | Colorimetry
es) )
Storage method of . . . . . .
refrigeration refrigeration refrigeration
sample
. Naion Kion
1) Kit name . ) Mg
selectiveelectrode selectiveelectrode
Reagent
2) Kit
Bayer, USA Bayer, USA Roche, Germany
company
1)Instrument
ADVIA ADVIA Cobas Integra
name
Analytical 2) Model
instrument | oo ADVIA 1650 ADVIA 1650 Cobas Integra 800
3) Company | Bayer, Japan Bayer, Japan Roche, Germany
Reference 145~135 mmol/L 5.3~3.5 mmol/L 1.8~2.4 mg/dL
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Appendix] Reagents and Instruments (continue)

Test name Iron Urine CI/K/Na T3

Test code C159 - E401
) ) ISE

Test method Colorimetric Assay CLIA

(ion-selectiveelectrodes)

Storage method of

refrigeration refrigeration cold storage
sample
. Cl/K/Naion
1) Kit name Fe . T3
selectiveelectrode
Reagent 2) Kit
company, Roche, Germany Bayer, USA Bayer,USA
nationality
1)Instrument .
Modular Analytics ADVIA Centaur
name
Analytical | 2) Model
P ADVIA 1650 ADVIA Centaur

instrument | name

3) Company,

nationality

Roche, Germany

Bayer, Japan

Bayer, USA

Reference

M: 59~158 pg/dL
F: 37~145 pg/dL

RU:none

unit:mmol/L

0.60~1.81 ng/mL
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Appendix 2. Beck Depression Inventory

BDI
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Appendix 3. Comparison of hormone and biochemical markers
between FRG group and placebo group
Index 2"sample wd 1s P
Marker Mean + S.D. (n) P a2v-1t
CRH Pbo. 0.2 £ 0.1 (20) 0.17 0.01 0.40
(ng/ml) FRG 0.5 £ 1.0 (20) 0.21
HPA avp Pho. 0.8 £ 0.2 (200 093  —009 045
axis (pg/dl) FRG 0.8 = 0.2 (20) —0.03
ACTH Pbo. 20.4 £ 10.1 (44) 0.34 2.3 0.52
(pg/ml) FRG 227 £ 11.8 (49) 0.9
Cortisol Pbo. 11.2 £ 3.5 (44) 0.52 -0.2 0.13
(ug/dl) FRG 10.8 £ 3.8 (49) 0.9
free Cortisol Pbo. 22.5 + 15.8 (41) 0.96 -5.5 0.32
(ug/day) FRG 19.8 + 14.0 (47) 2.1
CBG Pbo. 6178 + 8294 (20) 0.95 2269 0.95
(ng/ml) FRG 6293 + 8469 (20) 2114
HPG LH Pbo. 38.8 £ 14.8 (20) 0.30 1.0 0.56
. (mIU/ml) FRG 30.3 £ 9.0 (20) -0.3
XIS psy Pbo. 74.0 £ 24.3 (200 0.68 0.1 0.44
(mIU/ml) FRG 68.0 £ 18.5 (20) 2.4
Estradiol Pbo. 145 £ 7.3 (19) 0.06* =74 0.06%
(pg/ml) FRG 18.3 £ 7.3 (19) 1.0
HPT TSH Pbo. 2.8 £ 1.8 (20) 0.80 0.1 0.41
. (uIU/ml) FRG 2.3 £ 1.2 (20) 0.4
IS Free T4 Phbo. 1.1 £ 0.1 (20) 0.99 <0.01  0.90
(ng/dl) FRG 1.0 £ 0.1 (20) <0.01
T3 Pbo. 912.1 + 912 (20) 0.86 0.12 0.33
(pg/dl) FRG 935.6 £ 123 (20) 0.06
HPS GH Pbo. 0.9 £ 1.2 (20) 0.06% —0.40 0.50
. (ng/ml) FRG 1.8 £ 1.4 (20) —0.06
R (6 | Pho. 144 + 49 (20) 0.87 -23 067
(ng/ml) FRG 144 + 67 (20) 1.8
DHEAS Pbo. 65.2 £ 31.4 (44) 0.05% —6.2 0.03**
(ug/dl) FRG 66.2 £ 29.1(49) 0.5
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Appendix 3. Comparison of hormone and biochemical markers
between FRG group and placebo group (continue)
nd
Diabetes Insulin Phbo. 6.4 + 3.6 (43) 0.04 3 1.0 0.01
related  (U/ml) FRG 6.2 £ 2.9 (48) —0.2
marker 5 ose Pho.  89.6 + 6.8 (44) 0.1 22 0.85
(mg/dl) FRG 87.4 + 7.1 (49) 2.5
HbAlc Pho. 5.77 + 0.29 (44)  0.04#* 0.09 0.06
(%) FRG 5.70 £ 0.27(49) 0.06
HOMA—-IR Pho. 1.42 + 0.80 (43)  0.06% 0.17 0.03
FRG 1.36 + 0.67 (48) -0.09
Lipid total Chol. Pho. 216.2 + 31.6 (44) 0.14 8.0 0.07
(mg/dl) FRG  217.7 + 30.9 (49) -0.2
HDLChol. Pho. 54.6 + 10.6 (44)  0.13 2.9 0.12
(mg/dl) FRG 53.6 £ 11.2 (49) 1.1
LDLChol. Pho. 139.1 + 31.6 (44)  0.08+ 9.3 0.04
(mg/dD) FRG  141.3 + 30.1 (49) 0.7
TG Pho. 141.8 £ 74.8 (44)  0.46 —0.32 0.53
(mg/dD) FRG  127.0 + 68.2 (49) —6.08
FFA Pbo.  640.0 £ 223.7 (44) 0.61 -23.5 0.61
(WEq/L) FRG  660.3 £ 217.0 (49) 3.8
Apo. B Pho. 86.7 £ 17.0 (44)  0.32 4.1 0.16
(mg/dl) FRG 89.6 £ 16.4 (49) 1.1
High Creatinine Pho. 0.9 0.1 (44)  0.71 -0.009  0.85
(mg/dD) FRG 0.9 £ 0.1 (49) -0.006
blood o _cgp Pho. 0.7 1.6 (44) 055  —0.3 0.71
Atherosc  (mg/L) FRG 0.6 = 1.0 (49) —0.1
. Uric acid Pho. 4.7 £ 09 (44)  0.12 0.08 0.28
lerosis  (1g/d1) FRG 5.0 + 1.0 (49) 0.22
BUN Pho. 14.6 + 3.1 (44) 047 0.625  0.63
(mg/dl) FRG 15.3 + 3.9 (49) 0.953
ACE Pho. 43.7 £ 12.8 (20)  0.83 -2.5 0.75
(U/L) FRG 41.9 + 15.4 (20) -1.7
Cer(ml/min/  Pbo. 64.8 £ 20.0 (41)  0.82 12.8 0.25
1.73m%) FRG 60.2 £ 25.1 (47) 6.3
PAI-1 Pho. 20.4 + 10.2 (35)  0.17 0.6 0.23
(ng/ml) FRG 26.2 £+ 20.7 (40) 5.0
Aldosterone Pbo. 6.2 £ 3.5 (20) 0.12 0.2 0.48
(ng/dl) FRG 8.4 £ 3.6 (20) 0.9
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Appendix 3. Comparison of hormone and biochemical markers
between FRG group and placebo group (continue)
nd

