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[ Abstract]  Objective In vitro cell experiments were conducted to study the proliferation-inhibition and apoptosis
effects of five species of Ferula from Xinjiang and several polar regions on human colon cancer HCT 116 cells, and an in

vivo study examined the effects of five species of Ferula from Xinjiang on colon cancer CT-26 mice. Methods Human
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colon cancer HCT 116 cells were treated with five species of Ferula from Xinjiang and several polar regions. The optical
density absorbance was measured by MTT method , the proliferation-inhibiting rate was calculated, and the cell apoptosis
rate was measured by flow cytometry. A BALB/c colon cancer CT-26 mice tumor model was established and randomly
divided into a normal, model, cisplatin and Ferula species high-dose and low-dose groups. On the 11" day, the mice were
sacrificed, the tumor, spleen, kidneys, and thymus were removed, and the organ index and tumor inhibition rate of each
group were calculated. Results For HCT 116 cells, the inhibitory ICy, values of Ferula ferulaeoides, F. songorica, and
F. sinkiangensis were 26. 06, 28. 31 and 42.27 pg/mL, respectively, while the inhibitory effect of F. krylovii was weak,
with an ICy; of 131. 61 wg/mL. F. conocaula had the weakest inhibitory effect, with an ICy; of 261. 77 pwg/mL. Petroleum
ether, methylene chloride, and ethyl acetate extracts of F. songorica had obvious inhibitory effect on HCT 116 cells, but
the water-saturated n-butanol extract had only a weak inhibitory effect, and the water extract had almost no inhibitory effect.
Among the five species of Ferula found in Xinjiang, F. songorica had the best apoptotic effect on HCT 116 cells. Compared
with the normal group, colon cancer CT-26 mice treated with Ferula tended to have decreased spleen, kidney, and thymus

weights and organ index, which is consistent with the positive-control cisplatin drug group. In terms of tumor inhibition

effect, the tumor inhibition rates of F. songorica high- and low-dose groups were 61.73% and 67.40%, respectively.

Conclusions
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The anti-tumor effect of F. songorica is promising and worthy of further study.
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Table 1 The inhibiting proliferation of five species of Ferula in Xinjiang on colon cancer HCT 116 cells

W (/L) Pz ETEL /BT FRPTEL e BT AT
Concentration F. ferulaeoides F. songorica F. sinkiangensis F. krylovii F. conocaula
300 98.02 99. 45 99.77 89.26 74.52
150 99.51 98. 96 99.19 51.64 22.96
75 97. 60 88.75 95.50 24.75 15.43
37.5 32.34 37.91 28.53 14.30 12. 06
18.75 16. 11 19. 16 0. 45 -6.14 11. 81
9.375 19.58 18.28 4.30 -0.98 6. 14
1Cs, 26. 06 28.31 42.27 131. 61 261.77

‘E‘;A:E’%‘Xﬂﬁ;Bzgﬁméﬁ;C:YE%KW%;D:%EW%;E:?{:EW%;F:%ﬁ%ﬁﬁ@%o
1 e s AhEELXT A\ S50 HCT 116 20 A4 14 58 3 1 T2 25 14

Note. A, Normal control. B, F. ferulaeoides. C, F. songorica. D, F. sinkiangensis. E, F. krylovii. ¥, F. conocaula.

Figure 1 The inhibiting proliferation of five species of Ferula in Xinjiang on colon cancer HCT 116 cells
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Table 2 The inhibiting proliferation of F. songorica various polar sites on colon cancer HCT 116 cells

AR (pg/mL) L A MBS e LR CTRTE IET A KB
Concentration Ethanol part Petroleum ether part Dichloro methane part  Ethyl acetate part N-butyl alcohol part Water part

300 99. 45 97.76 94.24 92.28 78.62 32.61

150 98.96 98.07 95.89 91.29 17. 46 32.18

75 88.75 99. 48 99. 17 92.78 16.03 29.97

37.5 37.91 37.17 53.92 40.21 14. 88 29. 66
18.75 19. 16 40.24 30. 80 19.91 31.57 24. 47
9.375 18.28 18. 88 21.36 4.16 17.49 20.91
1G5, 28.31 20. 46 20.33 41.92 396. 18 12395. 51

F3HR S PRI S5 98 CT-26 /N BRUS E SVES 1952 0

Table 3 Effects of five species of Ferula in Xinjiang on tumor weight and organs of colon cancer CT-26 mice

