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HWE: B8 KA ME AL SF fo R4 5 HARIE & A HK %30 (Guizhi Fuling Pill, GFW) F - ‘& B L% ( adeno-
myosis, AM) 49 % EALH] . 7k T RS ICR s AL xF 48 AL A 40 Fw GFW 48, KR B Y 1k & R A5 ML ik 3%
BIEHEFTLH 8 AEARL, MDA TETHELREF T AN BZRTF KRG MEFIME, KA 165 rRNA K
B 4 R x¢ e GFW R8T /& M id ) #F Alpha & Bela % #fh T AL, 5 ik 2 7 Wi W B, KN &40 & 3% - i3 (liquid
chromatography — mass spectrometry , LC - MS) # R4E & GFW T i KMt = 89 b, sF £ F W AR £ F Rt o it
AT EMESAHT, F 3K GFW A2 AM 9 TR AUH) , SR AT R b 0iE, 4R HE £ &2 RiES R H R AM EA, SR
WARYE , % F GFW 3657 )5 I T 8 45 b A 2 AR (P <0.05) K 43R & 2 T A4, W i #F Alpha % #4227 3
20 A% A 1] 69 Observed species 3§44 . Ace 354k £ 39 L4t 5 & L ;Beta S A4 R RO, R LA Fo BE AN L0 4F K B 18 1A A%
SIHRFESF,GFW b7 G te— e A2 E = AM DR ey B d A . SE—F AR A, AM b K E P IAFHE 1T,
MHEREELETHRP<0.01,P<0.01), BBE N . ZE2ANMTEELEHAFH(P<0.05,P<0.05), % GFW F
TG, B T LR AR IHAT R B+ & R I (P <0.05,P <0.05,P <0.01) , &l i AF B B AaxT + E 57T 3
(P<0.05), AT FRLERIER AM ER K RAA 22 Fr 5 AR 2k AT F-F B WK% 5 48 X 09 il 2 F A
B, e I E D B AR ERR AE TR R EEXF, MRS ET, R MEAHLRMHZ 0 F
BEREARNE, FRRIIELRIES ,AM KT g% P 5 A& F A (reactive oxygen species, ROS) & 95 3R 5L B F — o
(tumor necrosis factor o, TNF — o) . @ A~% — 17 (interleukin 17 ,IL - 17) & ik K-F &5 Eif, 2 GFW &5 /& ROS % TNF - o
o9 F kKT i, 2 GFW TR E AM /B8 - i WO s BAC R A ok B, LA A VT e 5 842 AM W KOl
AR BRI A X, L BRRAEIE SR —F BT RIE SR,
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Abstract: Objective To explore the potential mechanism of Guizhi Fuling Pill (FEA#AZS I, GFW) in the treatment of ade-
nomyosis( AM) by combining gut microbiota and metabolomics technology. Methods Seven — week — old ICR mice were random-

ized assigned to the control, model and GFW groups. The AM model was developed by the allogeneic pituitary transplantation
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method. The three groups were sacrificed after 8 weeks of intragastric administration. Histopathological changes of the mice ute-
rus were evaluated,and the frequency and amplitude of uterine contraction in vitro were detected. 16S TRNA gene sequencing was
utilized to compare the changes in the Alpha and Beta diversity of the intestinal flora before and after GFW intervention, and to
screen the differential gut microbiota. The changes of gut metabolites after GFW treatment were explored using liquid chromatog-
raphy — mass spectrometry (LC — MS). Correlation analysis was performed on the differential microbiota and metabolites to find
out the possible mechanism of GFW regulating AM, followed by experimental validation. Results HE staining confirmed that the
AM model was successfully formed. Compared with those of the model group,the amplitude of uterine contraction in vitro was sig-
nificantly decreased after GFW treatment( P <0.05) ,and the contraction frequency showed a downward trend. The Alpha diver-
sity of gut microbiota showed that there was no significant difference in Observed species and Ace index among the three groups.
The distribution of gut microbiota varied significantly between the control and model groups, according to the Beta diversity re-
sults. GFW treatment was able to modulate the gut flora composition of AM mice to varying degrees. Further analysis indicated
that the abundance of Bacteroidetes and Bacteroides in the intestine of AM mice was significantly down — regulated( P <0. 01 ,P <
0.01) ,whereas the relative abundance of Firmicutes and Tenericutes was significantly up — regulated( P <0.05,P <0.05). After
GFW intervention ,the abundance of Tenericutes , Mycoplasma and Enterorhabdus was significantly decreased( P <0.05,P <0.05,
P <0.01) ,while Parabacteroides was significantly increased( P <0.05). The results of metabolomics screening proved that the
AM mice had 22 intestinal differential metabolites related to oxidative stress,immunity and uterine smooth muscle contraction,
such as prostaglandin D, , glutamic acid, tryptophan , hydroxyeicosatetraenoic acid and stercobilin. Correlation analysis displayed
parts of the gut microbiota were significantly correlated with the metabolites. Subsequent experimental verified the levels of reac-
tive oxygen species( ROS) , tumor necrosis factor — a( TNF — ) and interleukin — 17 (IL = 17) were significantly higher in AM
mice. The GFW treatment demonstrated a significant reduction in expression levels of ROS and TNF — «. Conclusion GFW can
improve uterine smooth muscle contraction, oxidative stress and immune response in AM mice ,which may be related to the regula-

