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IR 52 I AR R B A A E R
718 AL
WM, Fa iR R FE RER
FE B8R0 B R R A5 38 i 5 e [ 0 AR s DU I B i (BD) BRAE R AR IR FIEIR . ik« F
FHA% BT B 22 (YMRS) 174 42 4] BD SR EVRYTHT A MR RAEIR , IR AESREREA R UL 41 DNA, 4
PCRY % SCPEAYEEF KL S , F1FH 16S tDNA =538 £ /7 Fl Uparse #{4 R 2015 385 OTUs; F H QIIME
B B TE R a2 AEPE U FE ST (Chaol #6541 . Observed species $5%% . Shannon 3551 Simpson $5%0) ; {li i
#:TF OTUs Y Bray-Curtis BEE 1T PCoA 20T, 17 18 B RE B2 A s A LEfSe 24 1 FHER ML 31 4347
J715 (LDA) #4722 5 Ak ; ELISA 4 U BD S8 5A Y7 HT i I3 IL-1pF1 TNF-a 5 . £55R :¥AY7HI BD
2l 1Y Chaol #5 % . Observed species 45 %X . Shannon 45 £ il Simpson 5 Uik F HC 41 (P<0.05) ,i¥7 /5 BD 41
[ Chaol 5 %1UFI Observed species 38 5% TG 7 I (P<<0.05) ; 167 R BD 21 (15 BETE ] X HF AR 49 A%
W H R E KA TR R AR R IR AT R S T HC 4, MAYT 5 BD 2H YR RER | ] M T i
PRRR R BRI 1 A9 B i TAITRT BD 41(P<<0.05) 5 3477 11 BD 41 (9 B IR B RHEXT L T HC
FRYT G BDAL(P<0.05) , 17397 J5 BD A BIR A BHEXTF B 5 HC 2 R R 1T E L (P>0.05); 4
T8 B IR RAE R R4 905 YMRS 45 IL-1 A1 TNF-o 5 & 2 A E (P<<0.05) . &5 - D IFa e 57 il 18
TN A TE B AFEEGE: BD SR IREAR
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Effect of Mood Stabilizers on Gut Microbiota in Patients with Bipolar Disorder SHANG Ling, LI
Qi, YANG Dong, LIU Xue-jun, ZHANG Xue-hua. Department of Psychiatry, The Hunan Brain Hospital,
Changsha, 410007, China

Abstract Objective: To study whether mood stabilizers improve symptoms in bipolar disorder (BD) patients
by affecting gut microbiota. Methods: The Young Manic Rating Scale (YMRS) was used to evaluate the
clinical symptoms of 42 patients with BD before and after treatment, and patients’ stool samples were collected
for DNA extraction. After PCR amplification, library construction, and quality control, OTUs were obtained by
16S rDNA high-throughput sequencing and Uparse software clustering screening. QIIME software was used to
calculate the index of a diversity, including the Chaol index, observed species index, Shannon index, and
Simpson index. PCoA analysis using Bray-Curtis distances based on OTUs was performed to calculate f
diversity. LEfSe software was used to screen for different species by linear discriminant analysis (LDA). Serum
IL-1B and TNF-o levels were detected by ELISA before and after treatment in BD patients. Results: The
indexes of Chaol, observed species, Shannon and Simpson in the BD group were lower than those in the
healthy control (HC) group (P<0.05). The indexes of Chaol and observed species in the BD group were higher
after treatment than before (P<0.05). The abundance of Firmicutes and their subordinate Clostridiales,
Clostridia, Ruminococcaceae, and Veillonellaceae, Proteobacteria, and Actinobacteria in the BD group before
treatment was higher than that in the HC group, while the abundance of Firmicutes and its subordinate
Lachnospiraceae, Acetobacteraceae, and Bacteroidales in the BD group was higher after treatment than before
(P<0.05). The relative abundance of Lachnospiraceae in the BD group before treatment was lower than that of
the HC group and the BD group after treatment (P<0.05), but there was no significant difference in the relative
abundance of Lachnospiraceae between the BD group after treatment and the HC group (P>0.05). The relative
abundance of Lachnospiraceae was negatively correlated with YMRS score and with levels of IL-1p and TNF-a
(P<0.05). Conclusion: Mood stabilizers can relieve symptoms of bipolar disorder by way of gut microbiota
changes.
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fEt BD i & A & R, A BD B9 X —fa 6 R, -
J1% - T % (brain-gut-microbiota axis, BGMA)Z: 5 BD
KRS, WF5E R BD A 0 B A R R AR AR,
NI E 18 9 0E , 18 38 325 43 =, DT in = BD A&
TR WFFE RSO B AR A RE W Sk 2% % BD f8
e AR R (SR O3 R 1) A2 705 380 o A 5 - it
AEE BD B RERIE AN IERE | I LA 5% BE 45 42 1)
BD AR & AR R OB L 16SrDNA 1= il
¥4 0715, 43 B BD BRAE R A A O AR e RNVAR YT
J& W iB BB 2R AR AL RSO B AR e A B 1
HEZFEPERSENR , RO B 1R YT BD 4 ik iz AL
FEALH B BRI AR

