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Safety study of Reduning Injection after atomization inhalation administration

ZHANG Tengzhi', SONG Ling', TANG Liming?, HOU Hongping', GU Shuyi?, GAO Yunhang!, HANG Ai?, LI
Han!, PENG Bo!, CHEN Weiya', CHEN Tengfei!, ZHANG Guangping'

1. Institute of Chinese Materia Medica China Academy of Chinese Medical Sciences, Beijing 100700, China

2. Department of Pharmacology and Toxicology of Shanghai Institute for Food and Drug Control, Shanghai 201112, China

Abstract: Objective To carry out a study on the possible safety risks after the administration of Reduning Injection (& TVE5R)
by atomization inhalation, to provide a basis for the clinical application of Reduning Injection by atomization inhalation, and to explore
the methods of preclinical safety evaluation of traditional Chinese medicine nebulized inhalation preparations. Methods Toxicity
tests for single-dose administration and repeated-dose administration for 30 d of Reduning Injection by nebulized inhalation in rats,
and mucosal irritation in rats (observed with repeated administration) and active systemic anaphylaxis in guinea pigs were carried out
under GLP conditions. The 31 components detected by the compositional analysis of Reduning Injection were examined in the lungs
by stopping the drug for 1, 7, 14 d after seven consecutive days of administration. Results Rats were exposed orally and nasally 120
min/time, 2 times/d, and animals did not show obvious abnormalities; Reduning Injection low-, medium-, high-dose (30, 60, 120 min/d)
groups of rats orally and nasally inhalation repeated administration of 30 d and recovery period of 14 d of toxicity test on the
hematology, blood biochemistry, lung coefficients, urine, histopathology did not in the drug-related pathology, the mucous membranes

of the respiratory tract did not see the irritation. The active systemic anaphylaxis in guinea pigs was negative. All 31 components
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analyzed for Reduning Injection were either undetectable or below the detection line after 14 d of withdrawal. Conclusion The

nebulized inhalation administration of Reduning Injection did not cause irritation and sensitization to the respiratory mucosa, and no

obvious toxic reaction was observed in rats exposed orally and nasally for one month, and all the 31 components determined were able

to be metabolized in the lungs without any deposition.

Key words: Reduning Injection; atomization inhalation; safety; lung deposition; geniposide; neochlorogenic acid; chlorogenic acid,;

cryptochlorogenic acid
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Table 1 Mass spectrometry parameters and retention time of 31 detection components of Reduning Injection inhalation

solution
Eihe ED Q1/Q3 (m/z)  WiHEAE/V  EFEHIE/V  e/min
1 Mo ¥ 433.1/225.2 -20 -100 5.92
2 ek R 353.1/191.1 -20 -100 4.83
3 2E R R 353.1/191.1 -20 -100 5.43
4 R 2k i 2 353.1/173.1 —20 -100 5.75
5 1 ¥E - 391.1/229.2 25 -100 4.44
6 B FHR 373.1/211.2 -20 -100 4.40
7 e~ AU 595.2/225.1 -25 -100 5.49
8 6"-O0-F S 5L 5 Je PR XURE H 695.2/469.2 -35 -100 7.21
9 6"-O-Bi R 5L 5 J& P R HE SR H 725.2/499.2 -35 -100 7.22
10 6"-O-IF F LI 5 Je VB JEXUHE £ 755.2/529.2 —40 -100 7.12
11 jasminoside 345.1/165.1 -20 -100 4.89
12 TR 191.1/85.0 -25 -100 5.43
13 W P 179.0/135.1 —20 -100 5.64
14 1,5- ZWmHEREZE TR 515.1/353.2 -25 -100 5.86
15 R4 B 515.1/353.2 -25 -100 6.84
16 SRR A 515.1/353.2 —25 -100 7.00
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s EW Q1/Q3 (m/z) HiEEEE/V ZFEHEIE/V  r/min
17 REJERR C 515.1/353.2 -25 -100 7.28
18 LERTR 375.1/213.1 -25 -100 5.75
19 WrEf ST 403.1/223.2 -20 -100 6.51
20 WA BETIR 373.1/193.2 -20 -100 5.61
21 threoninosecologanin 456.2/276.2 -25 —100 7.70
22 dihydrothreoninosecologanin 458.2/278.2 -25 —100 7.92
23 [aERER 193.1/134.1 -20 -100 7.28
24 JFJLESIE 137.0/108.0 -25 -100 478
25 FmFET 403.1/179.1 -15 -100 6.51
26 BT 609.1/301.1 —40 -100 6.89
27 WiZEw 593.2/285.1 —45 -100 7.33
28  FREK-T-O-HE W 431.1/269.1 -35 -100 7.27
29  ARELFH 447.1/285.1 -35 -100 6.84
30 M ER-3-0-F AN 463.1/301.1 =30 -100 6.63
31 6-carboxy-10-methyl-methylene-1-(1-oxobutyl)-cyclohexaneacetic acid  281.1/237.2 —20 —100 8.57