tion of gut microbiota and intestinal metabolites. lIts specific regulatory mechanism needs to be confirmed by further studies.
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FERL AR ZE L ( Guizhi Fuling Pill, GFW ) J ( 4 [ 2 ) 1 25 i
07 AL IRZE EFE B RAT BRAT S BRZG 4L, TR B
I AM R 2R U B K T 1 R T 2R B A
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MRJE 55% ~65% ,JGIR/WEPEIE 12 h, AT Jy RE =R
SEIG SR RS 5T St o (HEHESS :20190801)
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GFW s FUBURLIE B b 5t B s i 254 R A B, AR A (it
519026231 ) | K & (it 5 19027291 ) | 4& Pt K& (it &
19004891) \FRAT (L5 19019661) HE{ (L5 19006412)F% 1 :
1:1:1:1 A ROS Jeifk (Fit5 D7008 ) W H 36 [F Sigma 23l 5
TNF - o $ii (H%5 17590 - 1 - AP) [IL - 17 Hi ik (it 5
13082 -1 - AP) Wy F I =B A=Y H AR B RA T ;4% 2T T
B (#it 45 G1101) | FITC #5ic 1 2 $T & 1eG i & (5
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(it G1401) g T I ZEGE /R A M RHCA BRAF]
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BL —420F A= W#LEESE g R 40 (L R MAH A RAF) 5
D3024R K 7E 2501 ( 3 E Scilogex 23 ] ) ; Vanquish UHPLC {7,
JEAY J2 Q Exactive™ HF Jfi 3% 4% (7% [ Thermo Fisher /A &]) ;
Hypesil Gold column &4 (100 mm x2. 1 mm,1.9 wm;EH
Thermo Fisher 22 #]) o
2 Fik
2.1 AM BB 4R

IENHEIRTR 1S 8 ICR NEBEHL T N 3 H(n=6) : XF
IRZH RRIZH DL K GFW 2H , X BREAH /N BB TR Rk AL 3,
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A AL/ SR IR TS0 A6y e i e AML R LI
TG IR R A ICR AEE /DN B, 5| B540 BE S5 T A 1A,
) T A £ R A TR R VAR 5 O B S P Y T A VAR 0. 1
mg/g BRI, T A RS T IE P AT H 2 em, 7385 i
B HEEH WINE A B AR B R R A TLE I, I
ARKEGZEEW0.25 mL(1 J5 U) Bi ke, M, s, 45
AR N5/ BUA R B 0 B IR % AL 24771
R 4.25 g/kg, iR O G A R A A B AT 9 UE 55 O A5 31
D I o B2 AR R A A KT A R A B K
2.2 HAKE

HEH 8 Ji )5 R PR i 3 12 AL B8 /N B, A ) S0 s 73,
TGRS ; W) I, WO/ B I AR A RAE T - 80 “CUkAE
T I E R b o
2.3 AHREFEHRE

TEHAE ETE 4% Z2 R P REE W, 25K i D)
A B TG D T T B A LUR P
2.4 H@EFERERN

B HTFEHBREA R IR T, R RAE 95% 0, Fl
5% CO, B & AR LAAERF HOE T 20 Re b R 45 (37 =
0. 1) CHER , 75 iy —winke [5] , 73— s o FH 9 J) 1% Je i i He 3]
BL - 420F A WIHLRE L9 R Gt 1E/RZ 1 g WIBIIA T, &%
GikesE £ 45 min' L BUEJFTESH 0. 01 U/ml 7= 3, Wi%%
FE 75 AR AR B2, BRI ) B 60 s, 3k 3 9K,
2.5 16S rRNA Il 7 4-#r