e Marker Meai iargil)e (n) P azt-rt 7

oH (urine) Pbo. 5.7 £ 0.8 (43) 0.02 —0.02 0.06
FRG 5.9 £ 0.8 (49) 0.4

Ca(serum) Pbo. 10.8 + 1.6 (45) 0.03#: -1.0 0.06
(mg/dl) FRG 11.4 + 1.7 (46) -0.2
Ca(urine) Pbo. 10.9 £ 7.5 (39) <000 2.8 0.03
(mg/dl) FRG 6.5 + 4.5 (46) -0.8

Osteo P (plasma) Pbo. 3.4 £+ 0.5(41) 0.19 -5.9 0.75
(mg/dl) FRG 3.6 £ 0.6 (46) —5.8

pOrosi P(urine) Pbo. 55.6 + 24.8 (41) 0.13 4.7 0.32

s & (mg/dl) FRG 46.7 £ 24.1 (46) -1.9
Na(plasma) Pbo. 141.2 + 1.5 (41) 0.97 —4.7 0.29

Miner  (mmol/L) FRG 141.2 + 1.6 (46) —4.5

s Na(urine) Pho. 140.1 £ 50.0 (41) 0.023x -4.0 0.29
(mmol/L) FRG 112.2 + 43.4 (46) —16.5
Cl(plasma) Pbo. 90.0 £ 5.7 (41) 0.78 -9.9 0.88
(mmol/L) FRG 90.3 + 4.5 (46) -9.5
Cl(urine) Pbo. 163.1 £ 63.9 (41) 0.19 —13.6 0.72
(mmol/L) FRG 135.4 + 60.7 (46) —18.1
K (plasma) Pbo. 21.0 £ 2.6 (41) 0.04#x 4.0 0.01
(mmol/L) FRG 20.1 + 1.8 (46) 2.4
K (urine) Pbo. 55.1 + 21.5 (41) 0.59 —-2.9 0.69
(mmol/L) FRG 56.1 £ 30.9 (46) —-0.5
Fe(plasma) Pbo. 26.3 £ 7.4 (41) 0.68 9.1 0.44
(ug /dD) FRG 26.5 + 11.4 (46) 8.5
Fe(urine) Pbo. 4.5 £ 3.2 (29) 0.38
(ug/dl) FRG 5.3 £ 3.8 (30)
Mg(plasma) Pbo. 265 + 48 (41) 0.06* 0.03 0.18
(mg/dl) FRG 282 + 39 (46) 0.05
Mg (urine) Pbo. 4.3 + 4.6 (41) 0.80
(mg/dl) FRG 4.1 £ 5.7 (41)
1,25(0H),V Pbo. 39.5 £ 17.1 (41) 0.32 12.8 0.60
itD3(pg/ml) FRG 33.8 £ 9.9 (46) 10.3
PTH Pbo. 30.1 + 6.6 (41) 0.13 8.1 0.10
(pg/ml) FRG 376 £ 11.1 (46) 11.7
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Appendix 3. Comparison of hormone and biochemical markers
between FRG group and placebo group (continue)
Index 2" sample s P
Marker Group Mean = S.D (n) P 21
Bron. SBP Pbo. 124.1 £ 17.0 (44) 0.20 —-1.8 0.70
(mmHg) FRG 118.6 £ 13.5 (47) —0.01
Bron. DBP Pbo. 79.8 £ 8.2 (44) 0.23 -1.0 0.54
Blood (mmHg) FRG 76.3 £ 9.2 (47) -2.5
Ankle SBP Pbo. 139.4 + 19.5 (42) 0.51 —-14 0.84
Pressure (mmHg) FRG 134.5 + 15.9 (44) -0.6
Ankle DBP Pbo. 81.9 £ 9.3 (42) 0.82 —-1.2 0.12
(mmHg) FRG 80.1 £ 11.1 (44) 4.4
Systolic Pbo. 1.1+ 0.1 (42) 0.89  —0.01 0.61
ABI FRG 1.1 £ 0.1 (44) 0.01
Diastolic Pbo. 1.0 £ 0.1 (42) 0.25 0.01 0.38
ABI FRG 1.1 £ 0.1 (44) 0.04
Bron.pulse Pbo. 68.6 £ 8.4 (44) 0.78 —-1.6 0.29
(beats/min) FRG 68.3 + 8.6 (47) 0.7
Ankle pulse Pbo. 65.5 £ 8.7 (42) 0.93 -3.8 0.80
(beats/min) FRG 64.0 + 6.8 (44) —4.4

Pbo. : placebo, ABI: Ankle Brachial Index, ACTH: Adrenocorticotropic

hormone,

CRH:

Corticotropin

releasing

hormone,

DHEAS:

Dehydroepiandrosterone sulfate, E2: estradiol, FSH: follicle stimulating

hormone,

GH: growth hormone,

HbAlc:

luternizing hormone, T3: Triiodothyronine
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Appendix 4. Standardized -coefficients comparison between multiple

imputation and single regression analysis

Standardized coefficients : FRG group

Path  ACTH—GC TSH—T3 FSH—LH FSH—E2

Dataset mean s.d mean s.d mean sd mean sd

1 0556 0099 0443 0115 0508 0106 -0.304 -0.319
2 0556 0099 0460 0113 0510 0106 -0421 0123
3 0556 0099 03755 0123 0468 0112 -0197  0.155
7 0556 0099 0507 0106 0317 0129 -0438 0.119
9 0556 0099 0527 0103 0545 0100 -0.398  0.148

ave-b 0556 0099 0462 0112 0470 0111 -0.352  0.045
MI-10 0556 0099 0475 0168 0506 0135 -0311 019
1Regre  0.556 0.535 -0.416

