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ﬁ@ﬁ&ﬁiﬂfﬁﬁﬁ
i ” 3k mRNA 2 £ 31 (2-2)

WA 2
PRFFCFHRF R

# &

AT P L EHEHEd P F (GRS 3D 7 F (DSM-IV Z 87 0])
q*g;;,;ﬁ;g;\aggﬁwzﬁmRNA%mLFﬁﬁvwsékto

FRp ok id HAHPF LB L DSMIV B R 42 B 0217 %
SHE %ﬂﬁﬁ&ﬂjﬁ*ﬁﬁﬂﬂ’vﬁa. 7 mRNA 4 47 © Fﬂﬂiﬁﬁdfﬁ%
R X ik‘jz X AP & 7 o

=+ 2 2
p'a‘;’— \:“}pﬁ .

Pane g 99 253 & DSM-IV R p 24t 2 B %27 06 & ¥t s
d%ﬂhﬁfﬁ¢a<D%mWﬂW-ﬁuﬁé«%§ )27 FEFiefie ¥y
#A A £ 3P~ i# 5 RNA i 7 Real time PCR 1§ ] ©

m L Peid o0 DI ER A s A F1A 0 2 - B Real time PCR p]L & @
% = i 78 PSAT1~RGS4~ SHMT2 ~ CSRP1 ~ GCAT ~ ASCT1 ~ CHRNA7 ~RGS2 ~
GAD1 ~ GRM3 ~ SLC1A3 ~ COMT ~ NRG1 ~ DTNBP1 ~ SELENBP1 ~ GRIKS5
#2 PPP3CC % A 7)#7 H relative standard curve » # * Real-time PCR ¢ # 4 7 >
E P EAPT PRy - Bl A- TP SAFSEIRELE TR
F e E2 R

HvY 2 88 vad M ulfddaip ke 4R eipi 0 SHMT2 22 mRNA
F BB & MR 2 ¢ SHMT2/GAPDH ’g-“‘f}ia BB SRR e A b 5 2.34£8.6
£2 29.9+27.1 (p=0.005) - GRM3/GAPDH %“)ﬁa Boimz2 F IR P AR HR R
A B4 4.149.1 2 3512297 (p=0.03) - PSATI A F2 R+ B % 2w g A Y
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FONAB AN T RS IATIARLE cp o pH e AW 14 BR
BRI (4ot ) AP FRT S BAT S mRNA 223 N A€ 4 50 ¥k
% B ¥4 M1+ > ¢ £ DTNBPI1 ~ SELENBPI ™/ 2 NRGI -

Bati : EHE Y Foreaalc ARAR
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Number: CCMP94-RD-041

Depression Patients: Chinese Medicine
Viewpoints and mRNA Expressions in

Peripheral Lymphocytes (2-2)

Ching-Liang Hsieh
China Medical University Hospital

ABSTRACT

This study aimed to explore the relationships among the phenotypes of
Chinese medicine, Western medicine, and mRNA expression.

We enrolled patients with major depressive disorder (by DSM-IV criteria)
from psychiatric OPD and matched healthy controls. The patients were all rated by
Hamilton’s Depression Rating Scale and subgrouped by Chinese medicine

definition. Blood samples were drawn for mRNA expression.

We have already enrolled 99 drug-free patients with a DSM-IV diagnosis of
MDD and 96 healthy controls. All patients were classified by Chinese medicine
definitions, and rated with Hamilton Depression Rating Scale (HDRS). Messenger

RNA was extracted from venous blood of all subjects.

