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Abstract: Objective To investigate the effects of the water extract of Cannabis Fructus on intestinal flora structure, short chain fatty acids
(SCFAs) levels, and pathological changes of colonic inflammation, and explore its scientific connotation of laxative action. Methods A
total of 48 Wistar rats (SPF grade), sex in half, were randomly divided into control group, model group, Cannabis Fructus water extract
group, and positive control group. The rats of model group were caused constipation and enteric flora disturbance by diphenoxylate. The
bacterial counts in the fresh stool were tested by plate count method 28 days after administration, and the changes of intestinal flora structure
in cecum was detected by PCR-DGGE method, the contents of SCFAs in cecum were determinated by GC method, and the coton
pathological score of the rats were studied by HE staining method. Results Compared with the blank group, the number of Escherichia coli
and Bifidobacterium was increased but Bacillus acidi lactici was decreased significantly (P < 0.05, 0.01) in fresh stool of the model group.
The ratio of Firmicutes bacteria to Bacteroides bacteria was increased, the number of Butyricicoccus and Cillobacterium was decreased, the
concentration of acetic acid and butyric acid was increased significantly (P < 0.05, 0.01), and the pathology score of colon was increased
significantly (P < 0.01). Compared with the model group, Cannabis Fructus water extract can adjust the ratio of Firmicutes bacteria to
Bacteroides bacteria, increase the number of Cillobacterium, Butyricicoccus, Blautia, and Oscillibacter in cecum, decrease the number of

Clostridium 1V, etc., decrease the concentration of acetic acid and butyric acid (P < 0.05), reduce the pathology score, and improve the
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damage of intestinal structure (P < 0.05). Conclusion Cannabis Fructus water extract can alleviate constipation and accelerate the

recovery of colitis injury in model rats. The functional route of Cannabis Fructus water extract may relate to the disorder of intestinal

flora balance adjustment and effect of the concentration of SCFAs so as to change the acidic environment in the intestinal tract.

Key words: Cannabis Fructus water extract; constipation; intestinal environment; intestinal flora; short chain fatty acid
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R (short chain fatty acid, SCFAs) X f& B ) 52
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J SCFAs /K V-5 R REY], MR, &%
KR AR BN RS A EARRE, 3EmF et
RNE - T RIRE TR IS 1 R AR, PR B S A
TBTT 25T T R 22 DL S W R A A5 A
P15 SCFAs 7K HI K R

KIRAZ IR (B IfE SR 2, SRR T FFHE
WKWK Cannabis stativa L. WIFF, 6K H 16
7 RIS 55 SR R R (R, 7 80D . ZE IR b
KIRAZZ NG CRAER, i AF i B B 7 & 3%
CEIT AT Hd B8R “HUt &S, LFAEX,
TN, AR Kvk. @K, #ERN KR
7 ARG, KT 2 1) 1 I X R TR AT R
FABREE I R 7 ik e “ KRR 7, 2 R 6,58
B, AR IZH X K TGS NP R R A 2
KB, JiE N a AR B L S T 2770 R i d it
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TE R . SO ME A KRS O
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S5 DL JRRAZ B BONHEAMEE AL K BREAT g 4524,
SRR R ARSI i R
B BEAQU ™4 SCFAs /K. 45 i B S5 iS58 4L,
M2 F FE R ORRA I 7 368 (5 A FH S L)
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SPF %% Wistar K 48 R, MEREX, AiE
180~220 g, T b mt 4l F| He SLIG S A PR A ]

YFAMIES SCXK (51) 2012-0001; & M 44 77 -1
A R 25 K 2E R S I8 oty SPF Rsh¥fs 5 d 5 4%
H, BASEIERES, S A B OKFEE .
1.2 754

KIRAZZ8E, T E 22, G m B 24K
27 R B 0% % 2 N RBHEY) KK Cannabis stativa
L. BJFERARS, R (REZH) 2015 Fhii—
PRI IE S . B IRIERR A G BEE 20k
FRAF, #5 1508017); k2 a4t (L MK
RANE, REEEIVARAR, 65 20151008).
1.3 FENERAT