K CTAB/SDS 42 U/ RS (AL A KL R 2 DNA, i /]
BB BRE AC A VKA DNA. (1) 20 5 FR vk JB2 , TUIE f2: R AE 4% DNA
FATRKFRREZ 1 ng/ L, LAFRRRIG I DNA S8R, R 15 14
341F - 806R ¥4 16S rRNA F:[H V3 — V4 r] 48 X, ¥ 519
PCR *YHivik B AT 45 RIRAE , FRAMR S 5 [ 2% n 3 i a
VR HL KA o 8 FH TruSeq® DNA PCR - Free Sample Prepa-
ration Kit 10 & A4 E SO, Qubit F1 Q — PCR #E47 S0 E
it , i 1] NovaSeq6000 4T EALIMN T o %t T HLER1S By £ i 47
PP AN DR, TR AT A I IR AL L, RS K R A OT AR 48
97% HIARRIMERT P51 34T OTU 22K,
2.6 E{ERHLAF

I 100 mg FEAEFE R A B 7253, A 500 pl &
0. 1% WL 80% HIB/K I . 2 =S5O 1T, KR B W TE ki b
JEE 5 min, B 300 pL EVEW, N 150 pl LC - MS ZKFREE
HIBSE & i 53% , T 15 000 g 4 C A0 T R KELG 10 min, 4R
FVEWR T LC - MS RGBT . AR TEgAE A P S A
BRREASTE A5 1] A5 42 1) ( quality control, QC) A% iy, JF7EAE b
HERERT HERE T HERE G HEAT AL, AT OR 2R Goke e PEAIER
ICIE 2

% JH Vanquish UHPLC f&35%{F1 Q Exactive™ HF Fiif{X i
TR L 2= 0 1o % T HLERE 5 A Compound Discover 3. 1
(CD 3.1, Thermo Fisher) &, AT 08 B IR 18] | B fif 1o 55 24K
R T B 1 , X AN [RI A it A T X0 5 AR ISR ERAE , S 15
B S B 45 R R M . 7R T SMICA 14,1
WAEEAT Z TG T Z 00, T % B 27 03— A 28, 3t
70 B 18 32 % 4343 #F ( principal component analysis, PCA ) il

A W Y TE A2 i B /D 3 1= 0 31 43 Bt (orthogonal partial least
squares discriminant analysis, OPLS — DA) , #R#& OPLS - DA /3
s 2 1) 48 1 B M 4% %2 {5 ( variable importance projection,,
VIP) > 1.0 Jz ¢ K550 P <0. 05 b e 20 ] B A 25 22 5 1Y
(w7

2.7 ARFEHEALN

FEALVS TR P, ROS Ak & T 37 CHFFE 30
min, PBS ¥R % 3 YR, BRI 5 min, LA DAPLIETR , 448 )5 FI$L
PEIEIGNE R o M HZO0 B R AT IEE AR
2.8 HERBRMALF TNF - o IL-17 th Kk

TEOMY R B 20K, BT EDTA HUsE S Wb #1518
A R T BSA B4 30 min, —41/ “HiIEF , DAPL
SEAANREA DG RAIEE N LS I G 25 R, T Tmage J BFHET
TSGR
2.9 GIFFLAMN

SEEEHE T SPSS 25. 0 FR A AT HE 2443 Hr, R Graph
Pad Prism 8.0 22|45 R E J, Bl I Fos . 241 2257 HLECR
FHER R 7 22904, P <0. 05 Fom 2 R GETH7E Lo
3 #F
3.1 HE %

TE LRI 7 ik SE AR NI i AM RS RL 04
TUXXXIE LA Bz, % BEZH /N B 5 WUZ % 28, IR AR RS 3 5,
PN S35 g TG B S B R AR 5 5 %) IR A L, SR INER T
T JUL)Z S BRAN TR OB , T . Py % % 1) Joi 240 B 12 ) 22 R L
J2 (I s XXNE 1B SR HTL ) s 48 GFW JRYT 5, 75 A B AR 4
AR TR B 8 (4 U XXX 1C)