Standardized coefficients : Placebo group

Path  ACTH—GC TSH—T3 FSH—LH FSH—E2

Dataset mean s.d mean s.d mean s.d mean s.d

1 0479 0116 0206 0144 0541 0107 -0538 0.144
2 0479 0116 0310 0136 0393  0.098 -0529 0.155
3 0479 0116 0143 0148 0453 0120 0129  0.164
7 0479 0116 028 0139 0686 0080 -0482 0.183
9 0479 0116 0275 0139 0578 0100 -0.343 0.169

aved 0479 0116 0244 0141 0570 0101 -0353 0.163
MI-10 0479 0116 0217 0194 0600 0128 -0252 0.359
1Regre 0479 0.189 0.652 -0.211

ave-b, average of 5 imputed datasets; MI-10, multiple imputation; 1Regres.,

single regression analysis (raw data, not imputed); BP, Brachial pulse; CRH,

Corticotropin releasing hormone; DHEAS, Dehydroepiandrosterone sulfate; E2,
estradiol; FFA, free fatty acids;, FSH, follicle stimulating hormone; GH,
growth hormone; HbAlc, hemoglobin Alc; LH, luternizing hormone; T3,

Triiodothyronine, BP, brachial pulse
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Appendix 4. Standardized -coefficients comparison between multiple

imputation and single regression analysis (continue)

Standardized coefficients : FRG group
Path LH—E2 Insulin—FFA  Cortisol=FFA E2—FFA
Dataset mean s.d mean s.d mean sd mean sd
1 -0319 013 -0341 0.09 -0239 0112 0676 0.083
2 -0280 0128 -0287 0079 -0226 0094 0778  0.080
3 -0.065 0157 -0326 0078 -0197 0.0% 0677 0.074
7 -0129 0130 -0363 0076 -0349 0082 0739  0.077
9 0.017 0157 -0405 0079 -0252 0086 0775  0.066
ave-5 -0.155 0141 -0344 0082 -0253 0094 0729 0.076
MI-10 -0.160 0184 -0338 0101 -0250 0140 0.701  0.106
1Regre -0.375 -0.061 -0.068 0.568
Standardized coefficients: Placebo group
Path LH—E2 Insulin—FFA  Cortisol=FFA E2—FFA
Dataset mean s.d mean s.d mean s.d mean s.d
1 0278 0157 -0124 009 0372 0093 0742  0.062
2 0324 0165 -0150 0124 0197 0110 0670  0.078
3 -0.240  0.161 0.0% 0083 0384 0089 0734 0063
7 0352 0188 -0015 009 0449 009 0658  0.079
9 0075 0176 0.020 0107 0405 0097 0703  0.071
ave-5 0158 0169 -0035 0101 0361 0097 0701 0071
MI-10 0125 0271 -0.007 0132 038 0127 0667  0.107
1Regre  0.189 0.189 0.249 0.573

ave-b, average of 5 imputed datasets; MI-10, multiple imputation; 1Regres.,

single regression analysis (raw data, not imputed); BP, Brachial pulse; CRH,

Corticotropin releasing hormone; DHEAS, Dehydroepiandrosterone sulfate; E2,

estradiol; FFA, free fatty acids;, FSH, follicle stimulating hormone;

GH,

growth hormone; HbAlc, hemoglobin Alc; LH, luternizing hormone; T3,

Triiodothyronine, BP, brachial pulse
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Appendix 4. Standardized -coefficients comparison between multiple

imputation and single regression analysis (continue)

Standardized coefficients: FRG group

Path  GH—FFA ACTH—FFA T3—FFA BP—FFA

Dataset mean s.d mean s.d mean sd mean sd

1 -017%6 0119 -004 0110 0168 0100 0376  0.087
2 -0310 0100 0031 0100 -0187 0.091 0461  0.04
3 -0139  009% -0.09% 0110 0036 0111 0441  0.088
7 -027% 0072 0170 0098 -0116 0087 0511  0.081
9 0366  0.090 -0.027 009 -0213 0091 0537  0.089

aved -0253 009 0005 0102 -0058 009 0465  0.086
MI-10 -0298 0141  008% 0139 -0032 0178 0462 0.100
1Regre -0.107 -0.074 0.198 0.305

Standardized coefficients: Placebo group

Path GH-FFA ACTH—FFA T3—FFA BP—FFA

Dataset mean s.d mean s.d mean s.d mean s.d

1 0.147 0108 0121 0098 0121 008 0068  0.087
2 0229 0140 029 0134 0066 0109 017 0111
3 0124 0085 019 0081 0088 0069 -0013 0.074
7 -0038 0110 0104 0106 0086 0087 0023  0.088
9 0062 0118 0162 0117 0016 008 0083  0.09

ave-d 0106 0112 0173 0107 0075 008 0067 0.092
MI-10 0088 0140 0177 012 0037 0114 0071 0111
1Regre -0.171 0.181 0.216 0.296

ave-b, average of 5 imputed datasets; MI-10, multiple imputation; 1Regres.,

single regression analysis (raw data, not imputed); BP, Brachial pulse; CRH,

Corticotropin releasing hormone; DHEAS, Dehydroepiandrosterone sulfate; E2,
estradiol; FFA, free fatty acids;, FSH, follicle stimulating hormone; GH,
growth hormone; HbAlc, hemoglobin Alc; LH, luternizing hormone; T3,

Triiodothyronine, BP, brachial pulse
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Appendix 4. Standardized -coefficients comparison between multiple

imputation and single regression analysis (continue)

Standardized coefficients: FRG group
Path  DHEAS—FFA  TSH—FFA
Dataset mean s.d mean s.d
1 0315 0094 -0261 0.110
2 0182 0083 -0209 0.133
3 0204 0091 -0269 0.100
7 0248 0082 -0.132 0.100
9 0188 0067 -0.064 0.08
ave-b 0227 0083 -0.187 0.106
MI-10 0240 0097 -0206 0.165
1Regre  0.227 -0.160

Standardized coefficients: Placebo group
Path DHEAS—FFA  TSH—FFA
Dataset mean s.d mean s.d
1 -0.146 0086 0089 0104
2 -0083 0104 0048 0.129
3 0106 0075 0127 0102
7 -0.007 0080 0109 0.115
9 -0061 0081 019% 0.122
ave-b -0036 003 0114 0114
MI-10 -0.016 0128 0132 0.168
1Regre  0.019 0.299

ave-b, average of 5 imputed datasets; MI-10, multiple imputation; 1Regres.,

single regression analysis (raw data, not imputed); BP, Brachial pulse; CRH,

Corticotropin releasing hormone; DHEAS, Dehydroepiandrosterone sulfate; E2,
estradiol; FFA, free fatty acids;, FSH, follicle stimulating hormone; GH,
growth hormone; HbAlc, hemoglobin Alc; LH, luternizing hormone; T3,

