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Regulatory effects of Cannabis Fructus oil on gut microecology in D-galactose-
induced aging mice

LI Gen-lin, GUO Chen-yang, WU Su-hui, LI Han-bing, SUN Jing-ya
Henan Zhongjing Medicine Health-Aging Engineering Research Center, Henan University of Chinese Medicine, Zhengzhou
450046, China

Abstract: Objective To investigate the effects of Cannabis Fructus oil on the regulation of gut microecology in D-galactose-induced
aging mice. Methods The Kunming mice were divided into control group, model group, positive control group (Jin Shuanggi group),
Cannabis Fructus oil (12.0, 6.0, 3.0 mL/kg) group with six males and six females in each group. In the control group, normal saline
was injected subcutaneously into the back of the neck every day. The other five groups were injected subcutaneously with 1%
D-galactose aqueous solution, and the volume was 10 mL/kg. After 1 h, the control group was given normal saline by intragastric
administration. The other groups were intragastrically administered with different doses of Cannabis Fructus oil for 42 d, and the
dosage volume was 20 mL/kg. After the end of the administration, the change in body weight was analyzed; The proximal intestinal
tissue of the ileocecal area and the feces in the cecum and colon were retained. Gram staining was used for the detection of
Gram-positive bacilli (G*b), Gram-negative bacilli (G™b), Gram-positive cocci (G*c) and Gram-negative cocci (G ¢); The ileal mucosa
changes were observed by HE staining; The pH value of the colon feces was determined by pH meter; And the content of short-chain
fatty acids (SCFA) in feces was determined by gas chromatography. Results The results showed that Cannabis Fructus oil increased
the ratio of bacillus, reduced the ratio of cocci and the cecal coefficient, decreased the pH value of the colon, significantly improved the
colon pathological changes of the model animals with unbroken membrane skin, regular glands and rich cup cells and fluff rich,
increased the content of SCFAs in the intestine of mice, and significantly increased (P < 0.01) the content of acetic acid, propionic acid,
butyric acid, isobutyric acid, and significantly reduced (P < 0.01) the content of isovaleric acid. Conclusion It could conclude that
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Cannabis Fructus oil can up-regulate the ratio of D-galactose-induced mice intestinal bacteria structure, improve the intestinal
microecology, so as to provide theoretical support for clinical application and product development of Cannabis Fructus oil.

Key words: Cannabis Fructus oil; aging; intestinal microecology; short-chain fatty acids; Gram staining; acetic acid; propionic acid;

butyric acid; isobutyric acid; isovaleric acid
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B A B L (P<<0.05), HAlZH S5 %R
AL (P>0.05) L4t m s KR w7 E
HERHEHAME TSGR L (P>0.05), Kk
=R E A B TR EA (P<0.01); X

R AH 5 0f HRZH LU, Gre BRI o A B AFEU L
BRFET & KB . ARGEL. S0
2 G'e BRI 7 S AN LB RN TR (P<
0.01); SXHIRLAAAEL, JORRA I b7 B 4 B 25 PR

B ETFEHME LS5 X (P>0.05).

(P<<0.01), WLz 2 f1 1.

R1 KBRCH D-FABEHRZ DRAEFRENFM (X +s5,n=12)
Table 1 Effect of Cannabis Fructus oil on body weight of D-galactose-induced aging mice (X s, n = 12)

a5 ¥l i) P g
(mLkg™) ENIPR 13K 528 K 534 K 542 R
Xt iR — 27.32+2.99 35.30+5.89 40.19+6.23 41.85+6.01 41.95+6.43
A — 26.94+1.94 33.39+3.28 37.27+2.63 39.09+4.08 40.75+3.50
S 20.0 27.26+1.76 35.37+3.17 40.29+3.98 42.22+3.68 41.84+4.34
KRAZ 12.0 26.90+3.15 33.63+4.32 38.33+4.92 39.00+5.01 39.99+7.48
6.0 26.42+1.71 34.28+4.99 39.49+5.73 41.59+6.79 42.84-+5.66
3.0 26.45+2.25 32.48+4.40 36.89+4.40 38.36+5.77 39.76+5.40

FT2 KRS D-EAEHREE/NRBERTE R TKESH. FIRELLE. G #E. Gre BKERISM (X £s,n=12)
Table 2 Effect of Cannabis Fructus oil on total intestinal bacillus, total cocci, ratio of bacillus to cocci, G* bacilli, G* cocci in

D-galactose-induced aging mice ( X £s, n = 12)

215 A 257 B (mL kg ™) LIREISS BRI AL FEER B LA G'b FF#iI%  G'cBKE/%
if R — 188.25+150  11.75+1.50 16.23+ 226  4450+2.43 2.63+0.47
AT — 173.75+£2.21%  26.25+2.21% 6.65+ 0.63*  15.13+3.90"  7.00+1.58*
S XL 20.0 190.50+3.00"  9.50+3.00™  21.67+ 6.90°  48.12+2.49™  250+0.40"
KRAZ 12.0 183.50+1.29™  16.50£1.29™  11.17+ 0.95 49.25+0.86™  2.13+0.47"

