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Prevention and Treatment of Metabolic Syndrome Caused by Atypical Antipsychotics
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Abstract ; Patients with schizophrenia are more likely to suffer from metabolic syndrome due to the con-
dition itself,poor lifestyle and taking antipsychotic drugs. Although there are relevant clinical guidelines, the
intervention and treatment of metabolic problems in these patients is still not ideal. The currently recommen-
ded interventions are lifestyle changes and the replacement of low metabolic risk drugs,but these interven-
tions are difficult to implement. This review will focus on the following issues: 1) more severe metabolic

problems in schizophrenia 2) Prevention and treatment of metabolic syndrome caused by atypical antipsy-

chotics.

Keywords : Atypical antipsychotics;Metabolic syndrome , Prevention

AR 25 A 1iF ( metabolic syndrome , MS) J2& 0> Jifi
158 995 1 22 B A A 6 R 3R A 1A o B 4 A R
AN ORI | A5 58 (i =R &
TR BE R 2 1) (B B R AT SR 2= L L &
MHs . RERFE 4 B 3 AT 2 W, B Ak
P> ZLRETE R IR F 25 Z Hi gk © 28 8 AR 5
(H: MS AR5k 20. 2% BEIEH N ) A d5 3t
ZRARJTT i D FOAREAC U, B2 MS U Bt 73 4
Z A I AR 5 T S R AERR I 3 R0 B R
A JE U NE AR R AOE T N 4 A5 L L TRl B2
Sy il AR 5 A 1, R R L
1/3 WORSHOr 2U0E B E A7 5 MS RIS WibR i, 25
HEREPAE —BE, A /5 WEEAEN S
MUEAE (2 LLZWoBE PRIGRITI) ,2/5 S84 e =

AL B(EVE# ] %516 E-mail ; if6060@ 163. com
A TRERR BT AR 2015 RAFSEAE

5 R 24P G 1) A% T 8 0 A T D ] e B B,
Y E L A B | IUME A2 Mg 3 O T, 6T I
JESZWANE R . RS> RAEfE & MS FHAEK
A A, () B LA 5 2 KR L0 B B At 2 Tk
MS H] {43 S AE B 1) BUA 77 i i 2 3 20%
(15~20 %) , HorbuO S B A G I SE T e 22 /0
& 50% 4,

1 FFABFFERRGY A BRRESE

U 259, 5 01l 2 E S R 50K #l0E 25 )
(SGA) ffiax—[m) s g it . H AT 2z AL
Tl SALGORS oo 25 W, BT B A R
)5 M e R, M~ L 1) 5 1] o 55 5 7 ) L B ST
WIR PR 532 i 5 /)

L1 RRCGEP SRR S AE
AA T2 HEAYT METR VRS i m oA 501



TrT R

&

B4k 2018 426 ASE 41 553 ] Jining Med Univ, Jun 2018, Vol. 41, No. 3 + 209 -

254, AR A KURS B K. A AT
R51.9% A A AT R A RISk
A RE S A ACE-BHWT M1 5-HT2¢ .l F1 H1 244 i
SR B AR A B B ZE AR 1 (GLP-1) (4
IS RHHUA 5. HAEAMLE A 1) HL M1 ol
SZARBIPHIE 2 FEOEME, 2)5-HT2c M 2k 5 &
BRI INA 56, D2 SZ AR MBI 2355 5-HT2e /31
PRI, [ Bk oA AR T i L 2% 43 0l 1) 41 T ,
S AT 22 BRI e A 5 2R X A A T S
FhE 4590 5-HT1a (RS B 241 H T i K -1
IO RE T TR I 2R 43 0 02 B R 5 IR R
Tiff 52 KR FFRE S o, 5 0 Jt 05 35 T G I ) R 4 4
SIS | R AW B R (TR G (O
LDL J}-#&Fl HDL R[5 3) GLP-1 7] LU id 5 %
I 85 2 43 WA KA A8 ) I , T) I IR A% 5 2, GLP-
1005 i v MR 2 00 0%, 3 1o 75 5 T JR R T
o WA W R FERG ST RV AT 52 A, A4
AR JRAE PR 14 77 A A 7= A R 2 R e B Y VR
e 2R S AN, 98 PR R 388 i b — 25 BT
MERGE, I AMA C3 gl SRR TCL T+ &
HMLEFT MS 475
1.2 B RCF AT R Rt 4R -4