Triiodothyronine, BP, brachial pulse
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Appendix 5. Nuclear receptors

1. NRs’ role as ligand—activated transcription factors
TR & HAEEEES A AZol7F YA F5ol 1A 9
z9} 7150 Bsta JuskA 24do] 7 olfE T st 24
Aatel gtk [1]. AAAEANN HArbes FFaLve k
TR RE AR -25~-30¢ TATA box ° &7t A A &9
A A HEIAE FAdsloF v 2] ERFY A5 AAEAAME
TATA ¥ o]9jo e Z2REA e "Wolxl fJx|o thekgt AL
A+ (transcription factors)e] Zg3s 4= ¢l
H DNAZ} 12]& FAFo=A HdAFIA
ArLE FX1ge [3]
N=g4 (nuclear receptor: NRs)E HAEAH oz #7t=o] o3
st 3l 5] = A A AHE (ligand-activated transcription factors)® A 9]
Ho 22 /54 #AE (lipophilic molecules)©] AlXZ Aol & 348
o] FAslY AFgAE Ao oFd T FA FHAY

[e] -1
DNAWHS-H-¢1 (DNA

e

3 AAEFATL Aatol

|53
IR RE gAY Hy JdE dAIZREAID

=
response element)oll ZA3tstt} [4]. 7|4 F&A|= AALEA| <} o
G HEz2HAE (co-regulator) ¥ HElHor Agdoni HAiE =

a8 4 v [5] (Fig. A5-1(A)).

AANAM = FAAQ7FA 48T 7o dggAse] FAHJ oY, o=
< ARk BR= obx o gt=rvh WEA A & 1ol IFEAE
(orphans NRs)elt} [6]. tdiF-2¢ &A= 5~671 (A~E)Y EE
A F% (modular structure)E ®E38t1 ¢la, ZF RES EW3 /)5S
st ot [7]. BE (module)> 54S 2te 7|59 EA Ho &
ek FAAE FAAEE B (part) S DEtth o & 5o sty @wA
= M2 UE 7lee Ze B9 §e EEER AEE 5 Utk BEE
< F7HA Ad, & 7154 (functional) &7 4324 (interaction) &
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aela A

52
*

715 RES

el

M
folr ot
o D

RO

Ao Fuigdae s on gt
= 28] A4 (allosteric) =4
7t (regulator)el tig JEFHF-H =2, AEY] Asddelr g vhFatar
B2s A5 288 754 3ot

g A/B 99 (region)S N-terminal o] 9 X34, AF-1
(transcriptional Activation Function]) 2 2% E]+=d], FdAEgEu)
¢l (DNA binding domain: DBD)ol A AALE EA3IA|7| &= IS o}
[7]. 70~8070 9] ofm=itom FAHHE 22 F92 949 C& DBDO=E
71 E-5o]#4 20 DNAF-99 145 7hsatA o [8l CH92 F
el oA bA7E dlZle]l Al2HQl EEE (cysteine thiols)¥ A olE
o] g A zE A (helix-loop-helix) =% 7} lolA 6719 4714
o7 FAFE DNA-¥F239 (DNA-response element: DRE)E ¢S
AA =t [9].

99 D= CHY93 EFY AtololAl A A (hinge) 98 sto =
% DNAS®} lt=-Agtrol A F+Z2WHE (conformations)©] 7}s 3}
= it} 3k DI EIS A9 A AT (nuclear localization signal: NLS)
3 §hatod (nucleus)@} A3ZA (cytoplasm) Ale]E FEA|E0]
T = gk} [10]. 2509971 9] olwwAto 2 FAdE & F9Ql
& =A%+ 9 (ligand-binding domain: LBD)¢} FH A A A}

¢] (transactivating domain)?] AF-24%-¢] (ligand dependent)E 3
gat=d LBD+ oA (dimer) o285 7HsebA ok [11]. (Fig.
A5-1 (B))
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A 4, Ligand {auto-, para- or infracring)

P iy

Cytoplasm

NLS {ligand-dependent)

1
Function Dimerization (strong)

1

Iscform-specific NLS Helix Hi2

Region

AF1 [call- and promoter-specific) DONA Hormone binding
lbinding

| | 1

Function Dimerization  AFY
(weak; fligand-dependent,
DMA binding  cell and promoter-
induced) specilicy

Figure A5-1. Nuclear receptors in action. A | Mode of action of
nuclear receptors (NRs). After diffusion through the cytoplasmic

membrane, the ligand can interact with its cognate receptor where it

we EEALYEE

SEouee.  SECRIL NATIOMAL | BNNVERSITY



can exert a ‘non-genomic effect’ by interacting directly, for example,
with kinases (a). The ratio between cytoplasmic and nuclear location
can vary between different receptors and is affected by the nature of
a ligand. Ligand binding modulates the interaction of the receptor
with a plethora of factors. In the absence of ligand, several nuclear
receptors are believed to be bound to the regulatory regions of target
genes as a corepressor or histone deacetylase (HDAC) complex (b).
Histone deacetylation is responsible for the chromatin condensation
that accounts for the gene-silencing effect of apo receptors. Ligand
binding releases the HDAC complex (¢) and results in the recruitment
of histone acetyltransferase (HAT) and chromatin-remodelling (CRM)
complexes (d). The temporal order and requirement of these
complexes can occur in a receptor—, target-gene— and -cell-specific
manner. In the last step (e), the polymerase II holoenzyme, which
comprises the pol II enzyme, TAF (TATA-binding protein—associated
factor) and mediator complexes, is recruited and increases the
frequency of transcription initiation. B | Schematic illustration of the
structural and functional organization of nuclear receptors. The
evolutionarily conserved regions C and E are indicated as boxes
(green and orange, respectively), and a black bar represents the
divergent regions A/B, D and F. Domain functions are depicted above
and below the scheme. AD, activation domain, AF1, activation
function 1; NLS, nuclear localization signal [12]. Cited from
Gronemeyer H et al. (2004)
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2 Nuclear receptor’s groups
=Tt obA BrE A A g alol AFEAES AstY, Y o E
A FEAES JEAd B, AEUe] A9 Z&e At A
A 77 252 v = v AlA 252 ARl $EE O
F 9 2 estrogen receptor (ER), androgen receptor (AR), glucocorticoid
receptor (GR), mineralcorticoid receptor (MR), ZL2]il progesterone
(PR)o] E3HT o5 252 A=o] gles W Axd oA 4
WA 5 (heat shock protems)?ﬂr 728 AF¥|E (chaperons)E3 2 o]
HI A2 Qv [12], S 2% et olE dF&AEdd AdsHA
W F2YHE (conformational change)o] dojvpAA ApgE = <}
w7t Ha 3 W= 9AE olsstAl vk gl AEwd
(chromatin)?} ZA7tste] #HHE FAAE st = AdASA HAr
[12].
g5 FHA 15 HEH R E FRAEE, o7&

s 22 4284 (thyroid hormone receptor: TR), H|E}WID <& A
(vitamin D receptor: VDR), @€ =22t =84 (retinoid acid receptor:
RA), 18] #Exol= X 484 (retinoid X receptor: RXR)7} X%