“H[M+HCOO0]
* is [M+HCOO] .

3 #£R]
31 BREHEM

Wistar K BRI AN B Ty RS, #AdETd
EZ AN 120 min/IR, 2 IR/d, A shnes 2 ) Hp
ZIBIAR DL S, R LR SR RS K B
TS, BAkEEE 14d, BKR. 1780 FEHRAS.
KB YOKS A8 KT8 I3 R W H 578
BAEE T, 14 RIERE, iR EHEK.

Table 2 Body weight of rats in each group (X s, n=15)

195 2EL [ 14 591 1) 4 0 A TR S 6 o 4 P 4 o 2 JE B SR 4
(B ZE 5o KRN EE 5 KRR 38 A LI 5 57
32 ZBRABBEM

25 24 ] 1) A0 255 245 25 5K e W

2 14d, AT REA S BIVEX TRz — IR

3.21 BRI E2
WA DL B .

322 IHMRREAEEEWSE WR2 s, %
KSR Zh Y s ik B 2R a5

Fx2 BHEAXRHERETWL (Xts,n=15)

- e - Rite
qH o T T A d et WP
C 1 212.4+10.3 167.0£5.0 RM 1 205.2+14.8 167.4+6.5
4 221.4+10.1 169.4+5.5 4 213.2+14.9 170.2+7.4
8 239.44+10.6 173.6+5.8 8 2299+4+17.5 175.1+6.8
11 250.2+9.6 177.9+6.3 11 238.8+17.6" 175.9+7.4
15 269.31+9.8 183.61+9.1 15 249.6+155" 181.1%+7.1
22 282.01+10.6 193.4+8.5 22 267.2+14.4* 183.9+7.6™
29 302.9+11.9 196.1+8.3 29 2822+17.5™ 193.1+8.7
36 317.9+7.6 206.0+5.5 36 303.7+17.4 209.7+4.1
43 340.2+2.6 217.1%+6.2 43 3290.5+184 217.6+7.4
RH 1 210.8+10.4 168.2+8.0 RL 1 205.5+9.2 167.1£8.7
4 217.4+11.6 171.1£7.9 4 219.84+10.3 168.3+8.7
8 2292+11.6 173.9+8.8 8 236.3+9.9 173.7+£8.2
11 238.2+11.1° 176.7£7.6 11 245.1+10.5 175.7+£9.5
15 248.5+9.8™ 179.7+7.7 15 254.8+11.8" 182.5+8.9
22 261.0+9.5™ 183.8+6.7" 22 272.5+10.6" 184.5+9.0™
29 275.1+9.9" 191.1+7.7 29 290.0+12.6™ 192.84+9.2
36 2992+5.6 2043+79 36 316.9+12.4 199.7+8.6
43 328.8+8.0 213.0+8.1 43 339.5+16.1 208.1+10.9

C-BITEXS ;. RH-#AEE T w4 RM-AAEE T2 RL-ARE TR SPIVEXT A LR "P<<0.05

C-negative control; RH-Reduning high-dose group; RM-Reduning medium-dose group; RL-Reduning low-dose group; “P < 0.05

control group, same as below tables.

“p<0.01, FE[HE.