LDZX-30KB & & K5 (b ifg B 22 R 2 i
J7); PHS-100 A3 74 (HRVEGRHI A IR
AF]D); SW-CI-ZF His TAEG (NI &
BIRAFD; BIRE R BRI (GEEESAAFD;
IS-680D 4 H 2t g 4t ( FilgRiEREARA
#]); ARKTIK Thermo PCR 1% (Thermo Fisher);
Dcode DGGE HLJkiX (£ E AR AR ); LEICA
ST5020 4= H AN AKNL (FEEDR-RIXESAF]D; LEICA
EG 1150 H A kAL (FE[E Pk~ 4% 85 A 7 D5 LEICA
RM2245 2 HPI AN CEER-RACE A D
OLYMPUS DP72 BX61 4= H R /bE (BARELIE
MR AT AR (R EHMESA R A T,
ZHEMD 7890A SAHE IR (Agilent Technologies) o

et a (AL R ER AR A A,
#t5 20151209); TEMED (It ZEERHLA R A
"], 525 816B026); XU M E TR (7Y
5 HB0396-1). FLERATRILFEMESE A 7 s
HB0385-1), 3404 & ki i AR R A R
AF KIGFF R IR M R (BRI
JREE R SN, BEERTCH]); Yeast Extract B#
BEHY (7545 LP0021). Tryptone BREEAME (7
fmdm5 LP0040), YT OXOID A#; EAM (7=
midn s 01-001) IR (FZidw5 01-023), T
e B R AEMFEARBRFEAF]; L8 (99%).
PR (99.5%). TR (99.5%). R T (99%). 7
IR (99%), TR TiFRIA R, SeeT
AT R 22 R A IR A F
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2.1 KRERIZIKRRAVHI&

KIRAZFTH, I 4 S0, FREC 216 g, fH 8
& M7KIR I 30 min, B, WEHG S, FFZE 20 min,
B 2K, G IFUEW, W45 100 mL, &JRREIKE
RN 216 gmL (GC LS TR I S AE )
£ P i 2 0N 45.42%)

22 MEEAFHRILERARERAT &

K FH 2 7 Hh 25 e P S0 38 B A 2R L 00 (8 A
KRR, KR ig 447 E TN inlsR
W CFHBTEUE 7 B8 ls B 10 25 mL Z818K
W, BN 1 mg/mL IRER, 4 CHRA, FR
79 1 00 FROK R &, 5 25 254681 10 mL/kg,
BPA 25775 0.01 g/kg, ig 4424, TR 1R, iESL 28 d.
23 PARERTE

SPF 2 Wistar K 48 H, BENL > Fxt R4 .
REAIAH . JORRATKSRIAL . B PEXT IR SR 2 252 ot
H, A 12 A, #MEMESF, &R 9100, FRIERE,
BRXHIRALUKER, ig 40 T 2MKAN, HARHKAR ig
9T TS IRTRIREWR (0.01 g/kg), 2 h JF&%
ZiH ig 4 THNAITTETT, KR KSR 2
AR ENEZE 21.6 glkg (RIE NKIG RS RGH &
HEEARTIITURI SR, ALY, KPR RU
TR LR, SRS TAEZE 21.6
glkg, AFELHNEIGIRFIER 8 f5); RIRZ
ATCAFIE N 2.7 ghkg (FHETHFREL 27 g, 100 mL 7%
WK, 4 CLRAF); XTIRALRIERIA ig AH R 1A
FRHIZEIEK . B AIES: 452 28 d.

2.4 KEAERENERIEFERAEYE

ORI TFEEZ55 1. 144 27 RINE &4 K BUAE
B DU TAZE 4. 164 28 RIRERA KR 24 h
WEEEAE, TSR, FREGEME R, (MER
FrAEAE B (HURLZS (i &2 = 28 0 i &2 /25
K0, ME o KE [F8E 5/KE=CGEER R
B — IR )/ FME R E .

2.5 FEEEEMEITE

IRITLEZ55 04 7. 140 21, 28 K, YREE KR,
BT EEE(E 1 g T oW LR E , (A KEE
Al KT 10 REBEFEMRE, 1 X107 MR 54
W, 20 RN B U TR B R 7R s . FLIRAF A
BRI EE. KA RREFRdE, KIBFw 37 CEER:
77 24 hy FLERAT I8 AUSUEAT B 75 I IR AR 37 C
THIRIETE 48 h, AT L.

