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Study of cancer cell apoptosis induced by Schizonepeta tenuifolia
with microfluidic chip technology

FAN Jia-xin', WANG Shuai"**, MENG Xian-sheng"* ¥ BAO Yong-rui"*°, LI Tian-jiao" >

(1. College of Pharmacy, 2. Liaoning Province Multi-Component Chinese Medicine Engineering Technology
Research Center, 3. Liaoning Province Modern Traditional Chinese Medicine Research and Engineering Laboratory,
Liaoning University of Traditional Chinese Medicine, Dalian 116600, China )

Abstract: This study was designed to elucidate the chemical composition and anti-cancer effects of
Schizonepeta tenuifolia’s ethanol extracts. Microfluidic technology was used in the study of Schizonepeta
tenuifolia from 9 different geographic regions. The ethanol extracts were examined with HPLC to establish
their Fingerprints in order to analyze the relationship between the spectrum and efficacy index through Grey
Correlation software, and a rapid HPLC-Q-TOF/MS method was established. The result shows that chroma-
tographic peaks of the 19, 6, 11, 16, 18th are the representative diosmetin, luteoloside, hesperidin, luteolin,
and apigenin. The 10, 12, 20th peaks may be naringenin-7- O-glucuronide or quercitrin, rosmarinate or acetyl-
corynoline, and 5,7-dihydroxy-6,4-dimethoxy flavone. The major chemical composition of Schizonepeta tenui-
folia was found to have the anti-lung-tumor effects. A new method was established for the quality control of
traditional Chinese medicine.
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Table 1 Sample information of Schizonepeta tenuifolia from
different areas. Henan 1 herbs from the capital city of Zheng-
zhou; Henan 2 herbs from Shanggqiu City, which was near the
medicine market in Bozhou, the options for the herbs in order to
explanating the difference in the same area

No. Place of origin Lot number
1 Anhui 150 901
2 Henan 2 151 008
3 Henan 1 150 502
4 Hebei 1509 025
5 Yunnan 151 010
6 Sichuan 151014
7 Hubei 14 010 833
8 Guangdong 151123
9 Gansu 151 121
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(100 mm x4.6 mm, 2.7 um), FEHH: 0.02% HFER K F
W (A)— Ol (B), TEFEREEYEHL: 0~10 min, 12% B;
10~18 min, 12%~13% B; 18~25 min, 13%~14% B;
25~30 min, 14%~15% B; 30~50 min, 15%~20% B;
50~80 min, 20%~30% B; 80~85 min, 30%~50% B;
85~90 min, 50%~100% B, #ii#: 1.0 mL-min'; 4%
30 °C; BEFEE: 2 uL; AIYEK: 330 nm.
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FALEEES) (neulizer pressure) SN 30 psi (1 psi=6.9
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Figure 1

Red is the fluid
channel layer; blue is the valve regulated layer (A); Pictorial
diagram of the chip in picture B

Schematic diagram of the chip.
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Figure 2 Hoechst 33342/PI double staining fluorescence detec-
tion results (x100). A, B, C, D, E, F, G, H and I represented
Guangdong, Yunnan, Hebei, Gansu, Henan 1, Henan 2, Hubei,
Sichuan, and Anhui, respectively
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Apoptosis and necrosis rate / %

Figure 3 Effect of the extract of Schizonepeta tenuifolia from
different regions on A549 lung cells apoptosis and necrosis rate.
Apoptosis and necrosis rate % = (number of apoptotic cells +
necrotic cells) / total cells x 100%. 'P<0.05 vs
Control

n=5, x+s.
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There are 20
chromatographic peaks in this picture which was numbered by

Figure 4 HPLC fingerprints of different origin.

