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(FEE] BW RTAFAEE 706 77 WAk gk KRG T aeAE A AL, ik 24 RSD XK R MLy AT @,
MAEBATARME TR, B TH, U672, REGMI, EAEUEHKARMER TR R Ao BIK T %
(CUMS) FF21 R M EIpAREEA! | FiE4-A-DL- A AR B (PCPA) 3 R M@ AR K IR K AR, #8E
FFARBE & Fr Ak . 2 7 B4 3] T ARFARIE 5 8. 32 g/(kg-d) # B, = EGMAAER LA KIMEK 20 ml/(kg-d)
HEH, EEFI4R, RATHELZZPCREM K AL HULE y-A A TR AR S/ (GABAA), y-AAETE#
B %4k (GABAB). v-RATE#iE2% G (GAT)., 5RBMBLEH (GAD) mRNA &k ik, Western blot %4
KAWL LR T GABAA. GABAB, GAT., GAD % & & ik, i@id 16SRNA KL B 0 53 K54 K A iE A &
Fr SR DAL, . Pearson XM yv-RBIETE (GABA) iz F AL 5 A FHNMXE, R 5
Tamki, BEAAK R LML GABAA, GABAB& & & mRNA & i B4k, GAD & @ & mRNA., GAT% 9
ik E (P<0.05), HAEAME, FARMES & . 1&5 22 GABAA % & Z mRNA £k 7%, GABAB
mRNA £k 7% & @ &k T, GAD mRNA £k Bi&, GAT &G &% T (P<0.05). 5 AR & 7 1%
M LA, AFARMEE 7 & 7 240 GABAA . GAD mRNA & ik F+ 3, GABAB®E & kA B4k (P<<0.05), &4
¥ A m 2] GAT mRNA &3k, Alpha AR 4R 25, SAR M LE, A E 7%, &%) Z 4 Shannoneve 15
#9t%, Simpson 4§ #EAK (P<0.05). Beta $ HHZR R 7, HAMEZ KA SHUABLEMNE BT T G4,
AP AR ERE T, ZREYHFEGEARBINABRERIT. WAHE . PearsonBESM B =, BEFHITEE
5 GAD mRNA &% 2 fi48% (r=-0.65, P=0.02), 5 GABAA® & &AL ZRiA% (r=-0.80, P=0.02), #A4F
B I11¥ %5 GAD mRNA (r=0.79, P=0.02). GABAB mRNA £ E48% (r=0.69, P=0.01), 5 GABAA&Z & k&
ik ZEAX (r=0.63, P=0.02). Z5i& ARG E 7 6 97 i AR 2 gm K AR VT Ak A i@ i f W i A oA, R
B L GABAA & &, TiAGABAB. GATE G £IL4y, HAKF TR HAFH1E,

[K4BIA ] dpAfsz; RAk; AFARIRIE 77 v-RATERAEGE T A%; MiE AR
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MEES AR AR AR A o SR HIRTR A HARAE A A (Y
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BHERNRZ —, PIFE AR 2 AR
JeHR (depression-comorbid insomnia, DCI) &L
il x4, HETEZI S 52 N WD REZR

BEETE : [H5K ARBFH 4 (81774285) ; [ F P EE 255 H sy 4[]
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[2021]4%5) ; VLFEA R 258 R BHE T (20212013)
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(y-aminobutyric acid, GABA) fEB&E ML IC, it
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WD AEREAR , H A B AL ARG s AR AL
D7 AR AR P 2GR B R AR A 7% Hh IR YT KN
HRIEERIRZ I, 2 Mg £, s
BT, 697 JCHR R 2y Ryl o, BEAERRSE
KB, ARG R 5 68 3G I Bk K BRH 2 1 45 % 8
(CCK8) s "o Sy A WFoE KB, i v A vl A2
PECCKS iy 40 ', 1 CCKS8 7] ik — A it fff GABA
IRERC ™. B, ASCERHE— 20 N GABA RBf5 5
F G0 K 8 VAR BT AR B D a7 AR e
JHRBTETERLA , s R FH B R s . %
S 6 3 2k VPG o R 2 KA AR B Aol (R AL g
. JZLLSC20220796)
1 M
1.1 %4