3.2 BERTFEREMESKIE

SEAIHA L, 25T GFW Y57 5 MR Ah B Wi 5 i ]
FEAR (P <0. 05, 48 DU XXXIE 2A) , i 4 438 5 T Fea 2 (4 0T
XXXII& 2B) o Hitb KW, GFW HAT G2 V-3 LR ZE o
3.3 GFW xf AM /N 5 38 18 7% 6 % vl
3.3.1 Alpha & Beta 3 # W47y 1 SO FF £t B2 7
B, WREAS AL I — s T P f4 B0 15 08 1o A A BOR:
PR Rt g . i 5T XXX 3A BT 7, Bl 0 040 2 1) 4
R B BRA TG, W IR BEFE 53, I )4 R e AR v
PR SRR . Alpha ZAEPESE R /R (3 7T XXX 4] 3B) ,3
HIFEA Z ] [ Observed species 541, Ace $5 522 R TCGETTH
H(P>0.05), Venn [EIW] F MR & AUREA 19 Y R0 431 1
O, andd 7T XXXE 3C PR 3 dUREARILA 503 4~ OTU, it
20 BB LIS GFW 4143 5 A 84 127 .97 4~ OTU,, i i Jm
X Unifrac PCoA #E1T2H [H] Beta ZFEPE 4347, U4 77 XXXI /5] 3D
SN %o BRA RS R AS 0] g 2543, Til GFW 0 T Z
6], W14 20 )5 e — e R B [B13R AM /DN RUR) i 18 TR R AL
3.3.2 MmEHBMAEREEF oM 1EITKP L AT
["1( Bacteroidetes ) FNEBE T | ] ( Firmicutes ) 7 B 5 MR T HY
90% LA |, 24t %t i DL 1] (4l 00 XX BT 4A) o 3, AM
/N TE P AUFF R ] ( Bacteroidetes ) - R ZFEIR (P <0.01) ,
TRAEET 1 /AFFR T T (/B) WA FXTIRAL, SO, S5 %40
YRR L, A6 Y 20 v JREBE T[] ( Firmicutes ) | 2 BE TR '] ( Teneri-
cutes ) FHXT FF B FH T E (P <0.05,P<0.05) ;4 GFW T
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J& , ZBEDA T ( Tenericutes ) 5 i g ZFEAR (P <0. 05, 45 57 XXXl [&]
4B),

25K & AT L 4% AR A W b 4B, 5 00 RR AT A
Et A AL 4UAT B8 I8 ( Bacteroides ) A8 % 4 B B g 3 2> (P <
0.01) ,MiZ5 Y+ WG A Fmkady; SHEMAIH L, GFW 35975
BN HUFT 5 & ( Parabacteroides ) A%t 3 FE B B 4400 (P <0.05) , 57
JFAA & (Mycoplasma) UL J i A 1 J& ( Enterorhabdus ) #H X} 3= &
MLE AR (P <0.05,P <0.01) , 45 5 W45 7 XX & 4C - F,
3.4 GFW xf AM /) 5 212 R 4 7= 4 i % iy
3.4.1 SIS FEEREA PCA SHT 45 R BoR (i 0
XXXIN& 5A B) , 1E 671 8 FAE 2R, QC 4 24 3 48 76 it A Bt
AT, RS REA 22 5/, BT AR5 v i v o X 2 AR
YUREAR T2 A WO, 336 WA AS [ A B i FHBR 45 /N B AR
WYIRAET BENE, SKAWIGTT G L, GFW 4 e — &
FREEWHE AM AR /1N B A0 A 185 46 B, DA T fifE JHL A A 2 3
JiIZE2E

N T HE— 0k GFW 25 25 5 /N BRI 1 22 AR, o
TS X R SRR 2 RERIZH 5 GFW ZH 2 [l i OPLS — DA
FUNEAY , d 4 5T XXX & 5C . D A4 70 XXXV & 6A B 7] I,
ot B4 RO 4 ST T GEW 2R AR 4 52 43 TF , A i 41
AR 22 IR A7AE 22 5o 2 ST A RS R A B ik 1 3 800 il
0.971.0.99, FiilIAE 11 %% Q° 4354 0. 698 0. 694 , it Z
B B AR R RE ) TN RE Ty o [RIA, B ek 06 45 R Wow
(4 DU XXX E SE F A4 57 XXXV 6C.D)  #ER kR K
Q* FHER ALk 5 A ARARAE T 4l UE WA R R, o 1 B