"*P<0.01 vs negative
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(3G 0, AR TR X B4, (R34 0 =3 @«miam)mm HAR SR A AR IR W R
HHAh S F B H T R . ZEst. R FRFEbrguiHEUE I A8, (HHAH
323 M MEE Wk 3. 4 PR, SHMESIRA  SCBANIEAMPBEER A A WA E R, RALHES
Fde, 4425 30 d MERAGETHAEAIM. M R, HORAAM LR BB L

#3 FAEMARMBFRESER (Xts,n=15)
Table 3 Results of hematological tests of male rats in each group (X £+ s, n =15)

HA. MAHREE A IR R (P<<0.05); KEM

IR SEiN 2 4H i/ Mg A/ e, PIILLANMUAR STILTAN M . T3 4R R R
A B (X10%L1) (X101  (g-dLY) AR L2 /% UL L7 [pg (g-dL™)
C A% 5624069  833+0.29 15194045 4736+1.35 56.83+0.72 18.24+0.22 32.08+0.21
WEH 6.06+1.16  8.50%0.18 1506036 47.58+0.98 55.96+0.18 17.70+0.24 31.64+0.50
RH #4258 4.96+055  8.601+0.27 15.69+0.48 48.50+1.58 56.38%+0.51 18.2440.23 32.3740.29
WEH 4.61+£070  8.1610.66 15.10+039 46.64+3.14 57.16+0.83"  18.56+=1.77 32.50+2.58
RM 425 5.72+088  8.69+0.17" 15.72+0.31° 4891+0.83" 56.34+0.47 18.10+0.19 32.14%0.16
WEW 48441090  8.17+0.17 1460022 4620+0.81 56.60+0.48 17.90+0.24 31.62+0.42
RL ###] 4724133 8474021 1536042 48.02+0.98 56.70+0.46 18.124+0.19 31.96+0.36
WEH 434+0.72°  8.2740.09 1486+021 46.70+0.34  56.4610.60 18.004+0.32 31.84+0.34
wnl e TR/ PRI, ARG HAZYNA,  WETRMERIGN AR/ RETR R ANAL, M ZIA i/
- (X10%LY)  (X10%LD  (X10%LY)  (X10%LY)  (X10%LY)  (X10%L7Y) (X10°L1)
C A% 1096+38 1314022  3.94+0.65  0.18%0.05 0.06+0.02  0.08%+0.02 221.1%+13.1
REH 1049458 1.64+045  4.01+0.77  0.201+0.08 0.06+0.03  0.09+0.02 27484212
RH 43751 1048487 1.03+025  3.63+041  0.13+0.06 0.044+0.02  0.08+0.03 221.6+24.7
EH 10294148 1374029 2944048  0.16+0.04 0.04+0.01  0.05+0.02* 334.44+21.3"
RM Z5Z# 1118+£83 1.10+044 431091  0.11%0.06 0.05+0.02  0.10%0.02 219.7+61.3
KEW 1046£70 1374045  3.08+0.54  0.17£0.03 0.05+0.02  0.05%+0.01" 289.3+8.9
RL Z5%# 1063+65 1.05+0.31 341+1.01  0.124+0.03 0.04+0.01  0.07%£0.03 217.9+154
WEH 1064175 1.224+0.14  2.854+0.70  0.134+0.02 0.04+0.02  0.04+0.02" 293.8420.1