To make gene detection faster and to normalize data among batches, we have
set up a real time PCR polygene platform. Novel candidate genes, such as PSATI,
RGS4, SHMT2, CSRP1, GCAT, ASCTI1, CHRNA7, RGS2, GADI, GRM3,
SLC1A3, COMT, NRGI1, DTNBP1, SELENBP1, GRIKS, and PPP3CC, were
cloned into plasmid DNA to creative relative standard curves.. Using this method,
We can examine many genes’ expressions in one sample with merely one- time real
time PCR.
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Among 88 patients and 88 age- and gender-matched healthy controls, SHMT?2
expression levels (SHMT2/GAPDH) were significantly lower in patients (2.3 + 8.6)
than in controls 29.9 + 27.1 (p = 0.005). The mRNA expression ratio of
GRM3/GAPDH was also lower in depression patients: 4.1 = 9.1 vs. 35.1 £29.7 (p
= 0.03). In addition, PSAT1 expression in male patients was significantly higher
than that in female, suggesting gender effects on gene expression. We have also
measured mRNA levels of another 14 genes (CSRP1, GCAT, ASCT1, CHRNA?7,
RGS4, RGS2, GAD1, GRM3, SLC1A3, COMT, NRGI1, DTNBP1, SELENBPI,
GRIKS, and PPP3CC). We found several genes’ mRNA levels were correlated with
HDRS scores; these genes included DTNBP1, SELENBP1, and NRGI.

Keywords: Major Depression, Chinese Medicine, gene expression
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o

£ 2 e (WHO) Rl » 3 8 ~ 2020 & & » & o -0 30
'Uﬂ’_"gfﬁzf‘}%’ EREIAEAFBHF T RRLE R ELIE o = S B
3%eh4t v (= ft) 'Fé,%ﬁ‘@ﬁ: ch L EARIARf dE s AP
HH B RABLERDF)F > 2 1999 £ 3 LA pHa G LT
oA A E (DALYS) 9 11.5% 0 & w332 2020 #:F ¢+ = 3 15% >
A g fpd s o 4 365% LRt HRELFRIF SR E A
25%°§]P‘€%Eﬂ"?ﬁu’18}%«"l Fﬁi‘é‘%?f‘if}ﬁamﬁ‘f‘f ST 1% £
W 3% 5y FENEREHM BRI TR R

HplFz izt gt

B %gﬂuz_}%@g‘@ﬁ_ﬁ# Hiph BE%reh N2 nhesh (M4 40
1996)» 3 &gt - Rjft - P Y T FRHLEFY Sﬁﬂd@%$iﬁ
¢ T EARE BT TR m&—‘kln\;\l A (2 212 -2000):

- RN R A A R e R R L e TRRY CHHF R
HF ARG F SRk e 45 A ORISR TR R
T B EY R E o

SAFR B LA Rk f FEE I S BRA R
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Fg o TRAEE 2 MEE S PR A AR aEY o AR
= mRNA 2 EF Ty AP BRI T ¢ B £ F]15 H {
W F OB FIE B '—]“*m*‘ﬁ&?"‘“ffﬁ}ip’“’?fﬁdﬂﬁfiﬂii§#
= 7 DRD4 % 8 2. mRNA #2_ & ¥ 4 % < (Roccetal, 2002)> m CREB
mRNAz\»ER,lfi’J_”#?‘#\g“_{’rﬂg TE E ok @ %1 (Laietal, 2003) o
Ra o AWML E ATV AG ARy e

Iy

*? ‘% ANVINN I]"i-\)'?'_ﬁ#’ ~
M s PR R

|
’
¢
g
+
3-\
!+_

L2 0 ~ M im3l o
ST T

En i
ko - HBERHF (FLF
gk

o

g

9
T

163



PEEEER F2600 524

",f TOH OueipAd 5 8R4 48723 (Hindmarch et al, 2001 ) » NMDA #
iR LT REL ARG R H R B F12 323 A #_(Berman et al, 2000) -
~F % % ¥ 3§ NCBI 2 UniGene 7 #* 2 (http://www.ncbi.nlm.nih. gov/en
trez/query.fcgi?db=unig ene ) > = G35 I - B pF A X G2 F B0 O R
mRNA # ¥ NMDA # 5 b yitp b 2 & ] » & 2 © serine
hydroxylmethyltransferase 2 (SHMT?2 » £ glycine % i¢ 7 B )~ phosphoserine
aminotransferase 1 (PSAT1 » £ L-serine & f& i 3 42 5 M ) - serine
transporter (ASCT1 » £ ¢ ieilpi2 w4z £ 3 M ) (Kanai and Hediger,
2003 ) ~ serine racemase ( #- L-serine ##& = D-serine ) % o