BRAEN E AW, @I F T 3%
AR AT A0 M Bl =2 A RS, (LA QoS o ) XU AN 25
B, WHIEET, 6 28. 2% 3 R B AOF i
BMSP BRI — TR RS TN,
Ey L AR A RS R ey S )
M1.D2 .5-HT2c ol FI H1 175 %858 (9 4F i, {545
FVEFIRY 58, BLHEAE FH T GLP-1 §%mi Ji i R 4kt
TR JE A2 I . B4 52 geiE 52, B 0T 344
T 21.2% Wy A A 52. 1% IR AR 2 (45
B2 TR E A BRI ), FE X /N B S R AT
30d Ji , AT ATE AN, BTS2 4 (IR
i I 598 25 ILAE ) [ Byl 20 i CRELTRT PN 5 ) S
WD) o E—TA I 14 JE B HLICE R, =
ROVBRAHATE A S R KOE THFERZ Ak, X
FUEL [ s A LB /K SF- oA B s
1.3 A3Z8R P BRI 45 A4

F IR R w45, AT RE S HI Lol 2
TREE A AR R N, HLAA BB A M 2 k45
FIAE . fE—A 9 24 JE R AT HEPERT 5 p 0,
(0 R 55 TR I A o ek K BMIL A g8 396 o, el A
B ETFCERBA NIRRT L0 | 5 & K

ARG, Al HDL FR R KRR (513
TR, P 5 I T 0 7L 3R ) 52 W) B 7T (]
FURE SUMBEACHSH , BF 78 R BRI 2 HORS #v
AT LA A 2 2T S8 R 1k 52% LI FL
TP, X AT AR N N 2 UL D2 32 AR BHLIK J 52
PRFEIN Taql A 19 5 R IKA 5%, 55 —ARPURT iU 24
HRR 5 2 2 ) PR R T 55 X 0 7L 3R 114 R
R i FL R MUAE AT BT AR 22 B
PEDRERRRT AT BRI, R S FLUE
A K, I AT HEINA RAE SN, 25 NIRRT fE ,
RN, 52 W0 R 5 2R FRHT A o Ol 5 1 i
R M VE AT, et TL-6 FRRETA, 34 56 S AE S N, 1
Aot R R I 2 3R A2 Ak B B AT

2 BhiARRE

2.1 AFHZXTH

REHE g U R A T i X TR — 2,
EAE SR T TR it A= R T, AR BT sk 1
T AEBE s B, A 38 Jr =X A T HE s DA S it
Ryl R ) SRR I o FEIX BRI P PR R
AR T R N2 R K8 DA S R AR
B XRME PR, BROR 0 24 02 B A A O s, (B
ARl e WIS Eh s 2 . 4R 1Rt —Fhn]
Dyl s 4 (R Jo e 1 hin ) 25 e 4 4 A B T
TR E RZG AR . — F XUNR BE I 2% 5 & 1t
PR PR T 22 (0 B ) R e AR T 7 5L $
A AR L2
2.2 W RUINGG4E R

O HURUICRT 38 2ok 22 b 2 BRAE FH el R g R e
KSR 25 T B MS . S AL HE A ] iz 108 ) 2
MR, B2 15 GLP-1 g 7K - 5 (i 4 2 g 1 3R 32 Ak
W42 | R I B AR 5 et e R A, I v
SR ORI A3f , Dal /0 I R 1 S 5 BB A Ak
PAr, D S AT 15 1 BR R S P ARAE 5 ) B i o
KU B N TR (FFA) 7K 5 38 i 2Ry A
i FIAES i LA, R A 4T 8 13 (HbALe) '
2.2.1 S5EAFEA ZFEMTERD, ZHX
JICRT 8 25 P AT S BT T 4 o ik 3. 12kg 1 BMIT
ik 1.18kg/m* , %} BP il LDL §20i A HH % . Chen 7
N W XUIGE ST 24 G Rt =7% , H
BN FOBUNIC) By 1 5 5 PR 22 S A O, XL
JJIZH SH2B1 [ TMEMI8 /NS K PRl 5y 25 1B 5 22K
KA A f2, TMEMI8 F1 GNPDA2 /)N 45 {37 3 [ 4