UE/REs:/E 8
3.4.2 EFR#Meginik  #R4E OPLS — DA Al VIP > 1
Fe o g P < 0. 05 b o >k i 3o v 7 14 22 S AR, it
HMDB (https://hmdb. ca) 48 #E 175 B UCEC, 3k 20 22 F
YRR EY, SR LE 1, CFW A25)5,D - &R, L - B4R
M2, L - BEmR,FFER,8,15 - ZRIETHHRIUEER,S - &
B -L - %R, L - 225 R, o — TG R4 18 R B2
T EARER N4 - R AT R D, 45 4 RS
s XS TERY 22 AR T RIS T, JE A B AT LA
(IR DUXXXIV & 7)), 40 P10 0, P 3 v 08 s A i 4 25 k11 o
R, e o i, E ARSI,
3.5 R E ARG Z R B AR K M AT

H:F Spearman AH ¢ R EUE ST GFW JRY7 AM /) filid P2
ipE2ZE SRS 22 R Z EWEER, Irl > 0.5, P<
0. 05 #EIN g W& 2Z ] A7AE ik 2 AH OGP , G T XXXV [ 8 s
AT TR ( Bacteroides ) 5 8 5 R S FLAR I 52 GUAH OG5 I FF 11
J& (Enterorhabdus) 5 L - T 22 L - 225/ 25— B DU
FRAE S IE A G, S HTS IR Dy FEH 2 12 GO O ; ZLAT 1
(Lactobacillus) 5 1 — 35812 .5 — SR 5 1EAHOC ; 5K
(Mycoplasma) 55 8,15 — 8 3k — - 1 VU Js iR . #7168 1R 2 1E.
[P
3.6 GFW 3 F & 44 % ROS Kk K-F 1%

T BRLA L, BT 20 /1N B B 2 40 ROS 5538 B W)
BIEHE (P <0.05) ; SR A H, GFW 5775 ROS %GR i
WEFER(P <0.05) , 4t 7T XXXV &9 FiR o

F1 GFW i AM /22 SEAC I % e 45

RT/ Scan HERIZH /%] BE2H GFW 21/ #5714
b etiey| " m/z .
(min)  mode VIP s VIP fk
1 D — Tryptophan C, H,N,0, 204.09 6.67 + 1.66 1o 1.32 L7
2 L — Methionine CsH; NO,S 149.05 1.79 + 1.84 1o 2.19 1
3 L - Glutamic acid CsHyNO, 147.05 1.22 + 1.58 1o 1.61 L
4 gamma — Glutamylmethionine CioHgN,05S 261.07 5.32 + 2.02 1o 1.81 L7
5 O - Phospho - L — serine C3;HgNOg P 185.01 1.21 + 1.77 T 1.81 L7
6 8,15 — DiHETE CyoHs, 0, 336.23 15.15 + 1.11 1 1.01 K
7 trans — 3 — Indoleacrylic acid C,; HyNO, 187.06 6.67 + 1.66 1o 1.32 L
8 N - Acetyl -5 — aminosalicylic acid CyHgNO, 195.05 1.85 + 1.66 1o 1.43 L
9 Glycerol —3 — phosphate C3;HyOgP 172.01 1.18 + 1.77 L 2.17 T
10 5 —Hydrosy - I - Tryptophan €y H,N, 05 220.08 6.67 + .56ttt 1.34 |
11 N4 — Acetyleytidine Cy Hi5N; O 285.09 2.02 + 2.36 L 2.22 T
12 Stercobilin C33 Hyg N4 Og 594.34 10.20 + 3.15 Lo 3.90 1
13 PG(16:0/16:0) C33Hy50,0P 722.51 16.13 - 2.37 1o 2.16 L #
14 2,4 - Dihydroxybenzoic acid C,Hg0, 154.03 7.17 - 1.57 1 1.20 1
15 L. — Serine C;H;NO; 105.04 1.27 - 1.61 1o 1.47 1
16 Citric acid CeHg O, 192.03 1.08 - 1.84 1 2.16 1
17 A - Ketoglutaric Acid CsHgO5 146.02 1.17 - 1.39 1 1.29 1#
18 5 — Aminovaleric acid CsH,;;NO, 117.08 1.38 - 1.66 1o 1.44 1#
19 Prostaglandin D; CyoHs30 05 350.21 8.20 - 1.83 L 1.33 I
20 8 — Hydroxyeicosatetraenoic acid CyoHz, 05 320.24 13.47 - 1.59 1 1.83 L#
21 N - Glycolylneuraminic acid C HiyNOy, 325.10 1.21 - 1.35 1 1.45 L#
22 7 — Methylxanthine CegHgN, O, 166. 05 1.21 - 2.34 T 2.51 L
e T FR L | FR T « SXTIAIMIEL, P <0.05; « « SXFRRAIAA L, P <0. 01 ;# 5 MBI A LL , P < 0. 05 # S5 IR A A EL, P <0. 01,
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3.7 GFW X F g AL P RIEEF INF - o IL - 17 Rk #
%