DOl olE 2FS =S Aso] S wl AE3 el DNAJ
Azl M-S A g}, wHeF S E ol HEH gitE T
AjtetAl B Faxe] AAAEES FATOEZN FHdAHe]

A9} Bl AE|RolE F8AE DNAWHS-F-9 o] 4]
T Zol7b glom o] MR A|o o|FhA| (dimer)o] EAe] 7)<t}
ojgAl= F Jhel w@wido] Agtste] sty d zgshe Aolvh e
B2 dAzAdASAY, A oAz Tw

Kol
redundancy? 574< AA gt} [57]. AgGEHoR 27| GF AZ 7

Te ¥ AARIAES, ZEEE S ddAl DNA L 1459
(DNA-recognition motif)7} HA = o] A0 3|EFx7F AHJHO=E
A BT W FAAEL et A3 ¢ A Hed ol & gAY
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[o
ol
)
30

Ao} oA = dNAE59] F
A g, g t=r Agkso
2288 (allostery)$t A1Y A
25k g wstel o) @AY vVt 8%
RS ARANE F
15 &

iEﬂiO]# Xﬂ«] A5 olFAR, LI A do] Ant
(inverted repeats)E]ﬂ 37he] 9715 (base pairs: IR3)°] @Holxl 3
(palindromic) 729 @7IA gl A sttt ~HEol= &A1 DNA
SHH= oAl FHAE g udxe A+ Atk S, ER
5-AGGTCA-3'¢] WH3-5-915 7F4= W, GR, PR, MR 12]al AR9|
H-8- 59l = 5-AGAACA-3¢ sdst AE& 2=t [2] (Fig. A5-2).

Rk oyt AHZO|E FEAY T2 YEES 394
Zo wg F FTFE UdE & vk 3 I1F2 corticosteroids,
progestagens (progesteron ¥3}) 18|31 androgen® & W& AHEO|=
Z7A 9] 399# (3-position)ol] keto LS 7FAL YL, = GE I I1F
2 estrogen® & 3-hydroxyl 1< 7FA| 3L 9t} (Table A5-1).

3 "l 2H RZol= 845 (non-steriodreceptors)?] DNAWHS-

fo = Me

9=, AGGTCA®H= 6719 A71M <ol B 79 A7ItA S Far vk
"ok o5 DRnolel 8t 7|4 nd 6709 A7IMdol WHEs = 4
& vtk no] ol mep wkS-H-9] DNAS] 7letshz]l 27t e
A A 5ol # ]l Toxﬂ—éOl A4 4 g A [2] vsERel s 5
252 TRolY VDRAH oAz Aot 455= OAEL}, o
9 49, TR, VDR, RAR, LXR, RXR, PXR, CAR 183 PPAR 5

RXR¥} A o] golgAl= AestH o] =ls| RXR2 Q‘?% ﬂz«] Al
TAERAAA slRAdS Fh

- 252 - Fad i ﬁr] 2 EH



—— 31—

AGAACAXXXTGTTCT Monomer
TCTTGTxxxACAAGA
Head-to-Head Also ERR

3n
AGGTCAXXXTGACCT
TCCAGTxxxACTGGA TGACCTXxxxTGACCT
Head-to-Head Head-to-Tail

DR1 RXR-PPAR:  AGGTCAXAGGTCA
DR2 PXR-PAR:  AGGTCAxxAGGTCA
DR3 RXR-VDR: AGGTCAxxxAGGTCA
DR5 RXR-RAR: AGGTCAxxxxxAGGTCA

Figure A5-2. DNA binding modes by nuclear receptors. Based on their
DNA binding characteristics, NRs can be subdivided in different groups:
receptors that homodimerize such as the GR and AR, receptors that are
able to heterodimerize with RXR (VDR, RAR) or receptors that bind as
monomer (SF-1). The GR dimerizes on an inverted repeat with three
nucleotide spacer (IR3) in head-to—head conformation. Besides binding as
homodimer to a DR3 in head-to-tail conformation, the VDR is also known
to heterodimerize with RXR on a DR3. The RAR binds to a DRI with
RXR as its heterodimerization partner and SF-1 is an orphan receptor that
prefers monomer binding [13]. Cited from Helsen CA. (2012)
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Table A5-1. Comparison of nuclear receptors

Steroid receptors

Non-steroid

receptors
Receptor ER GR, MR, AR, TR, VDR, RAR,
PR LXR, RXR,
PXR, CAR,
PPAR
Ligands Steroid Steroid Non-steroid
3-Hydroxyl 3-Keto group Retinoid
group
Ligand Hormone Hormone Vitamins,
sources De novo De novo Food nutrients,
synthesis synthesis lipids
from cholesterol from cholesterol
Sensors’ role Hormone Hormone Environmental
receptor receptors SEnsors
DNA Palindrome Palindrome Repeat
response AGGTCAXXTGACCT  AGAACAXTGTTCT ~ AGGTCA(n)
clement TCCAGTXxxACTGGA  TCTTGTxxxACAAGA
Dimer Homodimer Homodimer Heterodimer
Location in  cytoplasm cytoplasm Nuclear
non-activatio
n
Regulator Heat shock Heat shock Co-repressor
In non-— protein protein
activation
Related Rg3, Rhl, Rgl Compound K, Rg3, Rbl
ginsenoside Rh2
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3 Redundancy of nuclear receptor and stochastic analysis
Aot oz 27559 Y15 EE (prostome: A Hol9} 22 3P FE
(annelids))¢] A AFEAE (homology)e 235 &9 ERsy Fdx
Mol b fFARSE B v 8 & AEdE Abolvt gl olE A
2 HFsEe zH=Rol: IdFgAo dyS ERsE FAHET [14,15]
AFEe 9stH, Aoz %79 HMFE (chordates)Al 710l 27
~HEo]= &A1 (ancestor SR1: AncSR1)o] &= o] F71¢ SR1
FS WEL olF HFFEA V] AncSR2 A Al FEH oM
AR, PR, GR ZLg]al MR 7FAEo] AW F4 €t} Table A5-1
o /] W o] ER2 DBDsit= AGGTCAZ2] <ukE (inverted repeat)el 2
g3t wbd, AR, PR, GR 2832 MRS ERS DBDsolA 714 & o]
HEPE AGAACAS] Antio] Agstct 18al AR/PR 18] GR/MR
2 DBDs9 DNA response elementE©°] A& v LH3] #Fwxo] <l
o itrel FEAE] AR FHEE AvFEA Aoz 7 EHG
[15-17].