- 210 - T EZBEFR 2018 4F 6 A5 41 &5 3 ] ] Jining Med Univ, Jun 2018, Vol. 41,No. 3

He AT M B Y L (60% Fi 40% ) e T M it
7% (PR T 5 4 MEM18 .SH2B1 il GNPDA2 25
137 e DRI B B 0 — R U 5 R s

BBV T R DR e 1 B AR A RO i R
2000mg/d, Chiu %' % AL % & — B WK
(500mg/d F1 1000mg/d ) Xf G % ~F Fir B4 ot i+
BMI A B @52, — HOBUIKAE 1000mg/d 41,
Zeat 12 JW) T I, A T (7 14 8 5 43 5
FEAI% 0. 87kg Fil 1. 87kg) , 5IGYT7 HFLL it [A] 2 1EAH
Ko 500mg FI| AT HE AR, B ik 3 0 1K i o
HELES 12 AR &AL T BML, # — HXUIKRE i
e FAECT- 5 R A 5 3, (AL AR o B A A
55 5 WA LAREAR FPG R85 2K ; (ELXT I A 1 52
MRS , Xt I HE TGS o chen'™ 5y, — F GUIAR,
REA R AR BT i 3 A S (B3 20 ) sk
EI R VAL IR o
2.2.2 SBEORBM W OSUIRBERS S T AE
B P A R AT B R B SO o RIS BB, (HOR g
WA . T B xR, AT
5 ORI 8 A, iAo o s b L H T = e
FIE 2R 4 WAl /b, IR 5 ZE AR I A MS (R
M 50% T IEF] 25% 1, FOBUNLZE B0 A B4 P Uk
O RERERCR . H BRI 46 371 7 A AT Al FH
ROV BRI 2 L IR FIOBE I 8K P AH 2, L R 25
M) f5k 3 25 R T 245 0 (s 3 SR ) 5 A 30 b 1
PR S A B S R, HLJGH S RasibE . — H W
IICRT st B8 T BT S5 A EE 3, e AR L B e 5
FARYU 15 A A, (K IR TG R
2.2.3 5FIEEEEEHCE AR HOBUIRA T R 85
PSR LE A AE R B A T, B AT Z B OBUICAT A
SR AALR IR BRI 35 T A O ) 4% 5 i 25 I I AR T
2 TG [ B 5 o R R AP, X
FLER BN S F AR 2 O 2 e
J¥e 32 A S B 700 (BIVRAL R L A WIGE B A= 22 AR
I P ] 7 R (T P — FFOBUI ) v = LI
e AR I 43 00 20 L 22 B 1 7K, BEAIR C-Js i
T2 53 W o AE—TRIE RIS, r
A EE N B AUIGRYT 6 1, WFLEM C-)
AR D, B R BRI LR B AL R
IR TR) A 1ok 1 e A TR 22 M A R B A0k
S X BEA  f TE e . 2 R A BFSTIN A,
—HOAT i 66. 7% (1 583 H W&, i % 5t 57
AT 4.8% , ZHUSUNOG B &K P 43 408 B35 ] 48