1 #ER5HE
1.1 —f&FH

2020 4F 11 H 7Ei 44 IRHEE BE iR 7 1% BD (8 42
B BD 41, #1295 44 8l EATBEIBHEA T2 , A LA
54 1CD-10 WA TS B AL Wiks o, ABERi 3 A &
MR FHAS A 259 s BD BRAE A AR s 3 3 A i 2 bt E &R
<3 d; CRFR I 250 2 B N R AT & Ak e ih
I7 s AT 1R A R A 2ok R 7% 46 25 A6 IR s BT A A
FR BRI AG R o HEBRbRUE A7 HA R A3
95 Bt A B 5 DTG PR AY U R 3, AR AR5 BT 1
5K RS RS , A HE DSM-IV 2 Wi G 1t MK B hg , 78
i1 53 H A B AR AT EoRS i ek . 3 ah
N [) 0 it 5 5 JEE 2 42 48] A {2 %) B (health control,
HO)4 ., ZiXEWEITAE R E A A58 R
4 IR BEAS TR S 51 23
12 7%
12.1 RITHE  BD A5 R5 8 ) R Bk R 40 28 1
(T AR 25 e A PR A 7], TS200101) , 26
1 K55~ 250 mg/d, H 5 7E 10 d P55 3 3 2 600 ~
1 000 mg/d(H:m1 600 mg/d & 181,900 mg/d # 24 ) ;
K& ST A (0 T BT A /], 1011060) 4t
K HIRIAYT , 85 1 K50k 100 mg/d, HS 78 10 d N5
I 2 200 ~ 600 mg/d (H:H1200 mg/d # 8 4,400 mg/d
# 261,600 mg/d & 8 ) . FEIRITH IAYTIE 2 A #E
T VAl FEACRAE
122 wRIPE  BDEE WG AAER th 4 IR R
Ui {1 4% QB AF & & (young manic rating scale,
YMRS) A7l . YMRS HeAu 45085 m ik 106 3h-46
B MR BERR | Fp e OB - SR B -
B BN BER-MeE AT AR A
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TP 113, L0~ 8 9k 0 ~ 4 HAEATIV 4y o I7 Ak HE U=
(I6J7 Bl YMRS #¥-7r — 3697 J7 YMRS 73 ) /A6 7 Ja
YMRS #¥-73x100% , 7 2046 B> 50% 49 A%, 7 AL 5L
25% ~ 50% AR I RAE R <25% N TCRL . EARL
i W AR 2K

123 FEEFEACRAE L 2] DNA 4 2 44 4%
2R TC R AR IR BRI 3 e S (A
ARZ510 g T 40 mL JCRRRAE G A, HLUE BT —80 Tk
FEORAE o 28R | FNRH & (JE et R SR
AR FD BB E DA SIS RE DI 2 DNA. DNA
FET—20 CokFaT b9 S SRR, LABT R AR o

1.2.4  PCR“HIY 14 Jealifl ¥+ 16S rRNA H[A
V3 ~ VA XIS4T PCRY 4, 54}y 341F 5’ -barcode-
CCTACGGGNGGCWGCAG-3’ #11785R 5’ -GACTACH
VGGGTATCTAATCC-3’ . PCR{AZ J72.5 uL DNA
M 12.5 uL Mix,0.25 pL I Fii#5 1490 #H.O 225 pL.
#% QIAquick Gel Extraction Kit #/E i HE1T PCR 1%
e Eif  HE PCR Y14 74