FHA 22 redundancy= T 7l o] FHAAIE FLI Ve
HAAHA (overlapping) T3t Aoz [18], 7|9 3 FHA7F &=
Aol F5 (duplication) ¥l BEHo2ZH 7Hsalzlth HE T
sdstAd 7T et JAEEA A FxReF 7Tl okt
AU ks dowd Fx Qlth

Redundancy+ X stE4 o=z AZo A= w9 {3t 28-S

E
s Hrh dE So] FEE T odwde &4

(R Lo
= M <o

ot

= d F < (negative

feedback) .2 3 94| (mutual repression)& &<+ 3t=Ud|, o|AHS 3+

gulgel gl £4E u RAHoR g2 AV oS S43Ee

AWE A gt} [19]. o]H g &5 (buffering) &3+ A= W3]

of th&ate] shte] wwdo] kAo w RS stHA, E oE st

7S AFE B JdEE g
I

Alol &

—
o)
s
8]
o
N
N
olr
oX,
it
rlo
=,
kel
>,
dot lo Fo
r>~l
iy
>,
[»
o,
)
=
S
>,
i)
o
N
AU

7}l 5 9] redundancyol A A
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A E 7 ES redundancy+= NS AL (signal

transduction), W'¥ (development), WA} (metabolism) “1&]3 H =&
(immune function) & A&7 &g SHAA FFeA Yetuds &

a3t 54 F U=, 7|24 o2 {§344 redundancydl] 7|1t &%
(S. cerevisiae)®] Aol ¢st¥ 239709 FAATE FEE O =], o]
= 7 B2e HE&S AAEE AL AXAEZAYE (cell signal
tranduction: Ser/Thr receptor tyrosine kinasel} G-protein kinase®} 7+
=)= = 28% GINE  AAEoH, o]olx 25%E AR A
(metabolic  enzyme), 16%+ gx%E wwds 2 olFuhulz
(membrane transporters)®], 12|31 ~E# X~ HE-S

AT [20-22]. Redundancy= ©]&lol= 1 &5
284S & FE o Azt o R FrtHor agla s wet
ojA o T ANE TE dwdo] 28-S HYYoR

7155 stA €t [23].

¥k oy 2} Redundancy ™ 771 0]/\19] 71550l EAsHA T
o2 AGet ARG g BAANA LFE HAgsY S AR
S (signal noise)ol] Wd BAL 75slEE Fgoay AETA WL

=0 Mg 2438 5 JA "o o= & WA (multivariate) 9
A4 (linkage)o] =<3S onsty, Alxuel F2}
YAl dMALES FE Q% (concentration fluctuation)®} &7, A= st
A Ao Mol dojAl "EAA (stochastic)] #HHL] oldl” g I

2745 AAFT [23].

4. Evolution and diverse functions of NRs

ATFE ot A Ro|= AAEFTEI AHRo|= FgA9 3=
A FN71Y] AbAS wj WHE BAAE AT [24]. A FHE 259dA
o]TE AAhFLrt AR 7‘7}8} A F715E5S e YA EA) 5F

A "l 57158 L5 F HE 168 ol duAUAES

o

rlo
o
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ﬂl
.

sto M [25] 79 5HWhIA B ol e tdd FEE W3}
skl sk E} [26]. HFE] AlEHOlA A9 Hile] o3

AA

ZukS 7} Sl
FAA Ao vl FAEASEE 2 10008 o] A wE AL ZFE-S T)E gk
tt [27]. o]AL AHEOEE  (steroids)I olAZTHO|=E
(isoflavonoids) ¥ 72 A ER ] S 71535HA sl o, ojojx &
ARoF o]l BAEY ATE AT + J= AETA 7|50 9+
Aok #uk ofyet M Ee] Wz} V)5S fd FUiHES 2
@791 TR, ZYU2HES AIAHE AT AavE AUy e=w

Bogan ¢ 7ol &t 80017HA AGE&A <] t=Ee] A

2 BAE9S w 200~500A°% Aol AdAs Weuld stk [30]
Aba tiAbE A A Blals] B, AbA AN A o] fFo et Al Few, HAFA
4S5 Hol=r [30] ol& Rt=rh Mxue] g e AFst]
MKl 4‘% of at= A DM Ee] Fdol| Felsttt. AFEA Y FHA F
B3 T 2HZo=E (steroids)? #E:=ol=% (retinoids)<!
%7%%] B B o= (terpenoid) TAFEAEolojA WsfEA o
At (ancestra)®] dFEA9 F=E Hiwolm BAY sMsAol =

o} [31] (Fig. A5-3).
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Stigmastane Coumestrol
(Green Algae) (Soy Beans, Legumes)

p-Carctene
(Carrots, Pumpkin, Yams) 2
Oy
!
W 1o n’\©\
aH
Eukaryotes
24-isopropylchclestane Cholestane
(Demosponges) (Red Algae)

> 5

~ Bacterra

il

Hopanoids
,v (Bacteria)

Archaea

2,8,15,19-Tetramethy! Eicosane Okencne
(Crenarchaea) (Purple Bacleria)

Figure A5-3. Tree of life and potential ligand precursors for nuclear
receptors (NRs). The Tree of Life showing that the expression of
NRs is limited to the animal kingdom while many potential NR ligand
precursors are produced by organisms in all three domains of
life-eukaryotes, archaea and bacteria [34]. Cited from Sladek FM
(2011)
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Ao gt=s diido] ofyw 1 Wl Agho]
ol Zt=rt WA EAEA oM,
A %718 ZHRol=
Eo] st s & Aok AFEA YstH 279 3 FEAES
57} S+ HAAFIA}, arol4=8-A] (orphan receptor)® i, #F=-AE
2 (ligan-binding ability)> A XSt FH3 = *%O] I g 3 7
*3 5% (metazoan) ©] %o AAS Ao w FAHHACY [35-37] (Fig. A5-4).
dEA] ZAF SR, ERsS HF5E ~HRZoE 344
Aol Aoz FhFy = [15], Mgt o= 7P degt w520 94
Ha  (trichoplax)= ER°] §lomw il estrogen*related receptors
(ERRs)E 7HAaL dvh. HI = ERRs2 ER¥} AR ©d A dS 7HA)
L QAINE estrogentt ¥t ol thE AHEo= =R E A et
Al e¥=th [38] ERRs®ol AAFxEA ol ostd gzt= AgH-97F v
G- ZpobA zEEol=ef & AdiEatet 2FE + gltk [39]. =, ERR
a¢t ERRy<l #zt=AgH-917F z2+2F 1007 220 A<l ¥k <A ERa
= 369 A= & #olE Hth ¥y ERRs< activation function 2
(AF2) 915 7FA3 oA co-activators¥ F328s & 5 9l
[40].