AR o N 15
2.3 Ay

HHE A LB s MS 125900 0035 .« B bk 24
(WM e — 2 AR SRS A ) IUIE 245 (B w) Fil A |
PUA ) BUIARL (ERiEPETT) BUm 245 (FEalt
T ) HUREFipe 25 ( B Sz WRIAE ) | 4 W e S il H 48
KIIRENGZ] (BEREFARAMBTT ) o X LL 2 Wy 76 fi i i
HR R a2 R S PT RE 5 | A A IR XU R
Aoy B I o — T 21 A% 3] iR 28 A i B S ik 2 4R
S NI R i e I e 1 Y R N N i )
At B Y RUIE s PO A i B S AR BOE O DU B
K ARBFEM: A HR A S CLARTT 5 1 R R At H A R Y
BIVEFT, S AiE RO 8, 7E A REPE IR B B 1
B R AT RE P ER TG & T RPN K, R 5%
B s AW BE e BRAE b o] AR 50 5 ST AR
24 BT 8D s FEMLBR DL T 2 — A 25, 56 FH i
AR E R (HFER R B RSN A AR & 4524
KSR W [, FE IS T BE 2 M IA
HIDIRE , D RewE LR UE ST LR 52 i S T Re R Ak
T, FE 500 AR A0 0 4% e SURRRE 1 5 T ST R e
AN PANSS 4355 58 H AR #9229 1936 97 i
i, —IUMH 8 R FEHL N &R R IE
156 PG5 8 %9 o] 7 R s ] B g8 A S W T, AR AR
LDL 7K A 5 AF- 2 fie e L B el R 1
AL R MR A 57, HIBH AR & o S dT A&
7T 547 R T P — s AR T Y e A RO R R
HORIBURS Bis 2540 5C B9 MS, 1] i 5% 25 7 =1 g 1k
R BTSN IR R 8 R FE i C- I b 8
TR, DT e 38 Fil 22 ZEHKHT Il SR 0 8 R I
JE I BEAR I 21 28 VA 5. RE AR G b 71 Bl AR IT
MS, FLTi 32 M 4, AN RN 5250, 5 HORS #1975 25
HEAERIA

3 INESRE

A 73 0T J8 8 A By S A i A XU ot 1
HATH 0 MS Aol =, IR #1125 7] 35 AR 5¢
DRSS o DRI BEE FH TS s 245 00 I oL T fige 45 b B G
i 245 B AT RS, o I DXL e oy 114 S 2
R UG N ORI 25, R B AR 1
OYBUE R o AEIRTT IV AR LN 2 Y ) 1 HE
(S 3 T A o A AR T e SR IR 2
Yty s, BARIE Sl RO R R A AR T
ABCBA & . = HUSUIE B TS 1 24 1Y i



T BEFBEF4R 2018 4E 6 H 25 41 #5553 #1  J Jining Med Univ, Jun 2018, Vol. 41,No. 3

<211 -

IS N ETE P A R R LD R BNy E ]
(R ER , #2303 TR] m] 2% JE ] — FOBUDCLA 22 fi MS
ARt — 2 INE o R AT 5 L T T PP A X A
AR B IR i, A R RIS 5 At
FE0R , HLTEIR YT TR s BT O ML 55 XU 15 11 PR R
AEFE AL B SC AR, i AT S iR T4 e, 205
HEBif MS,

SE K :
(1] Z48, % 2. AR E 3354 TN AR 45 A 42 K

K[ J]. 77 B4 4 4R ,2018 ,41(2) :82-86. DOIL:
10.3969 /j. issn. 1000-9760. 2018. 02. 002.

BUE K, E T, 5. 20052006 F T WK SR
FERRMESIEERRUAE[I]. FTEFRF
F&,2007,30(3) :227-228.

Mitchell AJ, Vancampfort D, Sweers K, et al. Prevalence
of metabolic syndrome and metabolic abnormalities in
schizophrenia and related disorders-a systematic review
and meta-analysis [ J ]. Schizophr Bull, 2013,39 (2) :
306-318. DOI:10. 1093/schbul/sbr148.

Reynolds GP,Kirk SL. Metabolic side effects of antipsy-
chotic drug treatment-pharmacological mechanisms.
[J]. Pharmacology & Therapeutics,2010,125(1) ;169-
179. DOI:0rg/10. 1016/j. pharmthera. 2009. 10. 010.
Zimbron J,Khandaker GM ,Toschi C,et al. A systematic
review and meta-analysis of randomised controlled trials
of treatments for clozapine-induced obesity and metabol-
ic syndrome [ J ]. European Neuropsychopharmacology,
2016,26 (9) : 1353. DOI: org/10. 1016/]. euroneuro.
2016.07.010.

Leucht S, Cipriani A, Spineli L, et al. Comparative effi-
cacy and tolerability of 15 antipsychotic drugs in schizo-
phrenia:a multiple-treatments meta-analysis. [ J]. Lan-
cet, 2013, 382 (9896 ) : 951-962. DOI: org/10. 1016/
S0140-6736(13)60733-3.