F4 FEEEAXRMBEFREER (XLs,n=15)
Table 4 Results of hematological tests of female rats in each group (X + s, n=15)
. H 2 i/ 2L 4H i/ mers A/ e, CPRICLANAGR SPYYLLANARI, T35 i T AR
AU BB (X10%L7")  (X102L1 (g-dL M ARAIEL /% i ZLEE F/pg (g-dLh
C AH%H 474+134 7.94+025 14.64+048 4579+139 57724038 18.46+0.15 31.97+0.34
WEW  3.42£0.60 7.89+0.14 14702032 45.86+0.76  58.14+0.17 18.62+0.28 32.02+0.52
RH 4zl  4.64+0.90 8.11+047 14.82+0.65 46.59+255 5744069 18.31%0.33 31.87+0.37
WEH  4.10+1.38 7.844+021 14.66+0.43 46.02+1.04 58.68+045 18.68+0.13 31.88+0.16
RM 4% 4.43+129 7.96+0.16 14.66+033 45.661+0.84 57.40+0.60 18.4010.26 32.07+0.42
WEWY  3.65+1.24 7.844+0.17 14.58+027 45.861+0.94 58.54+043 18.6410.17 31.824+0.24
RL 4z 4.50+1.30 8.12+024 1490044 4644+147 57.17+0.66 18.33%0.16 32.09+0.21
WEW  3.17£1.32 7631069 1470£021 4450+3.90 5830+047 19.36+1.81 33.24+3.05
wn B /AR PRI, WREEAERR/  RREAN RETRMVERNAR/ ETRI LA, PIZRLLgn e/
(X10%L7")  (X10%LY)  (X10%L7Y)  (X10°L™") (X10°LY  (X10%L1 (X10%-L")
C 4% 1086%105 1.15+£033  3.22+1.05  0.16£0.06 0.07+0.02 0.08+0.04 308.3+40.8
WREW 939491 0.75+020  2.40+047  0.12+0.02 0.05+0.01 0.05+0.01 287.7+39.4
RH 45%j# 1107431 1.17+£046  3.16%£0.56  0.1430.04 0.06+0.02 0.07+0.04 318.7+£46.3
R 955+36 1.03+046 2.76+0.87  0.13+0.06 0.0610.03 0.06+0.03 291.0+44.5
RM 4A## 1104+97 1.06+048  3.10+0.79  0.124+0.04 0.0540.02 0.0610.02 301.1+41.8
R 962+101 0.82+0.33  2.76£0.56  0.12+0.03 0.04+0.02 0.05+0.02 282.4+15.5
RL 5% 1041176 1.06+0.37  3.14%£092  0.13%+0.04 0.06+0.02 0.0740.03 29524458
WREH  964+124 0.67+028 2.23+0.88  0.10+0.04 0.04+0.02 0.05+0.02 281.0+54.2
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324 IMAEMAGER WK S, 6 s, SAMEMNE  AKCEFHBIIHERE (P<0.05. 0.01), IMEA4IH
HELE, 2525 30d MERIEE THHRIEH TG /K REDIRFRIIR MR ZR . BT ERTRRSE N
PR RE (P<0.05), WEMARMERMATE TR SKHARGFIEHCME, B AL, EIX s
B GLU /KPFLLE AR TRFEL GLU Ml BUN  HABAEME .