6.0 192254287  7.75+2.87"  2864+14.16™ 51.13+0.85" 1.25+0.64"
3.0 176.75+221  23.25+2.21 7.66+ 0.81  44.0040.70™  2.25+0.65™

5xB4IE: P<0.05 # P<0.01l; SHMALLE: “P<0.05
“P<0.05 *P <0.01 vs control group; “P <0.05 **P <0.01 vs model g

K IBRAZ i 77 B
Bl KERZHX D-FAREBRE NRIFEEFEHNENE (E=KEE, x1000)
Fig. 1 Effect of Cannabis Fructus oil on intestinal bacteria of D-galactose-induced aging mice (Gram staining, <1 000)
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3.3 KFRZIMXT D-HFLPERERE /NR GG FEE pH
B. FRABIIFMN

R (R 3) KW, BSR4, pH
B BEMARFAHEIE (P<0.01), KR E .
R A g i 4 SRR AH AR L, pH . B &R
R WML (P<<0.01), K BRAZ MG B2 5 A
ML, pHEFFIK (P<<0.05).
3.4 KRRIZix D-FIAEH =L DREBFHEST
HIER A

X B2 [l iy ) R I B B e, T HE ) EL A
7, HhE ARG, REFE, RAZG
i, ERORKRIMZESR. $G4. BEIE. RBE, [asiok
RIWMAE M. AM. BN SR R
JBE L B WA AR, ARG, RBRD, R
PR RY, EXMRALERZER. KR
3 KRRIZHAT D-4ILERETE/NRLEE pH . BB A
IR (X £s,n=12)
Table 3 Effect of Cannabis Fructus oil on fecal pH and cecal
coefficient of D-galactose-induced aging mice (X *s, n = 12)

mg TR onm ek
(mL-kg™)

payis — 6.50+0.22 1.10+0.22
R — 7.10+£0.33*%  1.77+0.31%
SR 20.0 5.87+0.08™  1.17+0.10"
KRAZ 12.0 6.294+0.31"  1.26+0.17"
6.0 6.704+0.14™  1.40+0.24™
3.0 6.804+0.26"  1.34+0.15"

Y

MEs L ARSEA RS 5B, &
JEE b ek, MRS, MRIFEE, RE
F&=. LK 2.

35 GCEMMEZHHIGEFEEN

351 A HIFE EARLmEIEFET, R
P R s RO B[R], B AR S AR S,
SERGLE A A, FESL T SCRA SR SR SCFA (1)
HEIE[a] A7 B BEAAR) &, E B & A B2 A
Hoy. MBRMP L. WK T, R TR, B/X
F& I OR BE I [A] & RSD 437304 13.20 min. 2.32%,

14.68 min. 1.53%, 15.98 min. 1.50%, 15.10 min,
2.20%, 16.55min. 0.93%; FEdhH LR IR, T
PR 5 TR« S R 4% BE Ik 7] & RSD 4314 13.22
min. 1.81%, 14.73 min. 0.98%, 16.00 min. 0.76%,
15.14 min, 0.69%, 16.57 min. 0.68%. & /< AHH
0T B R v R I A U el L ] 3.

35.2 ZRPEAHSCHEEE  SCFA FRGINME A AhbRiZ:,

HEFEEN Lul. DL SCFA 7 % HE i W T A 2 A
Fr (YD, WREENEEALFR (XD, {# ] Excel [B]H5#7,
SR H bR vl 28 1 18] U5 5 FE  N FR Y =18.366
X-+22.962, r*=1.000 0, £kl 3.125~200.000
nmol/L; PR Y=42.16 X+26.068, r>=1.0000, %
PEEE 1.562 5~100.000 0 nmol/L; IETHR Y=
62.518 X+49.532, r’=1.000 0, Zk*:75Hl 1.562 5~
100.000 0 nmol/L; 5+ TR Y=83.176 X—0.874 6,

r’=0.999 6, #E3Hl 48.828~2 000.000 pmol/L;

SR Y=70 X+103.8, r’=0.999 5, 1.562 5~

2 KERZimRT D-FELAER =R/ REMRERNSN (HE 26 10X40)
Fig. 2 Effect of Cannabis Fructus oil on ileal mucosa of D-galactose-induced aging mice (HE staining 10 x<40)
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1-acetic acid 2-propionic acid 3-isobutyric acid 4-butyric acid

5-isovaleric acid
3 SCFA RAXER&E (A) FARRIHXT D-EFBEHR
#/\FEM SCFA (B) WIS1EE
Fig. 3 Gas phase diagram of mixed SCFA (A) and effect of
Cannabis Fructus oil on SCFA in cecum of aging mice
induced by D-galactose (B)

100.000 0 nmol/L; #5HRFEW, L. WK, T,
TR RIRERIE & B IR O N 2R R 47 .