SPF 2 I SD Kl 24 H, 6~ 8 iy, 1A
200 ~220 ¢, HyDlfR (dba0) AEVHEARARA A
B, SIS 4 AT IE S SCXK (5%)2019-0010,
W o5 2k &SR (22+2)°C, MX R E A 60% ~
70%, WEE<60430l, JERE 12 h B AEH -
1.2 Y BAXA

JEAB G e I 2 . B (dit5 . A2079453)
30 g, ARG (Hit%5: A301A813) 15g, HW (5.
A1080203) 10 g, A (dit'5: A3011143) 10 g,
BRI EAAR (5. A2071883) 15 g, W ASHE (3t
5:A210C013) 15, BERBEES:A2112323) 30¢,
S (S . A212A473) 15 ¢, HEM (45
A2091193) 15¢, HH (Ht%: A301L113) 6g. ML
JrBURLER T 2R — il 25 A BRA R AR

v-2 TR A B Z PR (GABAA, 185
AF0760) . v-Z 5 TR BRI Z AR (GABAB, %2
5 AF0162) , 3£ [ Affinity 28 7 5 A 2 1R Wi 22 il
(GAD) #Hifk (575 10408-1-AP) . y-Z KT MRz
1 (GAT) Pifk (1% 28488-1-AP), 3% [H Pro-
teintech 23 7] ; 4-Z-DL-ZK AN A2 (PCPA, 8%
C6506-5G) . L2444 (45 0123A001), [
Sigma /A A 5 TRIzon 3 7 ( & RNA # 1, 1%
CW0580S) . i 4l RNA 2 Bk 7 & (1%
CWO0581M) , bt Mt 22 A= W B A IR A Al 5
RNA ¥ 7% 553800 & (5845 R223-01), 1 o s MfE B
AR AR A R A7 s RIPA B (175
C1053), Jbnt FISEILHFARAGBRA A s —Huil
F Pt Bl IgG (H+L) HRP {H B T ik (7 5 .
GB23301), —HillF$ifIgG (H+L) HRP{HEXHL

& (485 : GB23303), ®INFE4E/RAEYRHEATIR
vl BCAHEHE RN & (575 E-BC-K318-M),
B Se s R AE MR B A BR A H s E.Z N A™
Mag-Bind Soil DNA #& B i 7] & (52 %5 M5635-02) ,
R E YRR R A,
1.3 EZ&MNE

2 [ AR A PR A A (Tiss-127), i
15 ek KA PR | 5 2R A 436G BE AL (NP8O
), fEEPEEEAF; Bk (DYY-8CH!) . &
KA (DYY-6CHY), dbgix— Bk
FHIRAF; i PCRY L (TC-EARY), Huil
HEMEABR AR SERT2EE PCRAY (CFX Connect™
) O R AR 2 RO R RS (Chemi
DocTM XRS+AL), fRiRAEmmES 7 (L) AR
ANE] 4 H R (SuPerMax 3100 8Y) , VR[N
W AY R A R AT AR & B O (5424R
A1), Eppendorf (W [E) FRAR; WFFE&
(Miseq PE300 A1), 3& [H Tllumina 23 7] 5 2¢ 6 it
(Qubit 4 %), FEBCHI/RBHE (hE) ARRAH],
2 HiE
2.1 SRR

24 ASD KEsr4%8, HE6 K, N PEmsE2
K, {HF SPSS 25. 0 A AE S BEMLEC Y, # 24 H
SR> A2 AL, B2 AR ISR 5 K . =3l
B, Bdle H, BRasagish, HAKAHY RS
AN TN R RN R 7 (CUMS) il 3 41 AR A%
R gk A PCPA R I A S ] 3 00 AR A B AR
RS CUMS Y : Sl st AN ) 0 B S0, A dd vkok
iUk (4°C, 5min) . BV (45°C, 5Smin)., 7K
PP (30 min) . B (1 min) . 257K (24 h) |
A8E (24 h) FUEACHIE) SR, B KA AR R 1
Pk, FIARIBORREES AL, 21K, @
ST SCE Y PR S IR, DIR A
FAT RIS, XFAMRIRR R K248, 104271 30ER H)
SE ISR B2 ) B Ty s B A A 2 K IS G
i, BT L 50 mg/ml A% PCPA (400 mg/kg)
JE SRS, BR9: 00 TFUATEST 1k, #ELE I3
K, 2 HAEFABEEKS mlkg. 54554 2
K, MEEAS K B — el B0 S i 5-%2 ke (5-HT)
Ko AREFIRIGSNIE I, REARAS >, B
T EETE O ML 5-HT /K - R 21 4 25 (4L,
ZE 5 Gei e E R SCH e MR AT i oy T 2
IR, BT 5-HT (95.26+8. 23)ng/ml, #
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24 (133.60+7. 53)ng/ml L E AL (P<<0.05),
HRBHIOAFAT R RE, ARG, %k
PR, BEARE R, BRIOOGEE, REIIARK
MRS A 15 A5 i ) o
2.2 %%k

