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F5ik - B F A I K A I 2 e R R RS Al LA L 118 /AR BE  RURE R 1 FE 2 61 5] (R AE / BRAE & 1k 8 9, IWARKAE 53 #i), IH
I} 26 B 49 1511k JE N AR D 1E 5 X . OUHH 2 A% 28 55 B P G RR IR T, WRB% 6 JB],  FETR T T AN 6 JA R SR I % Sk WA AL 5 % 17 33
(Hamilton Depression Scale-17, HAMD,,) . Young ¥ 4F i'F 5 & % (Young Mania Rating Scale, YMRS) K Ilfi B J7 2 S VF &5 3= ™ &5
4y i % (Clinical Global Impression-Severity of Illness, CGI-SI) Pl & & MG B IT 20,  [a] Bk $ln B A0 0 e ok afte, - AS: 0 ofn 3% 3 4L A S il
(catalase, CAT). #B4EALY B (Ll (superoxide dismutase, SOD). 4+t H kit E ALl (glutathione peroxidase, GSH-Px) K& N .
% (malondialdehyde, MDA) & &, b % WUHH [ 14 58 2% Fn 0 55 X BE 4L I 4200 7 80K 1 1 22 S, W68 TR T i I 488 A i 0K T 1) 28
b, &R - AHPERG B SOD KEHIETIEH A#E (/5.403, P=0.000), GSH-Px il MDA /K F-3 5 F1EH# A#t (.=8.371, P=0.000;
=6.063, P=0.000), CAT /K F-{EiX 2 A ZESEgeilt 2 3L, H 4 T4 AN 8068 br A8 B AR IR AR SO AR B B % 2 ) B B 2% 5+,
GSH-Px, MDA & fEfk 8 BHEIT E iR IGITHI %, ZESA LI E L (4352, P=0.000; =2.720, P=0.009), H b4 1k piits
Fi SOD, CAT /KFi&JITHifa E W B2k, MERBEIAIT JE, AUMBRAL IR B FPARIR & MDA &3 A B N (=3.072, P=0.018;
=3.532, P=0.001), HEAFIRATHEEHT, mSAHIMASIRZERN GSH-Px K EAH R TR (/=2.880, P=0.006), %5it - BAHEERG B E
AR AL LA 5 RRIR PR AT DL B BURR 205 S8 35 S AL L R GE AT, HAR A AR B IR T s A 2251
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Effect of lithium carbonate on oxidative stress in patients with bipolar disorder
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[Abstract] Objective - To explore the effect on oxidative stress status of lithium treatment in bipolar disorder patients. Methods - This was a case-
control study of 61 patients with bipolar disorder (8 manic patients and 53 depressed patients) matched with 49 healthy volunteers from Shanghai Mental
Health Center, Shanghai Jiao Tong University School of Medicine. Patients with bipolar disorder were treated with lithium carbonate for 6 weeks. The 17
Hamilton Depression Rating Scale (HAMD-17), Young Mania Rating Scale (YMRS), Clinical Global Impression-Severity of Illness (CGI-SI) were used
to assess the clinical outcomes at baseline and endpoint. The serum levels of superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GSH-
Px) and malondialdehyde (MDA) were measured at baseline and endpoint. The oxidative stress status of the patients and controls was compared, as well
as its change after lithium treatment. Results - In the patients with bipolar mania or bipolar depression, the level of SOD was lower (+=5.403, P=0.000)
and the levels of GSH-Px and MDA were higher (+=8.371, P=0.000; /=6.063, P=0.000) than those of the normal population, and the level of CAT had no
difference in these two groups. There was no difference in the four oxidative stress indicators between the manic state and the depressive state. There were
significant differences in plasma GSH-Px and MDA contents after lithium treatment (=4.352, P=0.000; =2.720, P=0.009), while there was no significant
difference in plasma SOD and CAT levels after lithium treatment. After treatment with lithium, MDA content in bipolar mania and bipolar depression
decreased significantly (/=3.072, P=0.018; /=3.532, P=0.001), and that in the manic state decreased more. There was a significant decrease in GSH-Px
level in bipolar depression (#=2.880, P=0.006). Conclusion - Oxidative stress injury exists in the patients with bipolar disorder. Lithium carbonate may
adjust the imbalance of oxidative stress in these patients, and its effect in different disease states is slightly different.
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WAHBE G A R A 9538 (prevalence) 4 2.1%"; 1%
FrRIT B E T, ARA3T% MEE 1T FENHRE L
(BRAE R VRSB R A ), AT 60% MR 2 ENE &7,
PR E RIETIER N 7.8%, Lok h 4.9%", BURH RS 5% A
ABH, S FHBRE AR 40 LR N I K R P SR R
2, B R E MRS N, B S AR SR AL
Wi, HEIFERERR L FRPLEZ —.