125 SCEEREE s T S AEE BaE i SO
4y 4t 2 8 TruSeq® DNA PCR-Free Sample Preparation
Kit ARSI T SCZEBTAG: : A il DNA BT ik i <
53 AT FIEE R U S, BESR DNA Ji i e K F 1.0 ng/uL,
6 B0 BB R TS AR R Bl . S
JE K Ak I, i A %)) HiSeq2500 PE250 1l JF- 5 (1
T35 [ Nlumina 24 &) ) SF 47 i 8 8 5, R4S 45 FF 0
reads. H4JE barcode F1 PCR ¥ 34 5| ¥ /5 31 , PR 45 ¢
i reads , 2835 A% o 8 AL BE AR A Clean Tags %4 . H
PR U8 55 51 W7 51 B 5 barcode PERL ; reads AS 721
AETERSIAE 5 88 X U O AN ) 54, HLARTIC
FARHIT 0.05; A fUFE barcode #1514 551 , reads 1 Ji
7 100 ~ 550 bp., F| I Uparse %k 14 % 25 (http://drives.
com/uparse/) , LA 97% Y —Z K 7 51 RS R #RAE 4
Z& H1.JC (operational taxonomic units, OTUs) , fifi 1 451 5%
P ANE RARR T I, IR SR AT Pl R . (8
QIIME %4 (http://qiime.org/ ) 1 18 HEE a2 FEVERY
FEHL, 335 Chaol #5844 . Observed species 5 %% . Shannon
F8 £ 0 Simpson $5 %% . {#i F & T OTUs A9 Bray-Curtis
FE B E 1T PCoA 43 #T , iH B B W B2 AL . fli
LEfSe 14 (http://huttenhower.sph.harvard.edu/galaxy/)
GBI = B 25 S A ge it SO AT

1.2.6  WIEHEHRRI  HC 4 AATTHT . J5 1Y BD 47E
FAEAEARAE TE S , 30 min PNAHECZS B k0L 3 mL,
2 000 rpm #5.0> 10 min J5 435 117 , B T — 80 CLRAF -
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K FH it 366 G 8 W B (ELISA) 32510 72 TL-1BF1 TNF-a i
i, R e A RS R AE YA TR A
1.3 %itsam

K H1 SPSS19.0 B A4 o0 B B a1 & B (3
BEPREZE ) Fom , R 00 5 THECROR AR IR | 0 K
2L 1] 22 S5 ) Ao R = 88 B 12 38 5 LEfSe #1041 FH £k 1
FI 531 53 M7 J7 7% (linear discriminant analysis, LDA ) ; 4
KM MR H Pearson #4341 P<<0.05 W 22 R 458

PR

2 H#HR
2.1 2 —fR T

IBITHI BD L9 A 42 il B 3 JAYT AT BD 4 5
HC A AEHE ] RIS 2 80H 4F IR BMILL IR & 254 K HE
il 2P 5% R A FLIR I S R AR R0 A T T 2
SITHGEE L (P>0.05), W& 1.
2.2 BD 277 23 M

BD 4, WAL 13 61(31.0%) , A5 25 41(59.5%) ,
TCRE 401 (9.5%) , AR 3814](90.5%) . JRIT I, BD
ZH ) YMRS S 43h (31.82+7.34) 4% , VA YT J5 BD 41 (1)
YMRS 543K (18.95+6.23) 73 MK TIRITET, 2 HH 5
T L (=8.663,P<0.05) .
2.3 M R A Ao S R A

5 HC 4t , ¥6 ¥7 B BD 4 i Chaol 8 %X .
Observed species 7541 . Shannon 5 Uil Simpson #8505
%, Z 56 G245 L (4.043 .6.850.,3.706 ,4.887,
¥ P<0.05) , BEHHIAI T T BD 2H 738 R A Fh 2 R
K. SIRYTRIAH L 1697 /5 BD 4011 Chaol 8 £l
Observed species 15 £ T 1w , 22 57 A Go it 22 2 L (=
2.781.4.216, P<<0.05) , Shannon $§ £ 1 Simpson $5§ %X
5RIT AT 2 R LG 1% B X (:22.054,2.424, P>
0.05) , WA VAYTY I BD 20 i i B b 2 R v TR T R
BD 4. [AIAHIAYY G BD 415 HC ZHAH Lt , Chaol 84K
Observed species 7541 . Shannon & 5 Fl Simpson $5 51 2%
SHTG 2 FE X (=1.263.2.633 .1.652.2.463, 3 P>
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0.05), WLIE 1,
2.4 B HBMARR S AR LA