R (22 k) MO R RR 5 A
B 255 50 B 16 of (kged), TR MK 5 1K 5] &
20, R A 24 ) e ECAE RO Y 172 R0 248
3R 8. 32 ¢f(kg-d), 25V EE S 0. 8 g/ml.
3.2 g/ml, BERUBGUERTI Y RIFMR4G2h, 25 A K
B2 DA ZEIE K 20 ml/ (kg ) TEE . &4 H 2
W, THi14X,
2.3 MERIRARE T ik

KRG G, TARREEEAREEK 240, RH
1. 5% I3 B U280 150 mg/kg I8 6 VE B WEAT 2 SR AE
R BENLEC T FRIE I3 HR AR AR IR . 7E
B Mg 2 cm A BT HEE L6 em, & TR
WICE T80 CIKAEVRAF, T IR 22 SEm 96 E i
SIS RN AR 1 e gs BN S o [m]E E A i N A Ak
PR A5 I i S R
2.3.1 SEBFREE F % (g-PCR) &M K R 45 1 20
2. GABAA. GABAB. GAT. GAD mRNA ki %%
2 ORS00 RS BRI 56 465 1 4 2024 100 mg,  Trizol 3442
B RNA L R RNA B 4 U] & #E B mRNA
i 2 58 A AT UL 23 S BE T I mRNA [ & 5 Fn 4l
B, Bht g A B R FE UK R T RNA 9 58 2% 5 i 2
RNA 3515 543807 2 4 0 cDNA, i) 45 48 ¢ DNA

HATPCRY . NAPRUTT . #0284 95°C, 10 min;
ARPE95 °C, 10s; Bk S8°C, 30s; FEMfIT72°C, 30s;
PEIR 40K . LA GAPDH N INZ, mRNA IYAIXS ik
AR 2RI AL ALY REHAEY RS
(B ARAEIER, 51«1,

2.3.2 &G £IEPITE (Western blot) A&l X &
LR GABAA, GABAB. GAT. GAD% & &
B R UK RS 414150 mg, il A RIPA %
fif . B /N ER , AL RIS 7 . 7
12 000 r/min. 4 CE&MH4 T B0 10 min (B D 2FER
6.26 cm), B EIHW, BCAEE BIRH &0 &
HF T . MEARESIE TS, ##7+2h
FERREFRANEEIR (SDS-PAGE) Hik, 60 V H EH
¥ 0.5h, 80 ViHEH K 1 h, HH 1 GABAB 80 Vi
JEHLTK 1.5 he J5 300 mAfH AR 1.5 h, PVDF
J5 FH B8 B Wi 4 B P 5, —H0 (GABAA 1 : 1000;
GABAB 1: 1000; GAD 1: 500; GAT 1: 500;
GADPH 1: 2000) 4 CHW¢ & it 7%, TBST ¥E¥%k,
PVDF R E —dt [ILFEPiR 1gC (H+L) HRP
HERBTIA L = 20005 LFEHT% [gG(H+L) HRPHEK
Bif&1 : 2000] 120 min, TBSTYEA 3K, HHK 15 min,
BT REUEA S KRG RS (Chemi DocTM
XRS+) B, T Image J 1. 8. 0 #4545 4%
T IKE A, 52 GAPDH B HU(E M B HAH
X FRik

2.3.3 i A ER B AR R ZE I N R
M EE AN A B mY, Ll (U

®1 KEZHALGABAA. GABAB, GAT, GAD3I¥If5E
Table I Primer sequences for GABAA, GABAB, GAT and GAD in rats colon tissue