FE M 22 et R P IR T IR By [ E
Jett, B FBEA . BEATANBE UL, XS Hh A R gn
B AE AP SERE SR L (FFB/ER B Flis
FHYER SR BCEILE (GG,

2.7 TMHEEEEERRE X (PCR-DGGE) F33%1
ZHEAREMARBERNTKL

FRIE ZEF LA 2] DNA Pl BOm & kst
VSRR A R AR, 85 DN23) g
RIS H KR EMANEY h 41 & DNA, Ll 16S
DNA #[48[X V3 XN Hbr B, Wit 514908 F357
( 5~ACTCCTACGGGAGGCAGCAG-3" ) , R518
(5’-ATTACCGCGGCTGCTGG-3"). H7E_ L= #In
5N 40 4~ GC 3%: 5°-CGCCCGCCGCGCCCCG-
CGCCCGGCCCGCCGCCCCCGCCCCCC-3 . M
Multiplex PCR Assay Kit Ver.2 (TaKaRa A#F], %5
RRO62A) RIS IRIAT Hbs v B 3 973
K %N DNA 0.5 uL. 10 umol/L 5|#1%% 0.5 uL.
2 X Multiplex PCR Buffer 12.5 uL, KE#E4AKAME 25
uLo ¥ %N 3 min. 94 CTIASE; 30s. 95 ‘CA
P 30s. 55 ‘CiBk; 20s. 72 CHEfH; 7min, 72 C
ZEfH, 30 MEFR, 4&1ET 8 ‘C. DGGE fIs&Mt: 55%
VIR 30% B FARERIRER, T 35 CT)g4E,
TEIRORFE 1 he 22 pL FEANE S 6 X VR WG LR rifd4 i
4 1IRE, IFE. WEHRE 60 C, HEN 200 V,
15 min J&, BHJEPERN 120V, BHE 720 min, {4HE
JEHLYK. HIKEE R, gel red AZBRYLKIYL G, FAMK.
Phiskatr, ST FEXNEMT. B2l
W . g5 R AE http:/rdp.cme.msu.edu/seqmatch/
seqmatch_intro.jsp MG EEXT, 3T B AR AL
2.8 SCFAs &3

FEERRIUR R E MmN A 0.3 ¢ A7, stk
1.0 mL, V&%), =IEME 10 mim, 5 000 r/min &5
10 min, B E3EWUH 0.22 pm AL, 254,
4 CLRAF, HT GC A (24 h WlI5E) . TRAXTHR
o RO : GRSl NEE 4puls TR 1pl. BT
B2 1 uL. 5% 1 uL. IECHR 1 ul, ff 4K E
KA 20 mL.

Ik RGN GC: KIEE TS (FID): (il
N HP-FFAP (30 mX0.320 mm, 0.25pum) Agilent
i, FHEFET: WG 60 'C, LA 8 ‘C/min F
% 150 ‘C, fRFF 1 min, FFLL 40 ‘C/min FI3EFE T+
%220 CHR4F 2 min. FID AHEFRE DGR 43518 250
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250 C. AfCNES FEMEALL 30, 300 F1 20
mL/min LIRS . KA B, #E 0.5 uL,
LN 3 T 1. IBATH A 19 min.
29 HHRIENE

SR AR R, WK RIS ZE M 2 com, % H3EHT
THARZE-FLL (HBE) e, iy {EA 10X B
Biv 10X YBEHEATIIEE . RPNV, B R KR
PP ikt 3 MIEF, fH OLYMPUS DP72 BX61
DA RS, 7E 100 f5HALEF N fE A Image
pro-Plus6.0 F& 7 #t 2 Gk e s TR L kAT 5 2 e
N . FH R 45w B2 22 8 20 (colon
histopathology index, CHPD) ¥/ #x#E!S] (CHPI=

PSRE AN PRIZ T FE FE VT 43 -+ MOIR A B SR TP o 5 0+
ARIREEVES), XS R B R AT VR
2.10 SitERE

F SPSS 19.0 Gith B ATHAR 734, #07 2%
Ft, KHBEZERETTZE 7T (One-way ANOVA),
LT EATE, RAFESHRLR, HRLECRHZ E
K46 A i) Turkey HSD. 2 W7 45 5 A Ntsys2.1
AR ) UPGMA BT 4R SR 28507
3 Z#R
31 FBHERKRARETH

2RI N R R G R R %A
)R A B 22 S e i L (P>0.05); WL 1.