Y

1

9

4»

LA i E, 01:0
oo A

GenBank®] BLAST®] ZAi}e| ¢35t ERRsel4 ERsZ x13}7}

o] Foj =1 [41], ERRs9] 7|52 A=< ERAH AAHHG7E Ao
o, thal we] FAolyg mEFZ=golst BEEo] Aol Absiyl
S e gaEgo] FAlo] HTh [42] 1A A gk, ERS A EX
A2 74

T2 E (phytoestrogens)oll wWHg-sl™ [43], d7 &#A
T

Wk opyel, v, geshe, opn it A SO tAbEEel de 9
e PIZIY [44-48].

53], ERRsell A z13k3h =4 S840 ER2 4174719 2eat

=<

o] Q. o & 5o HAMFE2Q F317] (amphioxus)olA HF&
A4 Q3 W3l T sy dFEF F=
HAAA A He (FFAAA)7F Sdsh= Ald [49-52] o] HA o=

:
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Figure A5-4. Evolution of ligands and nuclear receptors [56]. Cited

from Lange IG (2002)
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Appendix 6. Hypothalamus-pituitary-target

hormone organ

1 Hypothalamus

Al A& - 3= A (hypothalamic—pituitary: HP) Al 2~8"ld9)= A7 -4
U Aol WEY] (transducer)2 A ¥ (brain)9} Exe] TE2HE-EH] %

2713 E (hormone-secreting target glands) AFo]e] AT A &S 7|
ot (Fig. A6-1). HP Al=dgle A e FAHES] s2s F3h
watA S5, 2HE He AT E AA dA BuA s o] A
Aol 71 A TleFAel A a7t "k sFHoR AGS
= A ofe] rEla Al 3 AL ofgjE npdel] $AE AA o Fu
o] 1% " 9hES 2A k=, 4 13 Ao AL FxEo|t [11

A AetE= dlF-stH o 2= 7Fe (diencephalon)el] X% 7]
Ao g WaAA (limbic system)® FFHET AJAslFE 52 A x4
(ventral striatum), 37} (brainstem) 123 2% (spinal cord)E =3}
o] Al A (somatic) ¢+ W7 (visceral)®] F+A4/4dA1% (afferent signal)E& Wt
=o. Eub oYzt ASstE-= Al (thalamus), W33 & (cortex:
orbitofrontal and cingulate cortex), 22|31 WA A (limbic system:
hippocampus and amygdala)®} A4 ES Tolo] HH Ao ddgoe=
M OALA o] oo YR tie whgstar AA W] dAAS FA
=5 st [2]. Aldeld = HAAS} AgH 7143 (basal ganglia) 3}
AR AAETorA HAFH Aedx 9

=

-

o2,
H o Hr B o

olr

0

O

!

o},

50
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(a) Hypothalamus

Anterior pituitary

Peripheral endocrine
gland

Target tissues

o)
(b) o :
- Hypothalamu\s
/\ \ .
W—Antenur
pituitary
Q o £ } g Peripheral endocrine
@ Adrenal Liver glands
/\;' l, Gonads l [
o 4
T3 and T4 Esfrogen Progesterone  Cortisol
A o IGFs
s pooor B eak
e
l /\m \ ,@ Kidney Target tissues
Many N7 ;
.iissues\ T' m ,'? Mammary
of embryo, | Mammary C;? ¥ gland
juvenile 4 gland ———— Liver |
and adult uctive i
Borig 0 tractand Skeletal Skeletal  Bone t,g?:,ﬁ’g gﬂﬁis
gonads muscle muscle

TRENNS in Genatics

Figure A6-1. (a) Hypothalamic—pituitary—peripheral gland (H-P-PG)
system. The vertebrate H-P-PG system generally shows three levels
of ligand-receptor systems. Ligands that are produced by the
hypothalamus (i) in the central nervous system (CNS) regulate the
release of hormones from the nearby pituitary gland (ii). Pituitary
hormones regulate the production of other hormones by peripheral
endocrine glands (iii). Hormones from the peripheral endocrine glands
can in turn influence functions of the hypothalamus and pituitary,
forming positive or negative (shown in the figure) feedback loops. (b)

Examples of vertebrate H-P-PG system connection to target tissues.
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The H-P-PG system coordinates physiological functions of diverse
tissues in response to internal and external environments.
Abbreviations: ACTH, adrenocorticotropic hormone; CRH, corticotropin
releasing hormone; FSH, follitropin, GH, growth hormone;, GREF,
growth hormone-releasing factor; GnRH, gonadotropin releasing
hormone; IGF, insulin-like growth factor; LH, lutropin, TRH,
thyrotropin-releasing hormone; TSH, thyrotropin;, T3, triiodothyronine;
T4, tetraiodothyronine (thyroxine) [2]. Cited from Robert K. et al.
(2004)

2 Pituitary
APt AlAASY s dAE oS R oy, MHeEAA
(pituitary gland)?} AdAPo2ZH oA ~ETS] A Fzpe} o] YEu] A
& AAAom zdgrt A HstrAe FA= e 06 19ola, 1
A7)+ 7F2 13 mm, A¥E 6~9 mm 183 % 9 mm AHEo|t} ¥t
A= Algshi-o] ofgffol] AAE o] ynjm o] o] Q=3 Fi<l
A 25 (hypophyseal fossa)oll $xsta At} [1].

