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[Abstract] Objective: To investigate the long-term safety of triptolide ferulic acid ethosome gel in
percutaneous administration. Method: We mixed triptolide with ferulic acid to make liposomes gel in different
doses and then administrated the gel to SD rats of both sexes with intact skin and damaged skin for 12 weeks. The
daily dosages calculated based on triptolide for the low-, middle-, and high-dose groups were 63.75, 127.50,
255.00 wg-kg', respectively. The body weight of each rat was measured weekly. The rats were sacrificed in the
last week for the determination of serum biochemical parameters and organ indexes as well as the observation of
histopathology. The toxicity was assessed based on the body weight and all the parameters and indexes. Result:

After long-term administration, the body weight and serum biochemical parameters did not show significant
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difference between the gel-treated groups and the blank group with intact skin, which indicated that the
percutaneous administration of triptolide and ferulic acid ethosomes gel was relatively safe. However, the rats in
the high-dose group showed sparse hair and were easy to die in the case of unhairing with chloral hydrate at the
late stage of the study. Comprared with the female rats with intact skin in the blank control group, the female rats
with damaged skin in the middle-dose group showed decreased heart index (P<0.05) , which indicated certain
cardiotoxicity. Moreover, damage appeared in skin and lung, which may be influeneced by dosage, sex, and
skin state. Conclusion: Ferulic acid in combination with triptolide is relatively safe for percutaneous
administration, whereas there are some risks of skin and lung damage in the case of long-term administration.

Individualized administration scheme should be developed according to liver and kidney function and skin