ATV E- e RHREREL Y FReR s 30 FREZ R K
TR (MWERBEELTE) 2 mMRNAARZ Feanfize ¥- 25
R AR A LB PATIAR X EFT NG BNDE
hik i fRie
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o H s

- ~ A7 K% 5 (cross-sectional ) 2. B %k —¥ BT T o

SRR i k%iﬁﬁﬁi(ﬁ%?mﬁbWﬁﬁ FA
@ﬁ& BRI ARL - TREHARL - PTEYARL) itk
HRE (A NEZ-ERatRRE 21 A o~ A <A
iﬂ—lﬁ}?ﬁ) P E# I8 3 65 o T %;’,‘%‘(IZ\:}% DSM-1V & %7 p| )
( American Psychiatric Association, 1994a; 1994b) # & € #m 2. T
E
CEMRLF AL 2B AR AR E R L AR R R

5 o

e
‘F

[

fur

—
Pnl—.

o FELRCHERA (R WY T FREFT YRR
AR g2@ARF) TR TR RF NS B RTHE

CAFABERAFFANLSERTA S B iRARY ;[:g‘-g‘é,fig;,fi%?gm S
,]}Kp mE AL ELA Pﬁgw} % < B ¥ ¥ 4 (Hamilton
Depression Rating Scale) (Hamilton, 1960) =& A ke R » £ 8
EEFRRAFRFNAIN IR A BEHREIP ML XN 4o
FABWELP FhoT

I~q
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2:FFpe oAy EPp e ViR o
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0: - FIEE o
1 ::}af"ja pifriﬁuxpn}, dot 5Ll pF o
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A ATFER R P EATFF AR EMAEEHF B (Polymerase
Chain Reaction » fj = PCR) » #PCR # 4 4+ TOPO TA Clomng Kit.
(Invitrogene ) it {7 PCR & %7 i% 78 » #-plasmid DNA 5 % B~ ¥_& #&

s LA 7 F P 1RA Fl2 plasmid DNA

= A& f];;it;}@%ztgagﬁmi 8ml BT A FI AR AT v w3 iS
2 TRIZOL ## £ % (Invitrogen) % P~ RNA » RNA 12 4 sk & g 3+
i2 {7 OD 260/280 ¢ /?J”‘ TEEHR (S FF-80C KT -

A ~cDNA & = 1B~ 2.5ug RNA 4e > 0.25pg/ul random primer ¥ 0.25ug/pl
oligo dT15 primer {84 -k & 12ul>® £353 (82 T0C K B 5 ~ 415
Btk 24480 F RF 4~ 4ul 5x M-MLV reaction buffer » 3ul 10
mM dNTP » Recombinant RNasin® Ribonuclease Inhibitor 25units
M-MLYV Reverse Transcriptase ( Promega Madison, WI) 200units » ;&
£33 M25CF 10 248 ~37CF 90 » 48 ~T70CF & 10 &
g fs ¢k K ),f% °

1 ~realtime PCR ¥ & : %+ Balletal (2003) £ Kreuzeretal (1999 )
e B ™ % o A W4r ~ T 5] 1yl ¢cDNA -~ 4ul ddH,0 ~ 4pl 600nM
forward primer ~ 4l 600nM reverse primer ~ 12ul 2x iQ™SYBR"Green
Supermix kit (Bio-Rad) > i® & 32 3 { 11 iCycler real time PCR
(BIO-RAD) % ®ie {7 L Fl& L 2 pF & 1 p] Ct & ( threshold
cycle) » & ig it 5 Step 1 95C 4min ~ Step 2 : 95°C 30 sec ~ Step
3:58°C 30sec~Step4: € B {7 Step 2 %2 Step 3 & 45 =t 5% ~ Step
5:5CHm 104+ 2 05CH=2 3 95C izt o