5 X IRALAH B, AM /N BT BT 4 8 TNF - o | IL - 17 ()3
RPN (P <0.01,P <0.05) ; GHIRIA AL, GFW 4k
PG TNF — o (93255 B EFEAT (P <0.05) , 25 5L UL 51 XXXV
& 10,

4 g

AM PREREE AT TE A9 48 18 1 A RS R H S Y
2 BN RAEIRES R, JF R A AR IR YT 259 LA AR
A EYRATT IS B AT Bk — R P
MAFHIAN R AM RIR I REEEOR F 2 . GFW & —FiL5n)
BT LSRR 25 2 3007 AR (B sing )7 . GFW L
REMSAEANRZ I IE 7 9 20 WA T BE A1 00 ™ 2 M AM ()9 £ %
PEAEPOR R RS, B4 2 BIOF R i . el
FIRTIABIFEIESS , GFW 67 )5 L B T AM /MR8 IR
TR UZ R ZRREREE S . H AT E 2 TR R 24 P
PABE S AL L, AR REFE 4y B AR P 2 W TR A E . AT T
B 2 A 2 2= R R B R R, 326 i B B3 AL, S 48 7R
BE 25 )T PV AR AL 1R B SR o A9 IR S 1 W 3 B
HERIH Y 09 A BT GFW JR9T AM T e AL
4.1 HHIRE A AM /N R A T T

AMFFE 168 rRNA w73 1 I 3 (R I 25 SR B 7R, AML 41
YR ZER B 2 EAREES, & CFWIRITE B £
FEPERE IR R /N R JE— 2P B R W], BUFF IR [T R RE B ] 2
W 1B R B Ay, AN T 90% L b, 5% R
ZHAH LY AR TR A P JELRE O DR X = S G, DU 1R 1D AR R
PR WA . BRSEE RS, JREER T LR R S
SEATE A4 300 0 CAL2S KR | R BE SRR RO 22 0 A
Fet L MR RR Y TR N SROLAE , RATTAE AM P A
TRUTFFEE . 4 GFW IGIT 5, ERE R ] AT 13 1]
CELFEALAT B8 B R0 R AT B8 ) ARG = B e A= T TB1 , ik 52
GFW A5 Bl Tk 52 1 38 WA e D0 4400 A1 1 T 1
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— ’ 2 GFW
Prostaglandin D
glandin 1y Model
L N4-Acetylcytidine 0
b I || Clycerol-3-phosphate
1] L | 2,4-Dihydroxybenzoic acid )

|

L-Glutamic acid

L-Methionine

5-Aminovaleric acid

L-Serine
N-Acetyl-5-aminosalicylic acid
5-Hydroxy-L-Tryptophan
D-Tryptophan
trans-3-Indoleacrylic acid
7-Methylxanthine
N-Glycolylneuraminic acid
8,15-DIHETE

Citric acid

A-Ketoglutaric Acid
gamma-Glutamylmethionine
8-Hydroxyeicosatetraenoic acid
PG (16:0/16:0)
O-Phospho-L-serine

1 : Control. Xif BB 4] ; Model. #5RIZ ; GFW. F: A RS AL .
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Control Model
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{1 : Control. %J ifZH ; Model. #EAUL ; GFW. HBARES I ; + SR BRI, P <0. 05 # 5 BRI A L, P <0. 05,
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