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Immunotherapy of pancreatic cancer with triptolide combined with
ginsenoside Rg3
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Abstract: Liposome was used as carrier to carry triptolide and ginsenoside Rg3 in the treatment of pancreatic
cancer tumor mice. The effects of liposome on the levels of CD4" and CD8" microenvironmental immune factors of
pancreatic cancer tumor were investigated, and the tumor inhibitory effect and safety were evaluated. In this study,
Pan02 cells were used to construct a tumor-bearing C57BL/6 mouse model. After 14 days of treatment, the changes
in tumor volume and body weight of tumor-bearing mice were observed. The results showed that the high and low
doses of liposome had significant therapeutic effect on tumor volume in the model group (P < 0.01), and the tumor
inhibition rate of high doses of liposome was significantly increased compared with triptolide group (P < 0.05).
Immunohistochemistry showed that compared with the model group, the tumor inhibition rate of liposome was
significantly increased. The high-dose liposome group can up-regulate the ratio of immune factor CD4°/CDS§",
inhibit the expression of tumor proliferation factor and promote the expression of tumor apoptosis factor, and has a
high safety after pathological hematoxylin and eosin staining of liver, spleen, lung and kidney and serum factor
detection. Animal welfare and experimental procedures are in accordance with the regulations of the Experimental
Animal Ethics Committee of Henan University of Chinese Medicine (approval No.: DWLL202103173). This study
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provides a new idea for the exploration of immunotherapy for pancreatic cancer.
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Figure 1 Particle size, potential and morphological characteristics
of Rg3-TP-LPs. A: Size distribution; B: Zeta potential. n = 3;
C, D: Different micrographs of Rg3-TP-LPs using transmission
electron microscope. TP: Triptolide; Rg3-TP-LPs: Liposomes

containing triptolide saponin and ginsenoside Rg3
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Table 1 Regression equations, correlation coefficients and linear

ranges of each chemistry

Coefficient  Linearity
Compound Linear equation of range
association  /ug-mL’
Triptolide Y=23269x+52191 0.999 7 1-500
Ginsenoside Rg3 Y=2607.7 x + 6 135.9 0.999 8 5-500
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Table 2 Lipid-drug ratio in liposomes and including triptolide and ginsenosides Rg3. n = 3, x 5. PDI: Polymer dispersity index

Drug loading  Particle size PDI Zeta electric Encapsulation Drug loading Encapsulation Drug loading
ratio /nm potential/mV efficiency/% (TP)  capacity/% (TP)  efficiency/% (Rg3)  capacity/% (Rg3)

501 123.93+£0.16 0.20+0.01 -14.87 +£3.06 28.62 £ 0.75 0.15+0.11 54.80 +1.89 11.85 +4.89

1001 135.87+0.31 0.20+£0.01 -18.59+2.41 58.70 £3.13 0.32+0.06 33.90 +2.00 8.63+0.10

3001 168.90 £0.87 0.22+0.02 —20.68 +0.80 66.00 +5.23 0.23+£0.02 71.52+5.20 23.88 £0.21

50:1 119.42+0.62 0.23+0.01 -18.99+232 90.11 +3.07 0.02 +0.01 46.81 + 8.45 12.11 +2.08




+ 1798 -

Z5% %4k Acta Pharmaceutica Sinica 2024, 59(6): 1794-1803

A 300 B c o
At 4 °C in water 044 At4°C in water > At 4 °C in water
= g
< 2004 =~
= <
5 ‘W = E 207
Q Ay 2
g 0.24 I
= 1004 :
a S
N
404
0 T T 0.0 T T T T T
0 15 30 0 15 30 0 10 20 30
Time / day Time / day Time / day
D 250 E 04 F o
-o- PBS -e PBS - PBS
200 & 10% PBS +90% DMEM 03 = 10% PBS +90% DMEM % & 10% PBS + 90% DMEM
E ‘ =
= S -154
- —
g :
s 2
2 100 0.1 Z
N -304
50 T T T 0.0 T T T T T

T T
24 12

Time / h

12 36 48 60

T
24

Time /h

24
Time / h

36 48 60 12 36 48 60

Figure 2 Stability of Rg3-TP-LPs liposomes after placed in water at 4 °C for 30 days (A: Diameter; B: PDI; C: Zeta potential) and in PBS,
10% FBS+90% DMEM for 48 h at 37 °C (D: Diameter; E: PDI; F: Zeta potential). n =3, x+ts

Table 3 Leakage rates of TP and Rg3 in liposomes at different

time periods. n =3, x £

Time/day Leakage rate (TP)/%  Leakage rate (Rg3)/%
1 3.19+2.44 1.20 +1.05
3 4.66 £ 2.35 420+1.33
5 5.88+3.23 5.06 +2.08
7 8.03 +3.06 7.97 +4.94
14 12.74 £ 0.21 20.38 +8.19
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Figure 3 Drug release of Rg3-TP-LPs. A: The release of TP from Rg3-TP-LPs within 48 h; B: The release of Rg3 from Rg3-TP-LPs

within48 h.n=3,x+s
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Figure 4 Tumor changes of mice in each administration group. A: Tumor volume over 14 days; B: Tumor volume at the end of experi-

ment; C: Tumor inhibition rate; D: Images of tumor tissue at the end of experiment. n =5, x+s."P<0.05 ""P<0.001;"P<0.05
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Figure 5 H&E staining of pancreatic cancer tumor tissue in mice (x200); Immunohistochemical expression of CD4+, CD8", TUNEL,

Ki67 in mouse pancreatic cancer tumor tissues (x200). H&E: Hematoxylin and eosin; TUNEL: Terminal deoxynucleotidyl transferase-

mediated dUTP-biotin nick end labeling assay;
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