F1 BHEKRERE (X £s5,n=12)
Table 1 Body weight of rats in each group (X *s,n=12)
, i /g
ZH 5 FE/(oke!
L WEeke ) w1 K %14 K 27 R
o iR — 202.21+22.77 256.10+46.43 298.34465.88
it — 197.37+14.97 243.90+38.09 279.16£45.30
KRAZ K IR 21.6 208.424+15.01 252.05+32.91 288.70+41.07
RSN 2.7 207.144+13.52 248.30+23.86 290.61 +35.82
3.2 FBEKRKREFRENEL 7574528 d i, SXTIERAMLL, FRAZH KR AR
gERI. SXRRALLE, fE4A2528d G, 1A R (P<<0.01); SHEBIHAMEL, KRR

R BRHME SR> . BRI M SKE
HEIR/D (P<<0.05. 0.01); SR, 7E4524
28d Jr, fRRZ i K RAME S BB, Bk
FEH RN S KE B E N (P<0.01),
KORAZ KSR R HE R B N ok S
BN SRS /KE BRI (P<0.05). W3 2.
33 BEKRREEDAFITE. DUATE. ALERAT
B ELLE

SEREIN, ZH S K RAZ KSR K RS
HOR I B R VR BE R IR B (P>0.05), 1E

HARMEEZ, (HERAEZE (P>0.05). WLE 1.
34 EARYPHEEZRREER

E R, 5XHRZHAR L, B ZH A0 TR S B
HERAREZE (P>0.05), GY/GHEE (P>0.05),
FRREARBEE G (P>0.05); SEMALE, K2
a A ToH B AR S E O (P>0.05), GY/GEIFK
(P>0.05). ME/ERFEEFE (P>0.05); KFR{ZK
PR E I S B0 (P<<0.001), GY/GETHE
(P>0.05). MH/ERFEEH R (P>0.05). W& 3
AIEE 2,

®2 KRR AEER FELER AR IEEME KRB (X 25, n=12)

Table 2 Effects of Cannabis Fructus water extract on fecal property of rats with constipation and enteric flora disturbance

(X £s,n=12)
5 iill=v 24 h &k ORISR (g4 ) FEAEEKEY%
2 4 > > >
(ekg) HaRk  Hl6K F28K FaR OHI6R  H28K Ba4R - HI6K 28K
X —  37.06%£297 36.60+1.06 27.53+2.76  0.15£0.00 0.17+£0.01 0.171£0.01 41.12+8.11 42.51£549 31.33+£4.55
1A — 26131431 23304255 2045+1.84"  0.17£0.05 0.17£0.03 0.1940.01" 39.41£7.15 27.02+4.39 16.14+3.89"

KIAKEER 216
RRZEATT 27

30421354 30.81+2.26 28.67+0.64"

0.14£0.05 0.1740.01 0.16+0.04°
40.75+9.69 41.08+2.55 39.08+1.48"" 0.12+£0.01 0.1440.04 0.15+£0.01°° 44.48+7.98 3023+6.75 31.08+531°°

36.86+9.03 38.67+7.56 2822+4.67"

L4 *P<<0.05
*P<0.05

*P<0.01: SHRAKE: “P<0.05 “°P<001, TF
**P < 0.01 vs control group; 2P < 0.05 24P <0.01 vs model group, same as below
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K 3R B
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1 KERM KRB B E B R AL B A RETEEEDRIATE (A)- RUATE (B). ABATE (O HEMFM (X £s,n=12)
Fig. 1 Effects of Cannabis Fructus water extract on Escherichia coli (A), Bifidobacterium (B), and Lactobacilli (C) of rats

with constipation and enteric flora disturbance (X *s,n=12)

®3 ARICKRRNHEERFFARRARSMERILOINEE (Xx£5)

Table 3 Effect of Cannabis Fructus water extract on flora ratio in cecum of rats with constipation and enteric flora

disturbance (x )