Arabic numerals from 1 to 20, the specific information about
them was interpreted in Table 2 and Table 4, Peaks 6: Icynaroside;
11: Hesperidin; 16: Luteolin; 18: Apigenin; 19: Diosmetin; 20:
5,7-dihydroxy-6,4-dimethoxy flavone. S1-S9 is from Anhui,
Gansu, Guangdong, Hebei, Henan 1, Henan 2, Hubei, Sichuan
and Yunnan, respectively. R represents a control map
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it g A FH #8448 v P O TP o Sk o0 o) it i 400 i 34
FR) S BB BE I 9 19>6>10>12>20>16>11>18.
V19, 6. 10+ 12+ 20 SRS 1 F 1K SR 4t
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Table 3 Pearson correlation coefficients derived from the
extract of different habitats Schizonepeta tenuifolia

1 —0.58 11 0.11
2 -0.62 12 0.56
3 —0.64 13 —0.56
4 —0.64 14 0.32
5 —0.62 15 -0.27
6 0.76 16 0.35
7 -0.27 17 -0.27
8 —0.63 18 0.05
9 —0.65 19 0.8
10 0.73 20 0.58
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Table 2 Peak area and the correlation coefficient derived from the extract of different habitats Schizonepeta tenuifolia . -7 means
not detected
No. Peak area (A) Connection
Anhui Gansu Guangdong Hebei Henan 1 Henan 2 Hubei Sichuan Yunnan coefficient
1 10.1 - 94.3 106.3 - 21.9 15.4 - 10.3 0.627 4
2 - - 330.4 350.1 - 49.4 - - - 0.500 3
3 - - 183.3 161.1 - - - - - 0.500 6
4 - 144.9 118.9 - - - - - 0.500 8
5 - 2 006 2204 - 393.5 - - - 0.500 0
6 191.5 64.8 103.3 90.2 353 62.3 179.2 78.5 74.3 0.973 1
7 - - 270.3 - - - - - 0.500 8
8 - - 164 154.8 - - - - - 0.500 7
9 - - 542.4 316 - 117.1 - - - 0.500 2
10 1440.5 697 549.3 712.7 844.1 510.1 1063.3 926.1 853.3 0.9619
11 244.6 231 195 185.7 232.6 135.8 232.9 198.5 197.9 0.709 6
12 1062.1 550.5 485.1 422.4 412.2 422.7 1121.8 667.8 5323 0.948 5
13 - 355.8 559.6 - 50.1 - - - 0.500 2
14 395.8 389.7 196.4 2273 552.8 278 3235 418.3 457 0.660 1
15 - - 156.1 - - - - - 0.501 4
16 3254 233.5 281.1 294.9 183.3 172.1 289 252.6 3433 0.7559
17 - - - 93.4 - - - - - 0.502 3
18 144.4 240 128.3 84.7 2159 130.7 119.3 211 169.9 0.662 3
19 373.6 176.7 143.5 145.7 124 135.8 321 186.2 180.4 0.988 3
20 179.1 454 95.5 52.7 26.9 56.1 144.5 56.3 50.7 0.9192
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Table 4 Preliminary examination of the effective component of Schizonepeta tenuifolia

[M-H]"

Peak t Error Fragment ion . .
No. / min Cur. mass Calcd. mass (ppm) (m/z) Identification
(m/z) (m/z)
6 3.290 447.099 0 447.093 3 8.9 285.042 3 Icynaroside
10 4.182 447.096 6 - - 271.065 5, 113.027 3, 175.028 7 Naringenin-7- O-glucuronide or quercitrin'? '
11 4.442 609.189 0 609.182 5 7.7 301.0732 Hesperidin
12 4.662 359.081 1 - - 161.082 1, 197.049 5 Rosmarinate or acetylcorynoline!'* ']
16 6.374 285.045 2 285.040 5 85  217.0523,241.0529 Luteolin
18 7.834 269.049 4 269.045 5 95 2250574 Apigenin
19 8.436 299.056 7 299.056 1 20  284.0344 Diosmetin
20 10.813 315.088 9 - - 300.065 5,272.070 2, 168.007 5 5,7-Dihydroxy-6,4-dimethoxy flavone %13
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