MAHPE G S AL 29 GTT A 3. SRR RS B A TR
BT R AERE AN R VR, PRI A &2y, iF
78 TNk, BRERPIA vhA YR, BARER R
BEIER, BRI B RO e SIE R T R IEI R
{EVESE, L rTUARE It E 4B LG (superoxide dismutase,
SOD) FnghtHkiiE M (P EEAPLRMLA), W
ADAERCHHIE 5 A it B2 v S AL BB AS iy, R A
SRR AN G o AR IT ARURHRE i SE A o B 4455 1 #F
VI, BRI R i OB SRR FL R A IF 5t
R, BECHERERYT ARSI E RS, B RrE YNGR SE
RL A%, de Sousa %" R BB B H AL E b
AN (catalase, CAT) FigrbtH kit E bWl (glutathione
peroxidase, GSH-Px) 7k T-1E# A, SOD/CAT LL{A fik
TIEH; 2T iE, SOD K TR, ARG
I 7R, Sohibigs], SOD s /b el e & Pkt
ETE K, B, {ERRHRRBR BRI R NS, A B
SOD /K- Tk, ifii Raffa % (RF5e4s RAMG AR, WUHH
[Rifg B8 1Y CAT F1 GSH-Px /K BB AR T8 Hex) e, 42
AAAHRERT | R PIRM ARG =, XS EHEN
SRS, BAN, RRRRERAUVEFINLEIGE 27, ¥ R aniuiE
P, L UL R AR RIS S 2 5, MR A R R
BRI T A, WA BB RS AN [R] 2 TR &S 2k £ 74
5y, MWERALRLELI FAEETR A7 BT, TR RRER BT A 2
B, ARUHRERG I K IR BERT IR ER

1 HBREHE

L1 R

111 BUHBERTAL AFFCLLER 2014 45 6 ] —2016 4
12 A5k 12T bilg 28l KAz B = Be bt @ ks o 2R o/ b
O PSRBT IS SUERPE ISR B 5. A
Phrie: OFFA CHEBRZEHR 5 A5G (e RS 43 26 )
(International Statistical Classification of Diseases and Related
Health Problems, 1ICD-10) (BF5¢ ) MRS 65 I 0K 12 Wi
brff, QWY 18 ~ 65 %, PERIAIR, O AL /R
AR & 2 17 3 (Hamilton Depression Scale-17, HAMD,,)
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By = 17 4> 8% Young BRAT PEE B2 (Young Mania Rating
Scale, YMRS) 45y > 13 45, @I KBE W4 Nants
AR, JF2EEBMEFEES. HEERbrfE. Ofa ™ ER KR
. RGO, QUEARSUH LI AL, SRR,
OFFA ICD-10 (RIFFTH) TEHG. Z9Mfikisi, & BUPERGpbeE
i3 SRS fh &k B R B IZWbR I B3 . @ BGHFE RGP 53R
RISHR A TERE, O NHAT 4 JH RZGMEHRIREEE . ©A
AR 6 A A HPUEL Sk A= AT, D Bkt
FERETL . BB, IR AITRT
112 EEAHEA AMERCK B Rl A OR)
AT Sl R . Adlbrife: OFFERE 18 ~ 65 %, PEHIA
M, @R ICD-10 ZWrbriE LT & S WG tlPERT, QW
FARTOEBIRF R L . @ FHFT N B B AR %5 8 i ]
BAS. HERRARME: O g BTSN . e, s
PR, BOE) . O EONTEEE R BR, Ol
TGP RIS . @ AALRTRSE 6 A A il b5
S EFATCH ., ORI L, SRR .
AHFFEE I | i 5 i R R~ BB G o LA O e
M it