GIL7E2 S 19T (5'-3") P bp BRI C

GAPDH i GACAACTTTGGCATCGTGGA 133 58.2
i ATGCAGGGATGATGTTCTGG

GABAA stiis GAGCAGACGGATGGGCTATT 133 59.73
i AACCGTAGTGATACCCAGGGA

GABAB i=is AAAACGGACAAGTGGATTGGAGG 303 60. 24
T CTGGCAGACAAACGGGAAC

GAD atiis AGAAAAACTACACAGGGTGGCTC 230 60. 23
TF TATGGCCGGTGATTACGGTT

GAT (1) 1 GGGCATTGACAGCCAGTTCTGTA 223 62.13
T AGACACACTCAAAGAAAACCAGGA

GAT (2) i GTGTCCTACCTGATTGGCCTC 156 58.65
T ATAGAACCGGTTGACACCATAA

GAT (3) 1 CCATTTCCTGGTTTTATGGTGTCA 288 60.23
T GCTGCTTCAGAGAGCCCTTTA

H: GABAA, v-ZEIETMRATIZIA; GABAB, y-EIETRBEZIA; GAT, v-BETMKEIZHEM; GAD, BEAMRBIRE.
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P8 b T AR W AR AT BRAS B R A 16SrRNA 5
T o O R HEAT I A ARSI, B D R
Teo1) F{EEBEE DNAJEE . A E Z N A™
Mag-Bind Soil DNA $&Ha7) G 4 HU#s 41 K FRAS A
AP S DNA, 2) HARR B PCRY 4. M
5] % (Nobar 341F: CCTACGGGNGGCWGCAG;
Nobar 805R: GACTACHVGGGTATCTAATCC) X}
16SV3-V4 #4794 . 3) Illumina NovaSeq Il |5 :
PCR 7= H 2% By N 5 B8 e v Uk LIS . H Quibit®
4. 06T T SCPEM I % , 38 5 Tllumina Nova-
Seq 60007 G HEATMY . 4) BIGHALH . P e
BLRBRBIYIHESTA, FAR R P Y 5 22 [ ) T S
KEZ, B PN PR — 5578, RGeSy
T AT AR 25 7 51 E 3 9 X 434 i 75 31 &5 HE AR B
P, RS WA FEAEE 1) T A T R L g, AR R
SREAAREAE . 5) HAE5KHT (0TU) 40Hr:
fifi FH] Usearch 11. 0. 667 544, HR40E 97% (1) A BLEE X
JF 53R T OTU RETF AR &4 ; FIH RDP classi-
fie X 4 5% )3 51 47 P Fh 43 28 B 5 fH Mothur
1. 43. 0842047 Alpha ZAEHEA0 0T, 455 DL Chao 48
. Acef8%1 . Shannoneve 8 %% . Simpson 8 %1 3
7N o dEIS A RIME BT (ANOSIM) 43 H7 41 (6] 49 i 22
5, R>0FXRUBEFKTHNESR, R<OFR
HNZEFRTUM 2SS, [FEFLL PeoA Bl /R Beta
ZFEME, i Vegan package #2 7 £ 317 PCoA 4k
#7 Beta ZREVE T . PeoA R PR ZH IR Bk, ¥
FPAL AL AE R ARARAL, BE B HRE, AL, b7
YRR SR, TR LR ], X e
DL BB 1T 4 0l 55 60 1 R BR 45 i 41 41 GABAA
GABAB. GAD. GAT mRNA MXf#ikHE, GABAA,
GABAB. GAD. GAT [ RIAMEGAEA N5 7 -
2.4 %itFEiE

K FHSPSS 25. 0 F 4 ab #RECHE . T ORI AF
HIESS, R IR (v2s) FOR, T 257
W ORI 22500, PR LEARCR

LSD ;s HEANFERHEIRA T 2Z0H, WL
5 % JH Games-Howell 3 o #H 544 43 ¥ 2% FH Pearson
LMME, LIP<0.05FRZSFHAGIEE XL,
3 #HR

3.1 BEKRRALEMmLL GABAA. GABAB, GAD,
GAT mRNA #8344 1% 3 b4z

2w, HEAALE, AL GABAA.
GABAB mRNA % ik [#fik, GAD mRNA £ ik Tt &
(P<0.05), AR KR40 GABAA. GABAB,
GAD mRNA k(% (P<<0.05), FFARMRE J5 &
FIHE4H GABAA . GAD mRNA ik R LG %5
X (P>0.05), GABAB mRNA % ik [ 1% (P<
0.05). SHAI e, HFARAG R . (IR a
GABAA, GABAB mRNA #£ikF+ %, GAD mRNA %
IKBEAR (P<<0.05); 5 JHARMHE 75 IF a 41 e e,
AR 8L R 77 85 77 4 40 GABAA . GAD mRNA %357
& (P<<0.05), GABAB mRNA £IEER LG I
HX(P>0.05) . £ 4B AKK M 3] GAT mRNA 1Y
ik,
3.2 BUEKRRALMLL GABAA. GABAB, GAD,
GAT & & £ ik hix