conditons to ensure the safety of clinical medication.
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F1 TPHBRBEREERNEEXRERENFIM (X+s,n=5)
Table 1 Effect of ethosomes gel on body weight in male rats (x+s,n=5) g
Bk 4131 /:';ui,l %18 552 )8 53 )8 o545 %550 %56 557 55 8 Ji oM H10J4
SERE AU 207.1£0.5 249.5+10.6 261.7+14.7 304.9+16.1 292.5+24.8 315.5+13.4 297.8+4.6 302.5+4.5 295.8+29 303.3+1.1
TPARFI L] 63.75 191.8£5.1 243.2+7.1 248.0+5.0 268.9+10.0 252.2+7.0 269.8+18.4 239.1+34.5 256.3+48.4 263.5+43.6 275.2+46.2
TP FI 4] 127.50 208.3+12.5 235.5+28.5 229.3+24.4 233.0+18.7 2413256 252.5+59.4 24534614 253.5£72.6 249.6+75.2 259.8+77.6
TP & F 4L 255.00 205.0£17.7 230.6+18.5 23524222 260.4+24.8 241.6+22.4 2493240 252.8426.4 244.5+21.5 246.2+25.1 249.8+27.5
et 25 Al 200.3+2.8 245.0+7.5 248.9+10.7 28624222 259.9+26.4 289.3+22.5 262.6+17.2 267.5+21.3 263.2+22.9 270.5+21.5
TPEFI 4] 63.75 193.1£9.3 227.6+25.3 234.8+26.3 254.3£30.7 243.8+26.1 268.3+32.0 253.7+39.5 275.4+45.0 284.7+47.5 289.4+51.1
TP FI 4 127.50 210.9+5.8 229.746.1 222.9+13.8 219.5£20.6 238.7+19.3 258.7+31.6 247.5+34.0 251.0+37.8 246.9+33.7 253.3+30.8
TP FIE 4] 25500 197.742.2 2293449 232692 250.8+9.0 2324484 2453+18.1 261.14302 252.0£30.9 249.5+27.1 257.2429.4
F2 TPHBRBEREZERIEEXRERENZM (X+s,n=5)
Table 2 Effect of ethosomes gel on body weight in female rats (x+s,n=5) g
wik m /:;Jfg WUR M2 Wi BaE HsE oM 7 BsE WM 510/
SEHE 25 1A 171.948.1 188.8+9.1 185.5+11.3 206.9+8.4 202.5+6.4 217.4+14.6 223.3+12.9 211.0+11.5 207.6£28.5 206.5+31.5
TPRFIHE4 63.75 180.0£53 2124428 208.0+£52 217.2+9.1 211.844.7 233.0£162 214.6+27.7 217.749.5 221.3+12.4 218.4+14.6
TPHFIEEA 127.50 175.7+13.0 212.4+24.8 204.7£27.3 218.1£20.2 209.6+21.3 218.0£29.0 203.9+23.2 217.2423.8 227.7422.9 236.7+15.7
TPE I E A 255.00 186.2412.9 214.6:11.0 198.6£10.9 220.7£102 207.6£7.6 244.5+2.5 240.3+7.7 230.0+11.0 243.6+4.8 253.5+8.6
[UZ g S K 178.1£7.3  204.7+6.6 201.5+8.7 221.9+6.7 226.6+0.4 234.0+17.7 222.9+41.0 240.4+22 234.7+13.6 234.7+10.7
TPACHIEEA]  63.75 179.4+1.4 209.9+2.0 2059443 211.742.6 214.3+4.1 234.8£52 227.9£9.7 217.3£12.4 229.0£11.5 228.4+15.2
TPHFIEA] 127.50 176.4+11.8 219.6£10.9 2104492 227.4+10.7 212.1£9.9 237.3£17.2 2222425 243.4+0.5 253.3+0.4 270.2+0.2
TP 4] 25500 179.1+12.9 206.8+3.5 193.1+8.0 212.6+10.7 203.2+7.9 242.748.1 227.9+16.6 220.5+£19.6 189.9+17.0 196.8+20.6
F3 TPHBBEREERNEEXRB[EHEBHNZNE (c£5,0=5)
Table 3 Effect of ethosomes gel on organ index in male rats (x+s,n=5) 2-(100 g)"!
F Ik 2151 i /pg ke AL il Jig Jits 5
SEAK 2 HA 0.28+0.01 3.55+0.34 0.18+0.02 0.44+0.09 0.69+0.08
TP IG5 2 41 63.75 0.27+0.00 3.88+0.09 0.160.02 0.55+0.05 0.63£0.01
TP il i 41 127.50 0.28:0.00 3.58+0.30 0.19+0.03 0.87+0.43 0.69+0.05
TP e il i 41 255.00 0.28+0.01 3.37+0.07 0.18+0.02 0.56+0.06 0.67+0.04
4t k] 0.280.01 3.65+0.38 0.19+0.02 0.65+0.17 0.68+0.06
TP 4l 63.75 0.29+0.03 3.36+0.29 0.18+0.01 0.54+0.06 0.69+0.02
TP 5 i 41 127.50 0.290.01 3.65+0.09 0.16+0.00 0.72+0.17 0.72+0.04
TP e il i 41 255.00 0.29+0.03 3.27+0.11 0.19+0.02 0.5440.05 0.67+0.03
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x4 TPHBREEREERIEEXRB[EREBHEN (c£5,0=5)

Table 4 Effect of ethosomes gel on organ index in Female rats (x+s,n=5) 2+ (100 g)"
L3S 20 51 Flt /pg- k! L JiF i Jiti 5
SEH ek 0.32+0.01 4.07+0.45 0.24+0.04 1.12+0.63 0.75+0.08

TP A% 1) i 41 63.75 0.33+0.00 3.60+0.21 0.25+0.02 1.10£0.65 0.66+0.06
TP ' 51 40 127.50 0.29+0.01 4.46+0.56 0.21+0.00 0.59+0.05 0.66+0.04
TP = 7 i 41 255.00 0.32+0.00 4.14+0.09 0.21+0.02 0.60+0.07 0.65+0.04
45t EHA 0.33+0.01 3.55+0.42 0.24+0.02 0.86+0.16 0.69+0.03
TP IG5 7 21 63.75 0.31+0.01 3.78+0.48 0.26+0.03 0.67+0.09 0.67+0.05
TP 1) i 40 127.50 0.28+0.01" 4.5+0.07 0.23+0.01 0.56+0.00 0.64+0.01
TP e 7 it 41 255.00 0.31+0.04 3.90+0.07 0.22+0.03 1.41+0.01 0.640.00
TE « 5P S B 2 4 RV P<0.05