4 v pEATF2Z mRNA 23LF 2 7 GAPDH 2 2 BB (FHREL « %
1 2-AACT ;# (Livaketal,2001) % 3H £ | o

L - s Aadr s T A 45 % SPSS 8.0 48 (SPSS Inc., Chicago, IL,
USA) @ Student s test, ANOVA ¥ Non-parametric test 3+ & T 35
@ (Means) ; chi-square test * 143t b G > 25§ Bty A

two-tailed > P values <0.05 4% % 2 £ 5 BEF L B o
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5 8%

—~dﬁﬂﬁﬁ Vﬁk%dﬁﬂ%%ﬁéwwﬁblmM$J§@ﬁ%

SR L H SRR REr LI EFRLIR OREAAT
;:'ovdﬁ:zd;fiFEEFF s (DSM-IV 47 pler g AR %) 2
PFEETY FrrEa Al o PR BREKS 99 Lo HERE
(- %mE? RERBESLUHAH) 96 o0 2§ 2
88 L Ed# i n|fetenB R w syt (Tablel) - 88 &% ¢ >
¢ % 28 A7) [FE AR ,s-T‘zggpy,_ﬁ Al 37 A~ B-T—ﬂ_z@‘*m] 10 & >
M R 33 A s MR R A 8 4 o

=~ R LB gy B ERA R P A FIA P2 2 - B Real time PCR 1§ 7R

W

V.

I=q

~ PSATI1 £ 14 3 (PSATI/GAPDH) ** B % 2 5 {44 ¥ 5 >

T 5 e %A% PSAT]~RGS4~ SHMT2 -~ CSRP1~GCAT~ASCTI -
CHRNA7 -~ RGS2 ~ GADI1 ~ GRM3 ~ SLC1A3 ~ COMT - NRGI -~
DTNBPI - SELENBPI - GRIK5 ¥ PPP3CC % £ F]## # Relative
standard curve > * B AL FlHrid * 2 31 F F B L T AR E R*>0.9 ~
PCR %y f % A FIR¥ »in % >95%> ¢ * Real-time PCR 3 A 45 »
F P EAPT R - BREA- Y ATFPLAR
oAk FEERIR

~88 LA M n| At enip k e iR e 4p i SHMT2 2 mRNA £

MR R R B TR R RS U S 23486 &
29.9+27.1 (p=10.005) - GRM3/GAPDH *t 5 & 2 4 3+ P & 1
R E S AW G 4.149.1 22 3514297 (p=0.03) (Table2)

£

Sy
# (2.6+1.2vs. 0.1£0.8 > p=0.004) (Table3) > 7 %7 i ¢ i3
SARFEARALE o

stk pE e 2 H @ 14 BHRARIE (dob i) o APFERG BB

AFT mRNA 2 REFABFEL T EFPME > ¢35
DTNBP1 (r=-0.40;p=0.025) ~SELENBP1 (r=-0.45; p=0.020) ~
22 NRG1 (r=-039;p=0.045) (Table4) - e g > pa g A LA
FlE Ry FrRES A Fadphidl Vi L5 5 bR AR R
BB AR RTR O A PR E Mk N RAko
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g2

)

B ERLEHA AR HEWE PR RERE AR HLT R
PREDEL L R0 F MY AR 2 ke (A RAR)
Gt 3 B wApg 7' (Laietal,2003) » xE & chR F1E 3 b e &
A FDRLHE (FFEFF 7R BFARLR) -