Hu Y, Young AJ,Ehli EA et al. Metformin and berber-
ine prevent olanzapine-induced weight gain in rats[J].
PLoS One,2014,9(3) :€93310. DOI; 10. 1371 / jour-
nal. pone. 0093310.

Lindenmayer JP, Czobor P, Volavka J,et al. Changes in
glucose and cholesterol levels in patients with schizo-
phrenia treated with typical or atypical antipsychotics
[J]. Am J Psychiatry,2003,160(2) :290-296. DOI ; 10.
1176/ appi. ajp. 160.2.290.

Scahill L, Jeon S, Boorin SJ, et al. Weight gain and meta-

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

bolic consequences of risperidone in young children with
Autism spectrum disorder[ J].J Am Acad Child Adolesc
Psychiatry, 2016, 55 (5) : 415423. DOI; 10. 1016/j.
jaac.2016.02.016.

Gonzalez-Blanco L, Greenhalgh AM, Garcia-Rizo C, et
al. Prolactin concentrations in antipsychotic-nave pa-
tients with schizophrenia and related disorders: A meta-
analysis[ J ]. Schizophr Res,2016,174(1-3) ;156-160.
DOI:10. 1016/]j. schres. 2016.03.018.

Rena G,Hardie DG, Pearson ER. The mechanisms of ac-
tion of metformin; [ J]. Diabetologia,2017,60(9) :1577-
1585. DOI;10. 1007/500125-017-4342-z.

Chen PY, Luml, Huang MC, et al. The Relationships of
obesity-related genetic variants with metabolic profiles
and response to metformin in clozapine-treated patients
with schizophrenia[ J]. J Clin Psychopharmacol 2015,
35 (5 ): 574-578. DOI. 10. 1097/]JCP.
0000000000000386.

Chiu CC, Luml, Huang MC, et al. Effects of low dose
metformin on metabolic traits in clozapine-treated schiz-
ophrenia patients: an exploratory twelve-week random-
ized , double-blind , placebo-controlled study [ J ]. PLoS
one,2016,11 (12) : e0168347. DOI . 10. 1371/ journal.
pone. 0168347.

Chen CH, Huang MC, Kao CF, et al. Effects of adjunc-
tive metformin on metabolic traits in nondiabetic clozap-
ine-treated patients with schizophrenia and the effect of
metformin discontinuation on body weight: a 24-week,
randomized , double-blind , placebo-controlled study[ J].
J Clin Psychiatry, 2013, 74 ; €424-30. DOI. 10. 4088/
JCP. 12m08186.

Chen CH, Chiu CC,Huang MC, et al. Metformin for met-
abolic dysregulation in schizophrenic patients treated
with olanzapine [ J]. Prog Neuropsychopharmacol Biol
Psychiatry, 2008, 32 (4 ) :925-931. DOI. 10. 1016/].
pnpbp. 2007. 11. 013.

Zheng W, Yang XH, Cai DB, et al. Adjunctive metformin
for antipsychotic-related hyperprolactinemia: A meta-a-
nalysis of randomized controlled trials[ J]. J Psychophar-
macol, 2017, 31 (5). 625-631. DOI. 10. 1177/
0269881117699630.

Krysiak R, Kowalcze K, Szkrobka W, et al. The effect of
metformin on prolactin levels in patients with drug-in-
duced hyperprolactinemia[ J]. Eur J Intern Med, 2016,
30:94-98. DOI;10. 1016/j. ejim. 2016.01. 015.

(Fi% 215 R)



T BEFBEF4R 2018 4E 6 H 25 41 #5553 #1  J Jining Med Univ, Jun 2018, Vol. 41,No. 3 « 215 -

5 A B B 2 A 118 D DR A UL PR R A LA
R DANEMAGENR ., PSS EE R RS
P e S &5 i DI, BESR 1 U B ok U 00 1 U
R B TS (R VB TR R IR R St
fili —HERS DIREABEHT 9> 1 9P A 22 R R
P 57 ARCR, 1 AP LRI (E], BOR AR RE B AR
TRE R AR LR 2R R Y A A