2H 5] 7 E/(gkg™) n ROV TR DSE GG~ FFER /R B
Xt e — 11 337.25+82.33 0.97+0.49 1.01£0.32
T — 10 288.59+90.37 0.83+0.47 0.77£0.62
KA KR 21.6 12 486.07+£97.29**% 0.89+0.50 0.89+0.48
LIk 2 w4 To 2.7 12 346.50+92.64 0.814+0.22 0.89+0.24
s N i 3 ) e
- _/' s L k_‘ = B
L e "‘l T""‘: oy 3 : e - = = i ‘_ »
J, ¢ : £= =y 5 =
-';J‘f':/ § ¥ T - - L A
4 * 5 1 = ¢ . - =3
R e . 7 H A e W e ; i oo
it B IBRAZ KB IR Z AT

2 KRR B E R AL AR 5+ AE IR

Fig. 2 Effects of Cannabis Fructus water extract on bacteria in cecum of rats with constipation and enteric flora

disturbance

3.5 EMTIHERMFEHLLER
BRI S SRR, MHIRHI4HEE 2 DNA 28
b o E A RIS, WK 3-A.
JEFEIZ) 200 bp,  SRATIEMT S, A RER HAR
BAERG, ot RAAER S A B A, LAl 3-B.
PCR 7##) DGGE LIk &5 R, ANFE RN E AR
BRI BBt k, W 3-C.
HARSH M 7, FH4: NCBI blast K630 545
RE R P A A AR AR, Wk 4 B
N, HA A 2. 40 17, 24, 36, 38. 43 5 NCBI
i I B A b8 IR PRI IE 3 96% LA o FiT
D7 B4 R AR B 7 SR 3L 50 2 AT, Hodr [ RE T

17 (2. 4. 6. 17, 24, 28, 31. 36. 38) &%, H
VCORIFFRETT (1. 104 194 20, 27), AMHEHNL
B A, SXT R AH b, A A R BE R )
(Firmicutes): | FRYNER (F&747 20 MEJE IV B (5%
i 6) W, Allobaculum (2547 24). Blautia (%%
i 28). BIFFR (% 31D, W B ERE (KA1 38D,
TRRARW R 17D Bl AT B EHIRE (%
w1 19). EHME (%54 20). Barnesiell (5k7
43) %, AMERED> K 4. SHEMAE,
KA KSR E M+ JERERF ] (Firmicutes): [
JEAFE (2547 15). Allobaculum (Z5747 24). TR
IR R 2) AR, BEBRE R 35).
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A
1500 bp
Marker k% KIRAZ BT GPHR
AT TR
B
200 bp

KIFRAZ BT TR
IKFEM

Marker t55%
wETe

XTI B KRR

PARZ AT

3 YAEE DNA BIKZER (A). 16S DNA i #8748 k4R (B). PCR-DGGE ElZ o4 (C)
Fig. 3 Electrophoretic results of total DNA (A), amplification products of 16S DNA by PCR (B), and PCR-DGGE (C)

4 DGGE HMFHFMHFMFFERA R BRFIIRMER

Table 4  Detection of similarity bands and specific band in genes segment by PCR-DGGE
D5 A7) F 3K Z/bp NCBI H i N3 B 40 B A & S8 55 AHALAE /%

1 it 189 WEIRE Prevotella sp., AY244922 83.0

2 T 169 THERINEE Anaerostipes sp., AF371638 100.0

4 pagiGl 194 FLER W Lactobacillus sp., AB186343 100.0

6 A 172 W2 & IV Bt Clostridium TV sp., F1879063 90.2
10 i 188 YK Porphyromonadaceae sp., EF098730 86.1
11 KIBRAZ K FE 169 YKL Porphyromonadaceae sp., EF098730 88.9
17 pagit 170 TERAREE Butyricicoccus sp., DQ326231 100.0
19 it 189 WEIRE Prevotella sp., AY244922 84.1
20 Jxi) 189 42 i B Porphyromonadaceae sp., AY239409 96.1
24 ot HE 194 Allobaculum sp., R-9184; FI878983 97.8
27 ot e 190 KB Porphyromonadaceae sp., AY916146 74.7
28 o HE 169 Blautia sp., GQ491172 96.3
31 KIRAZ KRR 172 HUFF I Oscillibacter sp., EU462346 95.7
36 it 170 % KB Roseburia sp., DQ800041 96.3
37 KIRAZ KPR 179 B LT Roseburia sp., AY976914 95.7
35 KR IK IR 177 JR B ERE Ruminococcaceae sp., AF371781 100.0
38 pagics 169 J& B EKE Ruminococcaceae sp., AF371781 100.0
43 i 190 Barnesiella sp., EF095978 84.2

Blautia (k717 28) TRRAR B GGkl 17D, BUFF 1 (5%
w31 ME, RERE IV B (KA 6) b AT
W1 AREEZ R4, HEIRE GR 1,
19). Barnesiell (%77 43) Joi.E4k; HZREE:
PIRW (K7 37) HE.