R5 TPHBREEERMERREEXRMNKEEROZI (cxs,n=5)

Table 5 Effect of ethosomes gel on biochemical parameters of male rats (x+s,n=5)

KRk 215 il /wg ke Crea/pwmol-L"  Urea/mmol-L" AST/U-L" ALP/U-L" ALT/U-L"!

St 4% sk 89.67+2.78 7.91£1.79 222.45+146.20 275.85+69.33 71.27+2.78
TP AR ik 41 63.75 96.54+7.87 8.08+1.04 134.19+41.55 290.57+35.00 71.27+24.30
TP 51 ik 41 127.50 77.88+12.76 7.58+1.19 104.65+39.62 276.04£122.03 48.54+21.62
TP & 71 ik 41 255.00 90.84+12.46 7.58+0.84 154.65+55.26 263.33+42.54 67.95+10.08

Zi7} 2 H 4 89.67+9.23 8.11+2.04 205.35£101.09 274.00£40.16 63.22+20.50
TP A% 1) i 41 63.75 100.35+39.83 7.00£3.12 109.56+15.98 225.43+43.36 53.70£8.23
TP 1) i 40 127.50 85.61+17.12 6.48+1.48 131.28+38.46 240.53+74.71 73.31+19.85
TP e ) 4t 21 255.00 75.76+3.04 6.41£0.20 117.60+12.20 198.96+9.01 57.57+2.71

F6 TP FTERELER B4 5 A X I 1 K BRI R SR AR RO R (s, n=5)

Table 6 Effect of ethosomes gel on biochemical parameters of female rats (x+s,n=5)

Bz ik 28 51 i /pg ke Crea/mmol-L"  Urea/mmol-L" AST/U-L"' ALP/U-L"! ALT/U-L"

SR el 88.03+4.70 6.23+0.91 107.70+29.64 197.77+51.62 47.75+16.65
TP AR & 41 63.75 87.05+15.22 6.89+1.87 124.97+40.32 175.70+£31.72 58.44+25.46
TP il i 41 127.50 82.07£15.03 6.57+1.92 123.98+21.28 224.46+51.67 74.42+11.79
TP e 5 i 41 255.00 82.14+£18.35 5.29+0.98 110.50+30.58 226.72+74.92 56.45+12.82

45 ki 104.72435.17 5.5242.21 84.25+31.97 229.11£153.20 45.10+21.49
TP AR 4 4 63.75 79.36+17.40 5.35+1.43 100.18+14.83 180.73+57.67 45.22+4.20
TP i i 41 127.50 83.77+14.35 6.70+1.33 121.20+22.67 201.77+37.91 61.25+11.61
TP & i 4 255.00 98.57+15.46 6.96+0.52 96.56+26.63 185.44+46.61 45.94+13.45
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Fig. 1 Effect of ethosomes gel on skin pathological inorphology of SD rats (HE, x40)
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B2 EEREERRT SD AR BRI (HE, x40)
Fig.2 Effect of ethosomes gel on heart of SD rats (HE, x40)

B3 EREERSDRRFENZME (HE,<40)
Fig.3 Effect of ethosomes gel on liver of SD rats (HE, x40)
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B4 EERAEEEST SD X R MR (HE, x40)
Fig. 4 Effect of ethosomes gel on spleen of SD rats (HE, x40)

M - N (0] P
E5 ERERRS SD KRNI (HE, x40)
Fig. 5 Effect of ethosomes gel on lung function in SD rats (HE, x40)
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M
Bo EEREERSDAREEANIEI (HE,x40)
Fig. 6 Effect of ethosomes gel on kidney of SD rats (HE, x40)
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