S5 HCHM L, IGITHT 5 BD 415 78 AR A
AT X I, 22 A Gt L (3 P<0.05) , 1T H.
IGYT T BD 4109 738 R R A B 431, HC 2 i i 1A TR
TEREAR A, $27 BD 2 3 B R AH X HC LA U
AR, UL 2,
2.5 EITRT G ME AL Z A 6 £ A

HC 2 Hp 5 A 34 3 22 18 TR 4OUFF B T S
T EPFFRRAN GUFF R E ARRER ], 5 HC AL,
IGYTHT BD HJERER ] S N AN MR EH R
R TR ER AR ] G T F R 22
PIFFET T BT B A9 BB H 0 =F BRI, 22
S G (3570, P<0.05) . 697 )5 BDZHHY
JEREGE ] M BIR AR B RR AR B KB
R THCY, Z 5 A 5T E L (=3.314, P<0.05);
1RYT 5 BD LAY ERETR ] S N BIR AR ISR R
PR TR & TIRITRTBD A, 2 A G #E X
(t=3.142,P<0.05), WL& 3,
2.6 &IFET G it £ E AR F &

5 HC A A, 3397 i BD 2H 6 W2 1 BH A X 5
%, ZSA G X (=3.957, P<0.05) , 347 )i BD
HERFEFHEX F R TSI %8 L (=0.622, P>
0.05) ; HiA¥7 J5 BD 41/ BIR R £ & TiR97
A, 225 A g0 X (3.334, P<0.05), LK 4.,
2.7 i LB A AR F E LS YMRS & 548 % 54T

XF 1 1B EBR AR B 5 YMRS S5 AH G E 53
Mrm , 18 BIR AR £ 5 YMRS 8.0 5 A
X (r=—0.322,P=0.038), VLK 5.
2.8 Wi 2B A A4 F AL IL-18. TNF-a8Z 48 %
PESHT

[y 18 B IR AT R TL-1 By i St B 3 A oG
(r=—0.495,P=0.001) , 5 TNF-o & -2 fiAE (=—0.309,
P=0.046) , WL 6.,
2.9 &4 EJE IL-1B. TNF-04 & rbix

R 2 RBORHEL

. e mEEER My oy TP BRI e ko
AL bR (Foaks)  (Faks)  (kgmiixds) (B T 2R ()
’ ’ ’ o e
HCZH 42 23/19 28.75+£2.31 12.13+£3.12 21.23+2.1 21/21 24 21/21 20/22 29/13
BD4H 42 20/22  29.534+3.02 12.79+4.22 22.344+1.29 20/22 22 23/19 23/19 30/12
)f/tfﬁ 0.429 0.013 1.202 0.137 0.048 0.192 0.191 0.429 0.057
P{H 0.513 0.834 0.125 0.742 0.827 0.661 0.662 0.513 0.811

1 BMIUAAR TR B0 (body mass index) ; TR E 254 : 22 RN A LU (T8 R ) =50%, ZFR 22 LUl (I R ) <50%
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Acetobacteraceae
Ruminococcus
Bacteroidales

LDA SCORE (log 10)

T AEAE 22 51953 25890, LDA SCORE>4, P<0.05
3 JGI7HT 5 il RS A 0 22 5 LU

1RY TR BD 4114 IL-1pFI TNF-o 5 & & T HC 41, %
AL L (=17.680,10.144, P<0.05) . 697 )5
BD M IL-1p & E THC A, 2R A G E L (=
9.040, P<<0.05) , I G J7 J& BD 2 i) TNF-a & i 5 HC
H 227G 7E L (=1.907, P>0.05) . JAJ7 )5 BD
ZH IL-1BFI TNF-o % 5 5 THRITHT, ZR A G E L
(t=11.678.4.583,P<0.05), L% 2,
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El6 il B ERAXT R S5 IL-1B(A) . TNF-a(B)
T AT
252 BYFHT U5 BDAAMYIL-1B  TNF-a & & 148 (ng/mL, ats )
26 5 1%
HC#H 42
BD4 42
IRITHT 0.54+0.08" 0.18+0.04"
wITE 0.37+0.05%2  0.14+0.03%
5 HC YL L, VP<0.05; 5IRY7 A HLER , © P<0.05