1.2 Wik
1.2 R AEEE BRiAREZRIRE, SRR
TR EE 5 A URERAE | BRAE R AE A ZREUBHRE A R AR AR
B (YMRS 5y = 13 55), LAIABRK A AR BLHIBAHFE
FFHARIRALA (HAMD-17 5y > 17 43),

(1) BAHBERTAL  BUAHPRE AT E AL AT OB R E
il (BREERER) sSebuilaBeyd e & ey T BRTT [ R Ja 1
A ERGHBERSEI TR (5 R0 "/ (o E AR RS
BITHRREDY (3B hR) WIFETEHE, RyTRRRre 2 6 A
OBAHBRAE) /8 J& CBUHANADR) 1, JEARFFERAFAE, ot ok
—HucEE, BEANHAACARME KR, AHELL (hE
MAHFE RS TR4RTEY (55 —hR) bR, el #1467 &
h 250 mg/d, ARG B TR N 250 mg,  FVRRYT IR
VO A 250 ~ 1000 mg/d  (S2Br 7 & Y0 Bl 24 250 ~ 750 mg/
d), g EAS IR I B, AR A 20k B E 0.8 ~ 1.2 mmol/
L, RREREEETT IR Fo VRSO R B4l 25 ¢ Fnbos wib
SREGMIRTT, A B IR B I . i ok B R AL, W
FEEF AR R R, (AR RUFEA TThidE kg
JT (modified electroconvulsive therapy, MECT), Itk 47 24
W6 FEIRIMLEE, JRIT AIFIVETT 6 JA A 43 IR | HAMD,,,
YMRS il pRI 740 PP 2™ 4y 8% (Clinical Global
Impression-Severity of Tliness, CGI-SI) Pl BB IITHL, 18
TT R FIRK R BEVETT 6 JAI A il R 2 L Heh A 2 A J1 i ok If
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PH SR RBOKT, N 244G SOD, CAT, GSH-Px 7k
SR B AE RN (malondialdehyde, MDA) &4,

(2) IEEX A AR R TOR Lt OE S AEE, 1
KRR, IR ANRET FR A IR 1 IR A
i, FAUAPEAE A RO T, AR N 25 [RSURH PS4,
1.2.2 Gl BER M SPSS17.0 #k -4 15E L4
Wro 2 4 HEERMPMEARPRE T FR IR S, RS A
A e I T IO . SAHFBERFETT AT AR T S PR R
53 TEFNEA N RLI R AR RE O 53 b 2R T o &2 & 5 2250 AT
BT A G N LB - BC O RE A ¢ 4850, AR TRk ik o 4
0.05, ML,

13 JFiETH
1.3.1 IRPEAE

(1) —RegRHAAR BN, FRE. SRR,
SCIERR B, TRIEAE O, MRS 0L, 1R PEAK G 50, ik
RIFAERE . ke (). HEBERE . BIEREREL. AR
RAERE, AR KRR (), BB, KRR
(body mass index, BMI),

(2) WGIRPEfG T B © HAMD,”: f Hamilton

1960 -4, &R EIFEmabiR&r &R, RAKIR
50 5 0P M S A /T 1 RO LA TEA
gt T AR R AR, AR SR, G R R
Moy, @ YMRS™: 1978 4E f Young RC 421, T3
PR PR BRAEREAR DA R ™ AR B, T BT 1 S A1
Bk, ® CGI-SIM. &y aibe ik, MLAEE K
Tr3k, PRERRTEE—8BA 2 ~ 4 15,
1.3.2 M AfLHabs PUALEE R H§4r: SOD, CAT Kk
GSH-Px, I S ft4ihr: MDA, AT FAs MIAY A AL He b
i Ve AR R A PR 2 R A A I, B
AHA R — N RME, 00 ™ 4 M a fE (kY
KIS EBRE, BAREARIE 2 ik, BOPHIE,