353 MEEAE H R R IR — IR A
Rt VAV S [ — I V25 10 IR, H TR A 2

Pt iES: 3 d WAHREW, & H&E 3k, H
PR S ORR. NIR. TR T TR, FIKRM
H W FE % K RSD 4314 12.406 nmol. 1.31%,
12.373 nmol. 1.67%, 6.178 nmol. 1.50%, 0.231 nmol.
1.89%, 0.267 nmol. 2.78%; H [al¥&%5 E J2 RSD %3
%N 12.464 nmol. 0.48%, 12.490 nmol. 1.23%,
6.1526 nmol. 1.76%, 0.208 nmol. 2.71%, 0.253 nmol.
1.28%, FEmHP . WK, TR, R TR, 7K
PR (1) H PR % B & RSD 43724 9.485 nmol. 1.80%;,
1.359 nmol. 0.86%, 2.626 nmol. 0.29%, 0.139 nmol.
1.36%, 0.130 nmol. 1.93%; Ha¥52E & RSD 4>
74 9.147 nmol. 3.43%, 1.329 nmol. 2.77%, 2.557
nmol.2.30%, 0.135 nmol.1.67%, 0.127 nmol.2.03%.
UL E B RIF
35.4 HEMEIRL  REEEUE —/DNRERIEE 2
7% 029, LMMHCNAIR, 5 140 THRIGTMA S
SRR 2 RO R IR, R IR b SCRA (1) il A 2
JIEAC AR SR SR R I . XS, . R
3AMNKEE, BNKE 3. MEZR. N TR,
F TR 7 R I 2 BRI W2 4 70l o 99.77%
101.34%. 102.16%-. 100.06%. 101.22%, FHWi%Jj
EUER AT 5
355 FaEMEiAEe  HUE AR, EAH R A
A 0. 2. 4. 6. 8 h it SCFA &RHIS &,
BRI S R, HHE O AR TR, =TI
SRR RSD 1H 55N 2.33%. 2.20%. 2.73%-
1.79%. 0.134%, ZREATEIZIT [R5 2 A E47 I e
N5 ] S
36 ARIZHX D-FABBEZNIRERF
SCFA (Z. AlR. ETE. FTE. RKE&)
HEExh

X EAMEL, BRA LR, NER. IR
FRK (P<0.05), TR, 7T REEMEERK
(P<<0.01). SAAIHALL, 40082« KR I 5
L RAEAN K. NR. TR, 7 TRYEE
W% (P<<0.05), KIFRAZJH 7220 10 7 R A 52
FREL (P<0.05). W% 4.
4 Tig

ERIE R S DN ERMES RS, E
FEVNRAESHINLAR B S AL R G AR B E R R T
IR B Ry, R SR I LR
BERDWE EVIG. A IR,
A B A3 TETH A3 R T R A 4 B s R4 2 B B BE 1
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F4 KRR D-FEEH=Z /DR EMA SCFA I#2IE (X £s,n=12)
Table 4 Effect of Cannabis Fructus oil on SCFA in cecal of D-galactose-induced aging mice ( X s, n = 12)

5 Eeespilhsol C/(nmol-pL1)

(mLkg™?) 7 ] TR T 5 IR
it i — 10.90+2.47 1.354+0.18 0.24+0.11 5.25+1.56 0.69+0.04
it — 7.914+1.02% 0.8540.36* 0.1240.04* 1.62+0.35" 0.22+0.03"
I3 20.0 24.65+4.48" 2.28+1.15™ 0.15+0.04" 11.724+1.80™ 0.16+0.03
KBRAZ 12.0 20.21+£2.42" 3.184+0.39™ 0.154+0.13" 7.83+£2.27" 0.1240.02"

6.0 17.93+4.52" 2.63+0.51" 0.1440.03" 6.06+2.64™ 0.19+0.02
3.0 16.40+3.60" 1.794+0.48 0.224+0.05™ 5.59+1.55™ 0.28+0.03

W I E AT . ) AME FLER B A BE K B AR
WA ALER .. WREA VIR, "IEHEN pH
EREAS,  REAI I ALFEAR 22 25 22 S0 B AE A 9 DR B
ST R S S, MAEIENA 2w E
B R A, A R RRAEIRE R IR,
A LR VT I Jizp 38 B 5 2 A0 2, AR IEE R AL,
TR=Ei LG

B A LT #RRE o Al B, = A R AR TR
H2gs e SCFA EE = AEREA, (A AR
ZilnfEmH SCFA W& EE S, BALELYEH
SCFA & EAFE, (HELER. WNIR. TR
FAFRIRDD, R R 45 i 40 1 1 e 78 B A R /) g >R 1)
WKL G B, RS MR B8, 54 T4l
PR S RSB, 45 AL R F A AR,
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