AR - BB R RERLF AL 2 B A
A ER o AT AR T AR

£ F 0 BRELHRE, BE LN E U e PR
FlarFTH2Z 2 g 2 A FIARZ LR o
“RNA it - 2 4 Bapdf > 3 H A9 5% 3 LA RNARE G4 % -
BleBi- TRBELEE I PR RHRIFRS B T RNA
R EREREY R A TRARMAEZ - Tk 5 RSP R
* ]k ek > #8— JaF] 2 T Real time PCR ] & o
- X FRAAPM AT LR L %ﬁr_‘ T 4 ¢ 92k 2t ehinternal control
Kt » =t 82 2% o

~3 %% % cDNA microarray 2. T > F|& 57 A % £ P X 2. 5 Real time

PCR W p|T Saz 2 » P inp i 59 { | Acehg DIAFI LR - 2L Pk
17 B7 R 2 A pi AT Al — s - X7 RS L 17 @
AFIER Fl o ¥ LR P IR R DA AT 2
AP ¥R W & e JE (relative standard curve method ) 1 #* plasmid
DNA = = 2_ standard curve » & B 7L F]#7 ¢ * 2_ primer ¥ {* & T 7]
£ D R>>09 - ¥ PCR »tit & & A FIF »cii % >95% o

N [ ﬁﬁﬁx?%ﬁ Lo Ao AR BT EA4H

p2aER o AFA CERAFA SBEFY @%ﬁﬁgﬁﬁ,on
BAOAPS DATHE B AT AR R SEEME RS LY
AP B 2 JL F] > 4o DISC1 ~ SHMTI ~ CD38 # i {7 & if] » gt 4R A
LA AR AR FAYEL MM A% 11 DISCI
%ﬂé&’ﬁw%ﬂf’§&¢&+ﬁ@%%%ﬂ§%F ] P B
- @5 A e R A B R W~ Tde" 4530 DISCL &
?PNWLﬂ“WA# b Pk B E 515 DISCL A %A f87 b en
RE>H? - RNRGHL S Hihphk o V- R AREE D
JEAk o @ A EE A LR A A R e R W B 2 L v
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[SX)

e 383 sed (Hodgkinson et al 2004 ; Ma et al 2002) -

Aqpe kA e primers (B T) >~ 1R T gL A Flen
mRNA % L& | -

DISC1 ¢ Primers:

Sense: TTTGAAGTATTTGGGCAGGTGAGT
Anti-sense: ACTCTAAGACCAAGCAAAGACAACAGA
Product size: 78 bp.

CD38 =1 Primers:
Sense: CGATGCGTCAAGTACACTGAAATT
Anti-sense: TTGAAATAAATGCACCCTTGAAAG

Product size: 91 bp.

SHMT1 ¢ Primers:

Sense: AGGAAATGCCCATGTCCACAG
Anti-sense: TACAGCAGAAGCCTCAGAAGC
Product size: 152 bp.

gL b % TAIEE e a7 BAF AP % F L B3iE NCBI
z_ UniGene ¥ # & (http://www.ncbi.nlm.nih.gov/entrez/ query. fcgi?
db= unigene) 45 11 165 B I PF e~ 5% ¥ v & 35 mRNA £ R
g A G/ AY Ao AR M e F] 0 T e A primers 203K 3 0 MIEN
i AT A E 2 BT o
A REFRRERFE IV HREL TR UF LA
d 3P m ok Moy B R g andRR FEdl A dle AT &R
Z BB P g R ARG AP FRAS LS BATAR
2 BE BRI 4T
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A AT RN R FARZ PR GEHRR PR FLERE
FuI Ay EFALAR DA FRBELES -
peeb s it A FE A N e RS fpd £ 8 o 2 SHMT2 5 B o