EK3n, HEA4 LK, BAIY GABAA.
GABAB & A £ IAEAL, GAD. GATEHRETHE
(P<<0.05); JHFAHR M HE 77 %57 f 20 GABAA . GAD
EHELRTHE, GABABEHAEL T (P<0.05),
GATHEHREZRLREIT¥E L (P>0.05); JF
B I K 7 5 ) 2H GABAA . GAD & [ Kk Fhi
GABAB, GATH [EETFE (P<0.05)., SR
R, ARG EE TG . mfl 4] GABAA & 1 3%
ikThE, GABAB. GATEHFKIL T (P<<0.05),
GAD EH R ILEZ R LG ¥EL (P>0.05)., 5
JHFAIS R 5 AR TR0 2 2 L, IS ML Ty s 711 2 41
GABAB % 1 % ik & it (P<<0.05) , GABAA.
GAD. GATHEHREEZ R LRIt E X (P>
0.05). SHBEARILHEIKILE L,

2 BUAKRMAEHAL GABAA, GABAB, GAD. GAT mRNA Fik Hi#¢
Table 2 Comparison of GABAA, GABAB, GAD and GAT mRNA expression in the colon tissues of rats in each group (2%, x+s)

B! R GABAA GABAB GAD GAT
EE| 3 1. 00£0. 05 1. 000. 12 1. 000. 11 —
ik 3 0. 04+0. 00 0. 38+0. 03 1.36+0. 14" —
JHAR R A 5 A7) ek 21 3 0. 130. 02V 0. 69+0. 05 0.70+0. 18" —
JHAR R A 5 v 7 ek 21 3 0. 99+0. 06" ' 0. 69+0. 14" 1.02+0. 11" © —

H: GABAA, v-ZIETIRAMZIR; GABAB, v-ZIETHABAIZIK; GAD, BEMBAR; CAT, v-&EBE TREIZENH; —, REE,
a) SEA4IE, P<0.05; b) SHEAI4IHE, P<0.05; ¢) SHFARMLEE 7ACHIEL] g, P<<0.05,
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R3 BUAKRMLHALIGABAA, GABAB, GAD, GATHIKHE 13k L
Table 3  Comparison of GABAA, GABAB, GAD and GAT protein expression in the colon tissues of rats in each group (/GAPDH, x+s)

il FRUEk GABAA GABAB GAD GAT
THA 3 0. 55+0. 08 0.92+0. 14 0.32+0. 11 0. 73+0. 03
FEAR 2 3 0. 42+0. 01" 0. 67+0. 13" 0. 50+0. 09" 0. 94+0. 16"
JHFAB NG k2 T AR5 i 3 0. 89+0. 18" " 0. 49+0. 06" 0. 52+0. 02" 0. 71x0. 09"
JHFAB G K T e 751 3 0.72+0. 07" 0.35+0. 09" » © 0. 47+0. 04% 0. 48+0. 20"

TF: GABAA, yv-ZIETHMRARISZIA; GABAB, yv-EIAETEBMZA; GAD, HAMMILH; CAT, y-EAMTRMILEEN,
a) SEAUIRE, P<0.05; b) SHERILIHAE, P<0.05; ¢) SHFARMLEE 7RI R A, P<<0.05,

canar e NS R S
R S —
O g s s
o R

R & &
4N . "N T
i ) ;\ \p\%:;\ %\f,\ké
i -
; ) \@@‘

TE: GABAA, v-ZHETRRAMSZIK; GABAB, v-ZIET MR
BRISZIR; GAD, WA GAT, -2 THEEN.
B SAKRREMAL GABAA . GABAB, GAD,
GAT 1 HLIK A

Figure 1  Protein electrophoresis of GABAA, GABAB,
GAD and GAT in colon tissues of rats in each group
3.3 BAXAMEAFWA SRS ER
3.3.1 Alpha $ &R FR4n, 5FAUA
P, IRV KRB IERE 1K . % 3R] 4 2H (1) Shan-
noneve, Chao. Ace. Simpson g8 2RI TG I~
B (P>0.05); SEAIHLLE, AR E K.
15 77 i 2H Shannoneve 8 50 FH 55, Simpson $8 £ A%
(P<<0.05), Chao } Ace 5%t R LG it X
(P>0.05); 5 PRI kE 7 (%50 20 Lo s, AT A
HE 5 7 8 4 Shannoneve . Chao., Ace. Simpson 55
S¥IgE X (P>0.05),
3.3.2 AP ER A Beta ZAEESAHTER ANOSIM