1.4 VER-FabR
FELRN e bR oA B R P IATT R e B R AR bR L
IRBEPRN b Aot B SR 12 2 A B S B bR 2 5

L5 i hiAcR 4

MU RG 8 O o R T L2 7 b2 ik
Ji IE A F kI, #E T 5 mL EDTA Rl , R0
Ab IR B, AR T K IR A B 4 R 1 AR 0
d, 4RIRA), 4 °C FELD 15min (1600xg), Wtk b2
Mm%, F —80 Cuki+H A4 H.
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2 &R

2.1 Bk ER

I g AN OBUAH B 5 B 28 61 il (R B AE / BRAE R AE 8
B, HMAB % 1E 5361 ), 55434 6, Lotk 27 i, ARk
(27.48+10.69) %, HKKIFHER (22.36+9.00) %, %%
e (6743+97.82) H, ARKNEFELENFT (3.83+6.17) H,
HEBEk % (028+0.88) ik, BRIEAIEXREL (1.88+1.98) K,
HHB % VE vk %k (3.46+4.24) ik, NER (77.39+8.76) cm,
BMI (21.91+295)kg/m’, %I 46 1 % Xf HE 41 49 6, %5
P 20 5], 4 k29 B, AR & (2112+251) %, 1 H
(70.29+8.44)cm, BMI (21.31+2.71) kg/m’, W AH & 5 41
FINE X AR AR S . T E 22 RS L (154495,
P=0.000; /=5.102, P=0.000), etk BMI |2 RH 51t
2 (f=2421, P=0.120; =1.948, P=0.053),

2.2 BUAHFRERGEL 15 5 % AT SRl o A b L 2

WOAH P B 2H Ak £ 3] CAT kS FE 3 o B Lb ik 22 5
TG #E L (1=0.696, P=0.498), SOD {f 4% 1E # %
IRLH A% (/=5.403, P=0.000), ifii GSH-Px il MDA 7k F-
BOE %A I & (¢=8.371, P=0.000; =6.063, P=0.000);
6 K CAT K EFIEH X MALLKZR LR T %8
S (/=0.090, P=0.928), SOD {F 4 & 1F 5 %+ M8 2H B ik
(1=3.917, P=0.000), ifj GSH-Px F1 MDA 7k *F#5% 1F # 24
Fh& (1=6.046, P=0.000; =3.000, P=0.003) (F 1),

1 OB B AL RRR PRAA T WG 13 16 5 6f B 0 S AL B A
Tab 1 Oxidative stress of bipolar disorder group before and after lithium carbonate
treatment and normal controls

M AHEER4L (N=61)

AE % A
L (N=49)
RRERERIAITRT  REREIAYT )R
CAT/ (pg/mL) 1.22+0.51 1.29+0.64 1.23+0.60
SOD/ (pg/mL) 137.64+12.47 125001195  126.81+15.78

GSH-Px/ (nmol/mL)  151.87+20.95 186.00+21.50 177.81+£23.43

MDA/ (nmol/mL ) 2.81+0.60 3.80+1.08 321+0.78

CGI-SI ¥E4y / 45 — 4.46+0.85 325+1.18
AR B B AT R IR A, WA IS B 5 Ay
FERAEH (YMRS PF5r > 13 43) FdABR A4 (HAMD-
17 P43 = 17 43 ) o BRAEAR B FMARAR 25 2B 5 1EVR YT Al
CAT, SOD, GSH-Px, MDA /kF-Lbi%, 2R gt
S (20977, P=0333; =0.693, P=0491; =0.164, P=0.871;
=0.194, P=0.847); BATAIREFHMARIR A BEIEIRTT 6 JA
A CAT, SOD, GSH-Px, MDA JkF-Lbks, Z=R¥Tsit
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2% L (1=0.797, P=0.429; 1=0.068, P=0.946; =0.430,
P=0.669; t=1.895, P=0.063); I AHFEAFEITRELL, 1R
STRIE YMRS PR H AL, ZERASZFEL (=6.153,
P=0.000), miACHHEERGHIARR &4, VBT A5 HAMD