SHMT2 ¥ NMDA #p b ¥k it (4o glycine) § B » 2 s & AR 28

85 %ﬁﬁ’ B 4R o i glycine ¥ NMDA 4p B e Al ik & > 138 -

# & 7 SHMT2 mRNA # g2 izt sl il k & 2 B Bii 4 o

=~ RFET % w3 B SHMT2 mRNA £ endn s » 5 L 353
¥ -7 NMDA B3R o

M ARIE YL TR BEHREREL F RN 2R R &L
FAW BRI U EEF R EE R R F AL E L
AT mRNA 238 o H T 4308 2532 3 8 ERBipp

PR

LG R R A ARSE R R SRR I
“T3) i fe s (complex disease) - d tEMTRERPEA L
AR R L0 T R U A G A R R Bl

-nJ N|

e A%z mRNA 22 R 2T 54 S88n
SR AH R ELTBAEY A - BAENREY
2 TR AR m T B e T R R R A

Ra o AFIERBRTHBEROF L Y E L L PEE b4 BT
1 #mE ma = (circadian thythm ) 74 SR By iE e R 2 2§
EEE 2 G M d o WRFLHIRECRRH A B SR P AT
ﬁmﬁﬂmﬁnboﬂﬁ’wﬁﬂp %H:ggg%ﬁlﬁéqﬁ
2R RFELAFINRRFIZLEE R E L B R FILE
71 e

wh T2 ARFRPM L F 5L R R Bl BRI
SApPHEFLIERETRTF]HP iﬁﬁf]ﬁ?‘ri4 CETd @ B R and
gAF A o A ﬁifﬁ'/ﬂ SEF L - RGRE PR S ARIETRR o o
% w T B (serotonin transporter, 5S-HTTLPR ) ik F] 45 FUR M4 & f A
b GIET A MR R AP R B R BHRELE A
nf o EIRp R RITE REB L A w R T E IR R
B3 b A SRR LYl KL R L T E R A o
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#13)| (selective serotonin reuptake 1nh1b1tor SSRI) ¥ %
% B FDA & #2004 # ﬁv“iﬂm@'??' B p KRR
WA s IR e m 7 E@Pw b $- 24
BEB PnvadZmpldz By o Ay T S22
MR (drp Bpis) 243+ -

A7 i AE- i
FRWRELF P
LR A S R

N\
G

AT HART FRRFEL R %%i B € 33 %% CCMP94-RD-041
B o @ AR @RS AR
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GANFE AP O
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Table 1 Characteristics of Depression Patients and Matched Healthy Controls

Depression Healthy

Patients Controls

n =88 n =88 p value @
Gender (No., female/male) 57/31 57/31 NS
Age (years) 30.4 (7.3) 29.1 (5.8) NS
Education (years) 14.0 (3.7) 15.3(6.0) NS
Age of illness onset (years) 26.3 (4.9) - -
Hamilton Depression Rating Score  32.8 (9.0) 1.4 (2.4) <0.0001

Standard deviations in parentheses.

4 As assessed by two-sample t-test, or 2 test where appropriate.

Table 2 mRNA Expression in Depression Patients and Matched Healthy Controls

Depression Patients Healthy Controls

mRNA Expression n =88 n =88 p value @
SHMT/GAPDH 2.3(8.6) 29.9 (27.1)
GRM3/GAPDH 4.1 (9.1) 35.1(29.7)

Standard deviations in parentheses.

? As assessed by two-sample t-test.

Table 3 mRNA Expression of PSAT1 in Male and Female Depression Patients

Male Patients Female Patients
mRNA Expression n =31 n=157 p value @
PSAT1/GAPDH 2.6 (1.2) 0.1 (0.8)

Standard deviations in parentheses.

? As assessed by two-sample t-test.
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Table 4 Correlation Between mRNA Expression Levels and Hamilton Depression
Rating Scale (HDRS) Scores

mRNA Expression r value p value
DTNBP1/GAPDH -0.40 0.025
SELENBP1/GAPDH -0.45 0.020
NRG1/GAPDH -0.39 0.045
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