/R, R=0.45, P=0.008, /R 4KBIEMEY
Missit R EAN . K27/, R E A5 58
(PcoA) DR AEAEE BSRERF Y I, TEARYEE 25
] JEAT S TIT, 35 — F2 AL BR PeoAl W] DL B B O
62.57%, 45 " FANE PeoA2 R B FE A 15. 02%. A5
RIZH 525 U et vl oy B, TR AL D7 I 5R) k20
S AR A, AR A Jr i 70 e 2H I g
BRUZH Je 23 FU2H , R BTSRRI L O ARG o
A 52 HA R E RS BA —E R IE,
JHATI JAL R AV i 2 S A 3 s 2L, SRR R
e AR 5 A A S 2 2 SO
3.4 JRE R AN RS TR

AT A LU ET 3 AR . TR, B H
4: JEBER ] (Firmicutes, 80.75%), #IATHI]
(Bacteroidetes, 8.56%), HZ W 1 (Actinobacte-
ria, 3.22%) ARHEI]; BIAIA . JFRER ]
(Firmicutes, 91.00%), YL & ] (Verrucomicro-
bia, 3.24%), #IFFEE ] (Bacteroidetes, 1.55%)
FOCHTETT 5 ARG 7 IR H 2 . JRERE )
(Firmicutes, 50.16%), P #E ] (Verrucomicro-
bia, 37.7%), AT (Bacteroidetes, 8.01%)
FOCHTETT s AR MR J7 R H 2 . R RE )
(Firmicutes, 89.47%), fUFFE T (Bacteroidetes,
3.79%), T I] (Proteobacteria, 2.57%) N
BB

@K, A FUTHEE (Lactobacillus,
50.61%) . AR ZFMAFFE JE  (Clostridium_sensu_
stricto, 23.74%) . HAWFE (Other, 12.34%) H

R4 SUKREUGIEREE Alpha ZFEVEFREULEL

Table 4 Comparison of alpha diversity index of intestinal flora of rats in each group (x+s)
B! kA bk Shannoneven 5 % Chao 84X Ace 85X Simpson FE%%
25 H 4 3 0.9975 0. 48+0. 14 370. 86+63. 53 362. 05+65. 63 0. 17+0. 11
R ZH 3 0. 9980 0. 330. 02 374.88+47. 18 368. 43+41. 38 0. 38+0. 12
JHAIB ALk 50 77 2 3 0. 9979 0. 5620. 06 374.34+33. 96 374. 86+30. 19 0. 11x0. 07"
JHAB ALk 75755 77 2 3 0. 9982 0. 53%0. 08" 375. 40+29. 65 370. 17+21. 09 0. 140. 06"

. oa) SHR I, P<0.05,
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B2 #%4HKEIER Beta 21 PeoA
Figure 2 PcoA map illustrating Beta diversity of intestinal

flora of rats in each group
MHEIE; BRI . ZLAFEJE  (Lactobacillus,
73.57%) . HRARZF AT H )& (Clostridium_sensu_
stricto, 12.07%) . HABTEJE (Other, 8.13%) H
TS ; ARG )y ) s 2H . ZLAFE)E (Lac-
tobacillus, 50. 78%) . EIAF & (unclassified_Lach-
nospiraceae, 8.58%) . H AR ZF fFT W JE (Clos-
tridium_sensu_stricto, 8.31%) NLHHE ; HFAR

ML T A A s SR BT B B (Turicibacter,
24.10%) . .M E)E (Lactobacillus, 21.73%). &
IR ZE A B 8 (Clostridium_sensu_stricto, 17. 96% )
FARHTEE
3.5 KRALMMLR GABA #2135 & 448 % mRNA
BB 6 5 Wi A A6 AR X AT