IL-1B
0.25+0.07

TNF-a
0.11+0.02

3 Wit

BD )& TR BEfS 0—Fp 2 A, Horb BD B R AE
BITMERE K, BB &, W kA T ILE S & /DA R,
TRYT T 6 X 25 IR TT NN 52 R S 5 S ) A
UL BN A NI ik A EEWE . AT
¥ R W58 7 5 BD % UIHH G, BD J3 19 i B i
TEFPRELE R 3N RENE b5 (B KT AR Ak 451
", Bvans SE" A T {d G R ZH A BD £ 5 7 1E T
TFJ5 2 30 BD 4L 2841 1 i F BB AIC, L5 BD JR A iR
FRFEIE BRI C , T EAT B B A DL AR AFAE , 7RI A 18 4%
hiE kL H AR U5, Painold Z519%} 32 44 BD H 3% il
10 {9 fi B 5 i 2 A RE AR AT 16S TDNA JE KT, 4%
RFU BD B W R BT ) SR A B R 2 3 v e B
& L1 BD fEE I ZE A 1R B A TR TRl i 2 8
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BD & 195 FE 15} 18] 5 Observed species 5 5 i AH 56 ,
X UL BD f8 R RN ] B, J T8 AR A0 2 T e
A . AR SE & B BD 41 1Y Chaol 8 %X | Observed
species 752X . Shannon 5 Fll Simpson #8 £ Ik T HC 41
(P<0.05) , % W] BD &4 14 i 18 W i 2 FE PR T HC
4 ,iX 5 Painold FF 5T 45 KL, Hu S AL T HC
ZH IR FH W B~ 9697 10 5 BD FR A BY B A TR A 2 A
RIN, IRFHERRE- VAT 1 BD BB rh A Ar 2 5 o s 2
TEAFRT ] S s TR IR R AT o ASWF9E R IR
7 J5 BD 41 Y Chaol #5241 Observed species 5 % = T
BD 20 (P<<0.05) , 3 W] 0o B A 751 BE 5% 1) i 1 741 )
2=

i G | et A R 2 iz 1 TR RN BD & s 1Y) S e 7
FEU A B TR R B 81297, s Wik T i K
i o L PCoA 43 M it 8 i 1 TR R P FEME D 245 SR 3k
B, 5 HC A EL IR YTTT . J5 BD 41978 R R AE A ]
X 53T LEfSe # A 73 Hr & BLIG YT il BD 20 )5 BE TR
IR AR A AR H R B EKE R B AR R AR
TR TR T TR T HC 41, iX 5 Painold 451
SR P AR RE RS SRARY) & o VR YT T BD 4 Y R RE
W BIRDERL EER r AT 3 E 8y 3= EE AR
TIRYT 5 BD A, [FIFHEYT HT BD 20 82 R 425
T HC 4LAR YT 5 BD 41 (P<0.05) , TMiAY7 7 BD 241
B AA X EE S HCH 2R LG i %2 L (P>
0.05) . Cussotto %57 2 I [A] A (1.0 BE A 7
By e R R RE 0% T2 B 4 T B R R A AR R
i . Flowers " ZENF 5T A1 ML HTRS #1955 259 (atypical
antipsychotics, AAPs) 5 BD &% 738 (4= 91 2 8]
HAEF & B, i AAPs 1) BD 835 118 Hh B IR R
FAREDO = B I 3 v TR IR AAPs (% BD f8 4, HE0 7
1B B MR R AT =2 AT BESZ MM BD A% o Pearson
AHIC A BT R W i 8 B SRR A X 35 B 5 BD Un R
JEE I (P<0.05), [AIIfL5 IL- 18  TNF-a % & 1 4H
K(P<0.05). BIRFEFA] " ERIHENE IR (short-chain
fatty acids, SCFA) , fi] SCFA & 4EH: 718 Iz Lh Ko 845
HaIZE ZR G0 M AE BN ) EE ) o, RS I 1 S0 , 42
s b FRREDIRE Y, ARWFIE K BAYT IR BD 4 1L-1
BN TNF-o % it /5 TYRYTHT, X BRI IS BD 4R 4
SEA FrGE . BRI, 3697 5 BD 41 i B IR R X
FEEEHE I, D AT GBS E o 77 A SCFA, FEAR AR PEA -+
By TR0 BD BT R AR HR 3 0 o

g5 LT ARG e 9 B AR ) AT 5 e
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