A6 2 ARIPR ZBURA P A8 25 kI T T i R AL BT A L e

IR R LR e 15k 58 35 SR AL I K T Y 52 | 497

oARB, ZRAESUFENL (=12212, P=0.000), {&
T T BURE B RSB AT AR A5 2 HAMD 24545 (L FnCRH
FHAARAR &) YMRS Doy 25 (L, 228 LGt 28 XL
(+=1.629, P=0.109; (=0.344, P=0.741) (3 2),

Tab 2 Comparison of oxidative stress in bipolar disorder patients with different disease states before and after lithium carbonate treatment

BT ERAEIR A (V=8)

T H
] 6 AR
CAT/ (pg/mL) 1.50+0.73 1.07+0.56
SOD/ (pg/mL) 127.75+12.17 127.17+25.26

GSH-Px/ (nmol/mL) 187.17+£18.73 181.16 £19.96

MDA/ (nmol/mL) 3.87+0.90 2.74+0.53¢
HAMDY/ 4y 3384192 3.13£1.96
YMRS/ 43 16.25+7.46 4.63+4.10°

7: “P=0.018, ?P=0.006, ®P=0.001, ©P=0.000, 5HHLbE,

2.3 RRIEPRIGY ¥ RRURBRERYE 5 SR BER BRI Wi

MDA & & /E i iR R TT Ja BARTT Al B (1=4.352,
P=0.000), GSH-Px 7k *F- {F i FR £ V& IT Ja B IR IT ”il
M (=2.720, P=0.009), H:{th%& {t. 5 8 $5 45 CAT, SOD
WG TT R OGS M & A8 fk (/=0.731, P=0.468; =0.738,
P=0.463), MG RIT 48 K F, 20 R ERIT)E,
CGI-SI ¥4y ks (,=7.331, P=0.000) (F 1, E 1),

Boe B8 B VB 9T J . PUAH B 5 B A R B R AR AR &

200~ A
= 1504 =
E =
2 —
= 1004 o
&
o 504
o
” T T T
M e 1F
A IR R
300+ C
E ;
£ 2004 oy
= b -
100
] T T T
£ YLE IF A R
A R L

B 1 WERSERT AR RN Ak T S EEXRALLR

FHBERHIARIRE  (N=53)
22 6 JEAR
1.26+0.62 1.25+0.61
124.59+11.98 126.76+ 14.19

185.83 +22.04 177.30+24.04°

3.79+1.11 3.29+0.79
22.25+6.06 8.09+6.67°
2.58+2.29 1.85+2.58

MDA & & ¥4 W B M (£3.072, P=0.018; 1=3.532,
P=0.001), HERFEARZE TSI SCAHRE i B AT 4R &
FOAARIR 25 CAT K E¥ TR Atk (=1.102, P=0.307;
=0.136, P=0.893); FAHPFE iF & A R & GSH-Px 7k *F- &
B A5 1k (/=0.474, P=0.650), i 4Bk & GSH-Px 7k
FH R TR (1=2.880, P=0.006); AUAHPE T BT R &
FHMABIR 25 SOD /K E¥ T BAZ L (1=0.069, P=0.947;
=0.850, P=0.399) (#2),

39 B
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Fig 1 Oxidative stress before and after treatment in the bipolar disorder group compared with that in the control group
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3 idig

FATTIRF T & BB A 838 A7 A5 S AL BB A 5 Fnbt
AICEE RGN A, WARERT B (BT RS SAmABR
&) f1BE SOD 7K *F T F%, GSH-Px il MDA 7K>E-Fb, 1fi
CAT JKFRIIE® ANFETCZE S . WA BAF T 3L, 18T
6 JEJe, MAHBE RS B I PRI IR ™ E R A ok, RIA
RUAH i B AT AR S 4 B 38 YMRS PRy A B TR, 1
BURR B R HADR AL B2 HAMD PE4y A R TR, X
R 2R 1 G R —8, RRERE Al LA AU BT R 2%
SRR &R MDA /KT, el DABE(CSURNARR & &
H ) GSH-Px 7K, H3 H Ath S8 A BB PR TCEN . R
BRI R 25 SRR B E AR O E A 5, {H
FAAEX B, Scik " R BN £ R R 252 5 H i S
PR B S PG 2k, BRI A5 R T,
BT, K2 EF RN A AN AR SR A
FER A TEG RN T, WA — P 1 0 R
A EA ",