Pl e & B A IR <4 (1) 5 (0)” 3T R

FKobr, SRRWH, HA. BEH S KR K
PR AR 2 25 A O 4L R TR R AR AL
60%, KERAZ/KIBIRA 5L IR 2 75 42 o i 2
H RN 61%~72%, Xt HE4L 5B/ 4 i
TS T BRI N 67%~T78%, 2 B AU 75 1t
FRARRE bszma T g s a1 A2 4k, HOKRRAZ KR
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W5 AR 2 2 A Jo 0t i 8 B 2S00 ) TR A
M. WK 4.
3.6 EAMEEEH SCFAs HINIE
BRETESIEEREN: ARARK R
(P<0.001). F TR (P<<0.05). T (P<0.05).
SRR (P<0.05). IECER (P>0.05). j SCFAs
(P<<0.001) FREMZESR. NI (P>0.05) L
EMER. ZEKLK (Turkey HSD) ZEREW.: 5
TR LA, B S KRR TR TR
A& SCFAs /KPR EFE (P<0.05. 0.01), A
fR. BT FRR. FCRELEELI. &S,
3.7 NIRRT ER K R AR TR IR EE B R
FRIZ T 2 iR . AR )45 g B s IR P

X CHETED

AEENEZER (P<0.001, one-way ANOVA). X
HHEZ 38 % (Nonparametric tests) Lb#¢ CHIP ¥
g, GERRA . ASIRI A IA) 25 N od B AR A W 3 22
5 (P<0.001, Kruskal-Wallis ANOVA). £ E5:
(Turkey HSD) Z55REW]: SxIAZAHLEL, BAIAH
BB IR AT, MORANM KRR, ROERIEIES:
SHERBGE, ZRREE (P<0.01); HHAA
FHEG, KRR IR R s IR IR, 452345
B EWE (P<<0.05. 0.01). W% 6 AIE 5.
4 g
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Fig. 4 UPGMA similarity clustering analysis of sequencing results of intestinal microflora

TS5 NRICKBRTFEREZILEI KRR S SCFAs KFRIRM (X +s5,n=12)

Table S Effects of water extract from Cannabis stativa seed on SCFAs in the cecum of rats with constipation and enteric flora

disturbance (X £s, n=12)

I/ SCFA/(umoL-g™")
ZE%IJ -1 23 23 oy 23 S gpsy i py =
(gkg™ L MR TR TR SRR ECi M
o} 8 — 79.32+15.62 3.43+2.65 0974024  3.4240.87 1.2140.27 0344034 90.75+21.27
it — 138.42437.55"  3.1940.80 0.80+£0.10  6.71+3.12° 1.13£0.15 0.3120.13 166.65+44.62*
KR AKIE 21.6 122.65+48.91"** 2.994+0.56 0.86+0.19  582+1.81" 1.17£0.20 0.39+0.11 145.82+31.93"
2.7 78.67+12.98%  2.174+0.37 0.59+0.15"° 3.71£0.97° 0.92+0.20 0.15+0.12 86.23+14.44*

®6 AR AEE R R AL ERUEIRIELEMNRNE (X+5)

Table 6 Effect of Cannabis Fructus water extract on pathological structure in colon of rats with constipation and enteric

flora disturbance

253 il (gke ™) n F& B3 IR B /um CHPI ¥4
payi — 11 68.50£13.15 1.454+1.86
T — 10 39.55+ 8.72** 9.30+2.31"
KIRAZIK AR 21.6 12 59.63+17.82° 3.58+0.79™
IR Z itk Tt 2.7 12 5236+ 9.76™ 3.08+£1.62""
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Fig. 5 Effects of Cannabis Fructus water extract on pathological structure in colon of rats with constipation and enteric

flora disturbance (x 100)
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