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A comparative study on enhanced anti-inflammatory activity of Cannabis root
extract prepared by combined processing process
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Objectives: Cannabis root is a medicinal plant that has been used in traditional medicine around the world. However,
in previous studies using simple extracts, the biological activity was not relatively prominent compared to other herbal
medicines. The aim of the present study is to confirm the enhancement of anti-inflammatory activity and bioactive
compound of Cannabis root extract prepared by combined processing process.

Methods: A series of processes including repeated steam and dry, fermentation, hydrothermal extraction and ethanol
extraction was applied to Cannabis root. The antioxidant content of cannabis root extracts obtained through a
combined processing process was investigated by analyzing the total phenolic, tannin, and flavonoid contents.
Anti-inflammatory effects were tested in LPS-treated RAW264.7 cells. The anti-inflammatory mechanism was
examined by western blot. Finally, the component profile of Cannabis root extract was analyzed using High
Performance Liquid Chromatography (HPLC) and Thin layer chromatography (TLC).

Results: The cannabis root extract prepared by complex processing process had higher antioxidant and
anti-inflammatory effects than simple extract. Total phenolic and tannin contents were significantly increased, and
DPPH free radical inhibition activity was strengthened by combined processing process. Increased NO production and
iNOS expression in LPS-treated RAW264.7 cells were decreased in a concentration-dependent manner upon extract
treatment by complex processing process. Additionally, the Stigmasterol content of Cannabis root extract was
increased through a complex processing process.

Conclusions: Further research is needed on the mechanisms and substances that exhibit the anti-inflammatory effects
of Cannabis roots extract prepared by complex processing process.

Key Words - Combined processing process, Cannabis root, Stigmasterol, anti-inflammatory effect, Thin layer
chromatography
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1. OHOF 22| Se7t8 F&E29 & Z20iE,
B 3 S2EL0|E o H3}
ot e 7] mE 4714 2529 F E9
B §l2RS CSR-4SD-F-Lr (4933 pg/ml), CSR-F-Lr
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(32.89 pgmO 7] Yebdow, % v 3
2o CSR4SD-F-Lr (6426 pg/ml), CSR-F-Lr
(58.26 pg/ml), CSR-4SD (54.6 pg/ml), CSR-Nt
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E g2 foulst xols Holz]| Firh(Figure
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Phenolic content {pg/mg}

TPC TIC TRC
CSR-Nt 32.890.56 46.15£0.314 0.0340.009
CSR-45D 34.6620.71 54.60£0.272 0.04£0.114
CSR-F-Lr 45252097 £8.26+0.72 0.05+0.115
CSR-45D-F-Lr 49.33:1.2T 64.26£0.47 0.0410.013
E CSR-Nt
g & CSR-450
- 03 CSR-F-Lr

BB CSR-4SD-F-Lr

Phenolics content (jig/mg)

™PC TTE TFC

Fig. 1. Total phenolic content, tannin content, flavonoid content of Cannabis root extract prepared by combined
processing process.

(A) (B)

= 1001

£ -+ CSRNt S o

T o0 -5~ SCR-4SD = 100 o S mm CSRANt

§ CSRF-Lr % S R =3 CSR-4SD
| 80! 3 CSRF-Lr

g 80- ~¥- CSR-4SD-F-Lr = Bl CSR-4SD-F-Lr

& T

g 404 z oo

E o

& o 40

S 20 -

T °

g g 2

& o
0.0 0.2 04 0.6 0.8 1.0 %]

(=]

Concentration (mg/ml)

Fig. 2. DPPH radical scavenging activity of Cannabis root extract by combined processing process. (A) DPPH radical
scavenging effects for various concentration (B) IC50 values of DPPH assay. The values are significantly different at *#
( 0.05, ***P ( 0.001.

radical £7%-2 CSR-4SD-F-Lr, CSR-F-Lr, CSR4SD, 3. [0} 2| 25712 £520] RAW264.7

CSR-Nt 402 =7 YeRtOH (Figure 2A), 1C50 MEMZES0| 0Kz I

9] £=A]& CSR-Nt (843.2 pg/ml), CSR-4SD (780.18 ot #e 7kl e 471 FEE2 A 5

pg/ml), CSR-F-Lr (438.56 pg/ml), CSR-4SD-F-Lr T WollA] RAW264. 74| oA} A ZEAE YeA]

(320.65 pug/ml)Z CSR-4SD-F-Lrof|A] 7P ol oiokeh Z31 35591 500 pg/mlofAl CSR-Nt (114.00%),

kst 252 Herlgltk(Figure 2B). CSR-4SD (114.83%), CSR-F-Lr (107.13)& A|3£A
£go] 271519101, CSR-4SD-F-Lroll Al 102.06%
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Fig. 3. Effect of Cannabis root extract by combined processing process on RAW264.7 cell viability. RAW264.7 cells
were incubated with different concentration of Cannabis root extract (0-500 ug/ml) for 24 h. Cell viability was measured

by EZ-Cytox assay as described in materials and methods. Results are the means *

experiments.