ZH 5 N YRR (g) JRITE (mg) JEHE (mg) B T (mg) i B B (mg)
Groups Body weigh Tumor weigh Spleen weigh Renal weigh Thymus weigh
Py
DLES 10 24.07+2. 68 / 93.33+0. 01 157.99+0. 02 42.90+0. 02
Normal group
R
B 11 21.83+2.31 370.48+0. 16 74.63+0.01 " 186. 57+0. 23 36.12+0. 02
Model group
I ZH . o
. _Ifl 4 19.66+1.21" 5.94x0.01%  17.30+0.01™ 106. 200. 02 1.42+0.01™
Cisplatin group
5] 4 25 1 77 4 )
m%ﬁfx“_”% i 10 22.90+2. 46 506.58+0. 16" 72.65+0.01" 123. 96+0. 03 25.01x0.01°
F. conocaula high dose group
5] 4 ZE IG5 2
; P R 10 23.12+1.76 447.34+0. 16 63.58+0.01" 118. 08+0. 03 34.00+0. 01
F. conocaula low dose group
- B R A A R Y
*{E@’%““Ji il 10 21.25+1.74 435.20+0. 13 47.83£0.02° 114.510. 03 22.69+0.02"
F. krylovii high dose group
n )2
*EM?WE&“JE’E 9 20.29+0. 90 316.7120. 23 49.7420. 02" 110. 63+0. 04 19.33+0.01°
F. krylovii low dose group
o S B A i 7R R 4
. %ﬁ “@“_“JE il 10 23.82+2. 34 416. 66+0. 32 63.19+0.02" 121.28+0. 02 26.69+0.01"
F. sinkiangensis high dose group
B | 54 ,
'%'THT%EWE‘ A 10 22.65+2. 08 269. 77+0. 08 51.68+0.01 " 116. 89+0. 03 24.5420.127
F. sinkiangensis low dose group
A B B 55 ] Y
] z”_ﬁ%'?“@ H 10 21.82%1.65 246.760. 14 56.57+0. 02" 116. 68+0. 03 23.750.01°
F. ferulaeoides high dose group
2 Ap: Fi 54
SEMAEA R 10 23.40+2. 16 235.28+0.09*  59.16+0.02" 125. 58+0. 04 28. 00=0. 01
F. ferulaeoides low dose group
B 7% BT ], e 770 £ 4 . . ”
BRI 9 19.68£1.96"  141.77+0.08"  13.940. 004 68. 16+0. 01 11.5520.03
F. songorica high dose group
THENES 7 B 9170 4k 4 .
MR BRI B 10 19.87+1.31%  120.780.06"  18.120.01" 83.68+0.01" 3.48+0.03 ™

F. songorica low dose group

e HIEHAAMLL, ©P<0.05, ™ P<0.01; SBAMHL, *P<0.05, *P<0.01,
Note. Compared with the normal group, * P<0.05, ** P<0.01. Compared with the model group, *P<0.05, *P<0.01.
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Figure 2 The apoptosis rate of five species of Ferula in

Xinjiang on colon cancer HCT 116 cells
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e AR TE M B B0 T, 45 SR R BT LR
YHEES JK BT R i 201 /0 BRI o M AR 4K 5 I
WA HC A B (P<0.05) , 2 R BR G
SO HE 3 FhBTAR LS 25 40 U AR e R S I
B YIAR L TC A ARk (P>0. 05)

FEAIRE 3 5 TG, A S 56 445 SR W 60, G HL BT 24K
FER2H 357 5 B A0 300 2 22 < BT B v R ) e
VHEES I o] 21 v I 700 4 H00R R N 14 51%
27.18% 33.39% .36. 49% .61.73% .67.40%,
YRS SR BT BG4 98 CT-26 /IS BRI i 478 ) J ik

R4 WS FIBTELXT S5 CT-26 /INEUNE S48 B8 3 14 52

Table 4 Effects of five species of Ferula in Xinjiang on organ index and tumor inhibition rate of colon cancer CT-26 mice

il MR (%) J4E £ (mg/g) 68 (mg/g) Ha 58 (mg/ g)
Groups Tumor inhibition rate Spleen index Renal index Thymus index
Y
w4 10 / 3.88+1.00 6.56+0. 46 1.78+0. 62
Normal group
T 4
Ba 11 / 3.42+0. 67 8.55£1.49 1. 65+0. 70
Model group
404
. “)‘%.E’E 4 98. 40 0.88+0.65 " 5.40+0. 82 0.07+0.05 "
Cisplatin group
44 25 2 7] k4
PAHE S5 ) 2 10 -36.74 3.17+0.78 5.41x0. 87 1. 09:0. 26
F. conocaula high dose group
=X iwilhise
P A2 10 -20.75 2.75+0.36" 5.11£1.02 1. 470. 40
F. conocaula low dose group
- FL [ ] 4
Eiﬁj%mﬁji 4 10 -17.47 2.25+0.70 " 5.39+0.92 1.07+0.69 "
F. krylovii high dose group
i =4
FE IR A b 9 14.51 2.45+0.91" 5.45£2.02 0.95+0.41°
F. krylovii low dose group
I 2 e ) 4
. ﬁi;:ﬁjﬁ,—;ﬁ] BEH 10 -12.47 2.65+0.90 " 5.09+0. 80 1.12+0. 28
F. sinkiangensis high dose group
e Frd
. ?ﬁ%ﬁjiﬂ{f&u]mﬂ 10 27.18 2.28+0.53" 5.16x1. 41 1. 08+0. 77
F. sinkiangensis low dose group
2 A B 2 55 77 4 .
10 33.3 * 5.35+1.13 1.09+0. 37
F. ferulaeoides high dose group ? 2.59+0.85 * o
A~ [ X4
5 544;7%%1&”];7'1 10 36.49 2.53+0. 64" 5.37+1.30 1.20+0. 42
F. ferulaeoides low dose group
THENES 7 B 2] iy 77 £ 2 o .
BT ELE E 9 61.73 0.710. 18™ 3.46+0.99° 0.59+0. 19"
F. songorica high dose group
THE S R BT BRI 7] 2
/R PSR 10 67. 40 0.910.30 4.21£0.68" 0.180. 13

F. songorica low dose group

L SIERAIMIE, © P<0.05, ™ P<0.01,
Note. Compared with the normal group, * P<0.05, ™ P<0.01.
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Figure 3 The tumor growth of colon cancer CT-26 mice
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