XA A AR R REDE ] . SUAFIAT TS GABA
HI5& mRNA & H AT EM S Hr. B3 (A)
FEHES mRNA AHCHERR ], A JERER ) F R
GAD mRNA %35 (r=-0.65, P=0.02) % fiAHX%,
5 GABAA (r=0.10, P=0.74) . GABAB (r=
-0.31, P=0.31) mRNA FETCH M. BIFFET]
FJE 5 GABAA mRNA %35 (7=0.06, P=0.85) Jt
MEME, 5 GABAB (r=0.69, P=0.01). GAD (r=
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Figure 3 Correlation heatmap of dominant bacterial phyla and GABAergic signaling system in rats
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Effect of Ganyu Pixu Formula (JT#{)% % 77 ) on Regulation of GABAergic Signaling System and Intestinal
Flora in Colon Tissue of Depressed and Insomniac Model Rats
CHEN Shupeng', TANG Nana’, WANG Simeng', WANG Zhuhua', XU Yuanyuan', MIAO Huihui',
HUANG Junshan’
1. School of Clinical Medicine, Jiangxi University of Traditional Chinese Medicine, Nanchang, 330004; 2. Affiliated Hospital
of Jiangxi University of Traditional Chinese Medicine; 3. Fujian Academy of Chinese Medical Science
ABSTRACT Objective To explore the possible mechanism of Ganyu Pixu Formula (R )7, GPF) in treat-
ment of depression-comorbid insomnia (DCI). Methods Twenty four SD rats were selected and randomly divided
into blank group, model group, low- and high-dose GPF groups, with six rats in each group. Except for blank group,
the depression and insomnia models were made by chronic unpredictable mild stress (CUMS) intervention for 21 days
combined with 4-chloro-DL-phenylalanine (PCPA) injection for three days. After successful modeling, 8 g/(kg-d)
and 32 ¢/(kg-d) of GPF were administered by gavage in the low- and high-dose GPF groups, respectively, while
20 ml/(kg-d) of distilled water was given by gavage to the blank and model groups, all for 14 days. The mRNA
expression of y-aminobutyric acid type A receptor (GABAA ) , <y -aminobutyric acid type B receptor (GABAB) ,
vy -aminobutyric acid transporter (GAT) and glutamate decarboxylase (GAD) in rat colon tissue was detected by real-
time fluorescent PCR, and the protein expression of GABAA, GABAB, GAT and GAD in rat colon tissue was detected
by Western blot. The species diversity and species composition of rat intestinal flora were analyzed by 16SRNA gene
sequencing technology. Pearson correlation analysis was used to analyze the correlation between GABAergic signal
system and intestinal flora. Results Compared to those in the blank group, the protein and mRNA expression of
GABAA and GABAB in the colon tissue of rats in the model group decreased, while GAD protein and mRNA expres-
sion and GAT protein expression increased (P<<0.05). Compared to those in the model group, expression of GABAA
protein, GABAA mRNA and GABAB mRNA expression in the high- and low-dose GPF groups increased, while ex-
pression of GABAB protein, GAT protein and GAD mRNA decreased (P<<0.05). The high-dose GPF group had
higher GABAA and GAD mRNA expression and lower GABAB protein expression than the low-dose group (P<<
0.05). The expression of GAT mRNA was not detected in the four groups. Alpha diversity showed that the high- and
low-dose GPF groups had higher Shannoneve index and lower Simpson index compared to the model group (P<<
0.05). Beta diversity showed that the intestinal flora structure of low-dose GPF group was closer to that of the blank
group. The composition of species showed that the dominant bacterial phyla in all groups were Firmicutes and Bacte-
roidetes. Pearson correlation analysis showed that Firmicutes abundance was negatively correlated to GAD mRNA ex-
pression (r=-0.65, P=0.02), and GABAA protein expression (r=-0.80, P=0.02). The abundance of Bacte-
roidetes was positively correlated to GAD mRNA (r=0.79, P=0.02), GABAB mRNA (r=0.69, P=0.01), and
GABAA protein expression (r = 0. 63, P = 0.02). Conclusion GPF may treat DCI through regulating intestinal
flora distribution, up-regulating GABAA protein, and down-regulating GABAB and GAT proteins, and the lower dose
has better effects.
Keywords depression; insomnia; Ganyu Pixu Formula (JFHBIE T ) ; GABAergic signaling system ; intestinal flora
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