9] N ZABELE Bt whi] 2 oA St
AR B8 RE =ZEoA AZEA0] L]-ﬂ-L]—
] 9F= 250, 500 pg/mle] HEE AAsHe] A
XYt ch(Figure 3).

4. tot 2] =37k £520] Nitrite 440
0IRk= &3
ot e kgl B2 g A48 ans <

ofH7] 915 RAW264. 74|24 LPS Ap=of 23t
NO Aol t]ale HFS ZARIAL LPS A=
93 NO AAL 13.59 uME 27151901, 500
g/ml SE0 A CSR-Nt (8.94 M), CSR-4SD (6.79
4M), CSR-F-Lr (6.34 uM), CSR-4SD-F-Lr (5.05
M9 08 =2 NO A/do] JA|5ISitH(Figure
4A). NO AJAo] Tofsle F49l iNOSQ| whld
HAS F7HH0E SRRl A, LPS Al=of 9%t
iINOSS] A2 1914 7.08% F7I5tom, 15k
o] 22804 CSR4SD-F-Lr (0.72), CSR-F-Lr (2.03),
CSR-4SD (2.85), CSR-Nt (4.38)2:0.8 iNOS9] dF
o] A=A CH, NO A1 dAot= 2o &
Qt}(Figure 4B).

SDs of three independent

5. OOt %2 =E0tE 552

A

oo 2] JkEe] UE 47 2220] HPLC
4 A= (Figure 5A)9F Zo] YERyit. 8719
=4 peak areaE A|'UoHA| HW6lGS o, CSR-4SD
oA CSR-Nt:th Z7}% peak area (RT: 2.327,
4.791, 5.009, 8.348, 8.903, 11.612)E &IsI3C
™, CSR-F-Lroj|A] CSR-Nt@} H|wd}o] ZHAE peak
area (RT: 2.327, 2.514, 4.791, 5.009, 8.348, 8.903)
7} #AEQIty. CSR-4SD-F-Lroj A& CSR-Nt:th
A2 TAH peak area”} EHO1E it} HPLCE 9|
&3 E4EA0A CSR-4SD-F-Lr] -ofm|3t 24
57k ERASHA] Folith(Figure 5B).

0| HPLC 24

6. Ciop 22| 2818 £ Stigmasterol
3 b2
diup Bl 7hgHo] WE 559 Stigmasterol
o FFE Hws] s TLC EAHEZ ot
(Figure 6). @ : 100 pg/ml FE9 Stigmasterol, @)
: 100 mg/ml 5=9 tjo} B & 225, 3 : 100
mg/ml FE° CSR-Nt, @ : 100 mg/ml L9
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Fig. 4. Comparison of anti-inflammatory effects of Cannabis root extract prepared by combined processing process.
RAW264.7 cells were co-treated with LPS (1 ug/ml) and Cannabis root extracts for 24 h. (A) Inhibitory effect of
Cannabis root extract by combined processing process on NO production. (B) The levels of iINOS protein expression
in LPS-induced RAW264.7 cells were immunoblotted and analyzed. Results are the means * SDs of three independent
experiments. #P(0.05, ##P ( 0.01 vs. LPS-untreated controls and *P ¢ 0.05, **~ { 0.01 vs. LPS-treated control.
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Fig. 5. Comparison of compound peaks of Cannabis root extracts (A) HPLC analysis of all Cannabis root extracts
prepared by different processing process. (B) Bar chart of peak area results for comparison.
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Fig. 6. TLC(Thin-layer chromatography) of the different extracts of Cannabis root showing the content of Stigmasterol.
Spot O indicates Stigmasterol, and Spot @ indicates water extract of Cannabis root, and Spot ® indicates CSR-Nt,
and Spot @ indicates CSR-4SD, and Spot ® indicates CSR-F-Lr, and Spot ® indicates CSR-4SD-F-Lr, respectively.

[ Dried Cannabis root
(finely shredded)

100g

Pressurized @ @
high-temperature
steamed and dried
(4x repeated)
OO
process
Hydrothermal
=T O O U
process
70% ethanol
SIS
process
= IR SR SR U
harvest
| csR-Nt || csR-45D |  CSR-F-Lr | CSR-45D-F-Lr |
3.99 4.12g ‘ 4.6g ‘4239
g : v
R AR TR
l R B e iw A TR
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