S B BE DR G N L SR T
LT T E R, fEA AT R R . 55
AP RETAR R T AE G P AR RO R
IR R B A TR B AR, SR TS B R GEAE
P 2B B 25 b AL, 47 BEAS B F0A5 ST &
A I R R AW AT A 1 R L, o LR
SE¥ , WP I R — 2P B SR 55

4 ERABIIFEERREERFERE

D) J BRI S 7 BT, Rk Ve Je ik 58
ARBL, RO EOR A B B (R BRR B L R
B 51 MR L M A 5 5 5 A A Ll Y 0 BT
SAREA , B4 MR B B A4 L Ml A A0 S I

2) fERRHUE B Pk = X B e S A O
(T 1% R R BE T 5 B I SEIE Bl o el AE B )
IS BB 22 1 T, B N BE 5 D g, s
WL E HIIA T o

3) A S EEN B R WA B A R G AT
FErP AL S —E A Ia], P, &35 B R e fil
P A i 3 ) AR S i A A, 1 A LN B A
FHI R A AE A TR A, RE 344 O 7 B AR e/
PN EFSER M iV A RS O POR EF S
GEEAT SR, T A B LB R

SE

[1] #& BASFREELERAR[I]. PEFEE
#2,2010(5) : 11-14. DOI: 10. 3969/j. issn. 1672-1756.
2010.05.003

(2] REE.BIPELIAAKAZEHNGT EE5464(T].
F2 F3R,2011 (3):3941. DOI; 10. 3969/j. issn.
1008-9969.2011.03.013

[3] MER,ZE#% BAPEALEERSE LG ZA
[J]. & fei4ein 55 3 K ,2017(35) :145-146.

[4] BB, Ty, BiER, T RFAH YL EH
Seeg kit A m R [J]. 4722 5 & 54,2013 (5) . 481-
483. DOI:10.3969/j. issn. 1671-9875.2013. 05. 036

[5] Joint Commission Resourles. Joint Commission Interna-
tional Acceditation Standards for hospital[ M ]. Edition.
Department of Publication of Joint Commission Re-
sourcesIL. USA ,2008 ;1.

[6] MZEM, Tmx, BEM ATHPEELTREGELR
RREIF ARG FEAERA[]]. FPAPELE,
2014,49(9) :1075-1079.

(7] ERE, T E,RAN. FREEZBRE SN AL LH
e R T]. 5 H,2011(8) :666-668.
DOI:10. 3969/j. issn. 1671-9875.2011. 08. 006.

(8] BAF. PERLZAABALEESEEZTHEA
[J]. f#7% £ & 2 % %,2011 (4):75-77. DOIL: 10.
3969/j. issn. 2095-140X. 2011. 04. 035

[9] St x4k, KW #, 5 BHPERELERZALR
ARG E 2 RRFORREIN[]]. BAEHFF
#%,2017,33(4) :382-383.

[10] F4, Z4, 20%E, 5. PEAHHPRE L Z%H
FEGAEL]]. TR EE R, 2012,12(12) :69-
72.

(KFREH 2018-0415)
( A SCHREE 4RI )

(E#EF 211 )

[18] Zheng W,Xiang YT, Yang XH,et al. Clozapine augmen-
tation with antiepileptic drugs for treatment-resistant
schizophrenia: a meta-analysis of randomized controlled
trials[ J]. J Clin Psychiatry,2017,78 (5) : e498-e505.
DOI:10.4088/JCP. 16r10782.

[19] Yasuda CL, Centeno M, Vollmar C, et al. The effect of
topiramate on cognitive fMRI[ J]. Epilepsy Res, 2013,
105(1-2) :250-255. DOI: 10. 1016/]j. eplepsyres. 2012.
12.007.

[20] Fan X,Borba CP,Copeland P, et al. Metabolic effects of
adjunctive aripiprazole in clozapine-treated patients with
schizophrenia[ J |. Acta Psychiatr Scand,2013,127(3) :
217-226. DOI;10. 1111/acps. 12009.

[21] E . s AT R AT BAAT A T T S 4G 49 % 25 B
BRMEAIEGHra[ ], b ear A 2 & ,2017,50
(4).:295-301. DOI; 10. 3760/ cma. j. issn. 1006-7884.
2017.04.012.

(W5 HER 2017-12-06)
(EXHE: ARRE)