FA % BUORCFHBE A B AR & S A ARR & SOD JkE T
B, GSH-Px Fl MDA /KF-Ft i, ix 5#o®Fe " 45 5
3, BRI HUR I R GO i S R
5, FRM TS PR a1 Y Sl 1%
B L IR AR RS B 5 FOE i NBELLAR, 1% MDA, GSH-
Px JKCPASE, 1 SOD JKFHAK, CATIGMENIEESR: 5
TABIR AL, MDA JKCEEBITIREE &, HHAES
CGI-SI P4y S 1EAHSE, A AR IBFR 45 R, Machado-
Vieira 2 " % B oK i 24 B9 BURH B AE H % CAT iR P 7.
B —TREgE " A A FRE R B, (B AUEE T U
bR VERIN B, BE 2 SRR IGTT FBE, JF
HANHAAE S IREELLER . B A BT HT T AR
FH WA S T A REIRFI AR B, JF B R B
EH ANTEEL A CAT JkF IR [HAA CAT KR A ik
AFIIE L BN, Bl 1A KB 5E & BB D R

GSH-Px /K FEFF iy, % F1 Andreazza 25 ™ (o 45 5L —%k ,

(H A ™ G5 R BR AR IELRE T GSH-Px KT
EAM., FELE, TRWAHEERERITRA, MARE, &
RGN, PLEIL RGN TG # F R e AL
PLELI 5 o BB RGO RIS A B2l AT (] —Fis 25
Wy Be i SEA A BN PR ML BRI 0 As ,  if & — iR TR
A, SR SOD F1 GSH-Px “F- i s fE LA A 15 48, (HA
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TEFRIR KA EIAZ B A HT A AR P = ] REFNAR B AL G
5%, HR B BRI T B SUR IS B B, 1fi SOD Ry
TR R R AW THREPE R B, R BE o 9505 1 0k
Jeo GhZANEE TR, BB PN R S % #5105 g
MURH P i e ik FAH O o S8l RIS PR AR 2238 35 TR -7k
L, MEE RN SRR EANRE, W T
. MDA 25T SRR bR, 2R B A0S A
5. FATTHIBFFE & BLAESFHER AR &S SRR S 2 A
MDA Fti&, Tis& BRI AL .

BRER WAV E AR RT Y — &089T, BoRthiF 2
LORP R E FEIVE . BEER wT UABE i stk e 227
1. RS TN, BEHBIR S oA E A
(cAMP-response element binding protein, CREB), 3%
FIiAE B (Akt), {017 caspase3 fiG{k; FELA B A #hL
RYER, Bl 2B A itk . B3R ER AT A b
B (1 PR BRI S BB R T LA A AL B kR
Andreazza % ™ R B S R LGB AR AT & 1R B
f1E. CAT F1 GSH-Px 7kERyFH5 , SOD/CAT LLIA T,
i SOD & fi 14 it li5 I 2 4 Jit (thiobarbituricacid reactive
substances, TBARS) JikAr, Zid4HEh74yT, TBARS Fi
SOD JKF- [, AR [T BUAAR & AR B A, HiRyT 6
JERERER A UE TBARS ZKF FREE W% Fn R ATTAHH
PRI B AE DU R MU BBARBRAY S R PETH S, BRER A I
PRA PE R BLAE AR 5T S8 fk 4 TBARS Jk°F-, #fFZE 4,
VEIR I TS BB A (E RURHBE ASJR BEAIL I A VE - DA
Je TR BRER I BUAALAE T, 8 AR T e ik Jee Fr fA BL
e AT 7 2885 v ) B FH B A RT R

PR B AR ML J o TR TSR THRRR BVR YT 5
XA RIBRIR A T HSAHBE i E A LD A R GER 2
W, BA—E S, (EAMRLA RN E ZAL: OfFAE
Beb o @I L3 A S AR BHR R AN BE TSR B R Hh R
TERLARARI KT, O A B L IE Al HAh Y A LRI b
Afttabr. OEAZEI M TRES B AfLFPUA L R
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