41el HetrAls AN 95 (lobes)®  FAET. HY
(anterior) ¥} % %3 (intermediate lobd)2 <]¥l 9] (ectoderm)o] &= &% 2]
719& 7}74131, %9  (posterior lobe)s EX 7t (ventral
diencephalon)t A|4ati-o] gtel ofs) AFE [1]. Aldsti-= st
A A (pituitary gland or hypophysis)d] 7]%5< F7H4 A2E %3
of g AAAE= At wHe SME7]E (axonal projections)
o] A A& 59 (posterior lobe: neurohypophysis)oll 2% AZ = o] A
714 AsE BWOoRMN wHlAXZ Al (vasopressini AVP)I} SAJEA
(oxytocin: OT)< A4 ket

FHA= WA= 7] (pituitary stalk)ZbeE E3d E9 (d Y
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AE F3le 32255 dEddgdozH Hoa] @ (anterior lobe:
adenohypophysis)2] AIXZEA 384 15 E Bl Aot
oA TES melanotroph cellsPHs ¥ shsk wwdy FA3

ZA o g Wb dMEAT S 2 (melanotropini MSH)S A A sho}

3 Three tiers of hormone axis
A= OAlZEA] BEsER &5 FAgAATSsZE2wNE
(corticotropin  releasing hormone: CRH), AAAgsz2&2dEs=2E
(gonadotrophin-releasing hormone: GnRH), 4 =
(prolactinreleasinghormone: PRH), AdZZ2EWE3F2E  (growth
hormonereleasing hormone: GHRH), 18|31 HAAXASsT=2EZH 52
¥ (thyrotropin-releasing hormone: TRH)S AAlsle] EwlA = =3}
o=2H H3FA AU Mz F/7F s gAY s =28
XES A8 "o [2] (Fig. A6-1).

= CRH*= 35419 corticotropesE A=3to] FAu Aap=3
2 (adrenocorticotropin: ACTH)S, GnRH¥ gonadotropes& A= 3}

£

< Xﬂgé A3 2 (goandotropins luteinizing hormone: LH)¥} YW¥A=3

= (follicle-stimulatinghormone: FSH)S, GHRH+= somatotropesES A}
=3l A F 22 (growth hormone: GH)<, PRH+: lactotropesZ A=
sl R EH T2 (prolactin: PRL)S, 18|31 TSH+= thyrotropesE A

H
%8}04 Fa A X}:LEE%(thyroid—stimulating hormone: TSH)-& A4 3}
j

‘cﬂ#iﬂ'ﬂ]/ﬂ *ﬁ*é% P EsEse o2 YEHo=2H
AAY JE FHIZEI|BEN E=Edty, YEXITE2EES YEIE
E A=ttt F AR - e A -T2 s 2R U =4
GAE A, 7 dAnt S EEde R 2ddEnh Ty FE 54

- 272 - .r:‘::,-'xf]-_r-_,

f8

15T



Hypothalamus—pituitary-gonad (HPG), Hypothalamus-pituitary—thyroid
(HPT) ¥]3 Hypothalamus-pituitary -somatotropes (HPS) axis &<
2 B4t} [3-6] (Fig. A6-1). 2t 32852 3379 A%
W, wf GAr 2 A S = giEF 100088 SEEo 4 5

2 GAE AvdE As 1008 % E s 22457 " odE &
iAo A HPAF9 &2#< CRH, ACTH I1¥]a SF I FEE 0]
= 9okt AS, 1 F%7F 247 0.2 ng/ml, 204 pg/ a8 11.2
ug/dlZ WERdTh o]oj A, wheke]l A FEZ TRl = =
T2 Fol e}t o AERAS AHEOE SEESEA I

DR ARFgorA AAMNELIEY v FHAAES 2EFoR

I 45 E ¥ F2 9

4 Negative feedback and nuclear receptors

Adat st s S 228Nk ofyel A AE (growth factors),

Abo]EF7FCIE (cytokines), <&, AY%AE (nutrients), AEAFE=E
(neuropeptides) 18] AAALGEZAE (neurotransmitters)oll o 3+ =&
AE 7ML dolA ol st JAAES T ES FTHESY, dFHS

2l ARCR==,
gomm, A Wie AEy (7, AezA (8], A3 WA (9],
27 [0], 443 (1] 283 AF2d (1115 AnA9 4z e
3 a} 1 A}, w}aw Hﬂ?ﬂl sERl WEe A7

ol

(intrapituitary hormone), AFO]EZIIE, UYL E T8 AAJAAE
oA, AMAE FAITE2E7|AE o ey TERE 3 &
A dzhgol o =dey (Fig. A6-1).

N5 ddH o] T2EF9 FARAES Aoz

=
go) Aol W A oAb AEetEd, A4 wel
7 =
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=
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T
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Abstract

In many studies of modern science, ginseng and red ginseng have
been shown to be beneficial in treating many Kkinds of ailments,
including diabetes, hypertension, obesity, Kidney disease, dyslipidemia,
cancer, immunity and emotional functions, such as depression and
anxiety. One of the major pharmacological components of Korean
ginseng 1is that there are 40 ginsenosides that have a steroidal
structure and act as the ligands of nuclear receptors.

In this study, postmenopausal women aged 50~73 years were
recruited from several Catholic churches (Seoul, Korea). Participants
with hypertension or diabetes and those taking prescription or other
drugs or dietary supplements were excluded. With double blind
random trial, one group (the FRG group) took FRG capsules three
times a day, (2.1 g/day) for 2 weeks. The other group took a
placebo containing starch. The blood sample of participants were
taken, and then analyzed. 24 hrs wurine of the day before also
analyzed. Before the blood collection, participants filled the depression
item of Beck depression inventory (BDI) and assessed the
anthropometric variables. The unmeasured samples of variables were
considered as random missing values and then were analyzed using
the multiple imputation method and multiple group path analysis and
multiple group structural equation modeling by Mplus 6.11 (Muthe'n
& Muthen, Los Angeles, CA, USA).

In the blood glucose model, the path coefficient of aldosterone

Aldosteron on blood glucose was significantly lower in FRG group
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than placebo group (P=.005). And the path coefficient of growth
hormone (GH) on blood glucose was significantly higher in FRG
group than placebo group (P=.009). The final model’'s goodness of fit
was good.

In free fatty acid model, the path of cortisol on FFA and the
path of the brachial pulse rate on FFA both showed a significant
difference between the two groups. The final model's goodness of fit
was good. The path coefficients of E2 on FFA were highest at 0.663
in the FRG group and 0.651 in the placebo group.

In the BDI model, The structural regression estimate for the
path of the energy factor on CD was significantly higher in the FRG
group (0.259) than in the placebo group (-0.201).

Among the several variables in these three models, the
consumption of fermented red ginseng in post—menopausal women
indicated the existence of an effect on the causal relationship between
hormones and metabolic markers, blood glucose, free fatty acid, and

the depression marker of BDI.
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