x5 FBAHMREMEURESER (Xts,n=15)
Table 5 Results of blood biochemical test of male rats in each group (X + s, n =15)

Wl e ALT/ AST/ ALP/ TP/ ALB/ TB/ GLU/ BUN/
(U-LhH (U-Lh (U-Lh (g'L™h (gL (umol'L™")  (mmol'dL™") (mmol-L")
C %#M 38.2+42 19224274 125.6%£149 56.74+2.39 27.42%1.02 0.52%0.14 7.82+2.07 7.32%0.85
W 413%55 1743+21.8 774%£2.6 5656097 2748%£0.69 048%+0.16 6.90%+023 6.94£0.43
RH 45753 47.6+£13.9 220.1%£30.5 125.5+9.5 58.03%x1.80 2834%+1.40 049%0.14 7.11x0.73 7.63+£0.42
W 39.7+0.7 1749183 772%£58 5574%+1.25 27.24%£0.51 0.64*0.17 624%+0.75 6.40£0.35
RM 457453 39.4+5.7 200.94+30.8 124.6%£12.1 57.284+2.02 28.02*£1.09 0.51£0.16 6.75+0.83 7.09%0.49
W 40.9+6.6 190.8+47.4 884+11.0 54.96+1.62 26.88+0.44 0.44+0.05 838+1.01" 7.52+043
RL 45753 399+64 199.84+159 126.9£10.9 55.62%1.55 27.48£0.63 0.39+0.10 7.64+0.86 7.47£0.68
W 39.1+3.1 166.61+9.7 90.6+6.6 55.74+2.15 27.10+0.61 0.44+0.11 8.38+0.83" 7.94+0.75"
HR HhE CRE/ CHO/ TG/ CK/ v-GT/ Na*/ K/ CI7/
- (umol-L™") (mmol-L")  (mmol-L") (UL (ULYH)  (mmol'L!") (mmol'L!") (mmol- L)
C %721 15.60+3.41 1.29£0.08 051£0.12 2181£328 0.401+0.52 146.5+£0.8 5.05%0.25 994+£13
REH 2520+1.79 1.30£0.13 047£0.14 1882£268 1.00+0.00 147.4+03 5.11£026 102.1%0.8
RH 471 424015844 1.32£0.11 045£0.05 2313%£199 0.10+£0.32 146.5£0.8 5.031+0.31 99.5£0.9
REH  35.60+16.70 1.24£0.07 049£0.09 1842£272 0.80+045 147.5+£04 4924023 103.3+0.7
RM 475 81.10+£121.25 1.32+0.10 0.54+0.13 22294404 0301048 146.1+1.4 5.1610.42 99.2£0.9
REH 26.80+1.79 1.31£0.12 035£0.06 1755£188 0.40+0.55 147.4+0.7 5.14+040 102.84+0.8
RL %7 46.20181.44 1.27£0.05 0.50£0.09 2255%£172 0.50+0.53 146.0£1.0 5.11£0.53 99.5£0.6
PREH  52.80+39.35 1.27£0.08 0.38+£0.06 1780£147 0.80+045 147.6+£1.0 5064031 103.3+0.8
ALT-WERE LB, AST-RARMEIEHHH: ALP-VERERRES: TP S EE: ALB-MEEEE: TB-MIESMLER: GLU-MAE:
BUN-IfJRHZ %R CRE-MLLAT; CHO-FHFERE; TG-=MtHh; CK-WUEREME: v-GT-y- AR IEE, % 6 [
AlLT-alanine aminotransferase; AST-aspartate aminotransferase; ALP-alkaline phosphatase; TP-total protein; ALB-albumin; TB-total bilirubin; GLU-glucose;

BUN-blood urea nitrogen; CRE-creatinine; CHO-cholesterol; TG-triglyceride; CK-creatine kinase; y-GT-y-glutamyl transferase, same as Table 6.

=6 FHEMMEARMEUKRELER (X+s,n=15)
Table 6 Results of blood biochemical test of female rats in each group (X £ s, n=15)

ST ALT/ AST/ ALP/ TP/ ALB/ TB/ GLU/ BUN/
4 BrEt -1 -1 -1 -1 -1 -1 -1 -1
(U-L™ (U-L™ (U-L™ (g'L™) (gL (umol-L™")  (mmol-dL™") (mmol-L™")
C #5758 339442  183.6142.6 61.6+7.7  56.78%+2.71 28.09+0.68 0.35+0.14 5.90+0.69 7.44+0.48
WEH 329427  1746+203 43.0%£29 54.68+1.33 27.60%+1.06 034+0.09 6.74+0.72 7.60%£0.65
RH #4258 323439 2001374 67.7£49  56.05+£1.71 2797120 029+0.09 594+0.61 7.824+0.61
WEK 331144  1746%£299 41.4+6.1 552842.13 27.50+0.68 0.34+0.11 6244075 7.5440.71
RM #5258 303%25  183.0%£34.6 71.3+£9.8  5589+2.10 27.93+0.68 0.40+020 6.15£1.00 7.66+0.79
WEW  33.84+2.5 1925157 474+%55 55.08+2.11 27.12%+0.72 026*0.13 6.46*+1.15 8.10%£0.83
RL #5258 34053 18324363 747+308 56.60+1.69 28.10%£1.29 049+0.14 6.40+049 7.47+0.77
WEH 318+16  171.0+268 42.6%+57 5528+226 27.40%+0.60 032+0.19 632+0.75 7.76%+1.03
SR B CRE/ CHO/ TG/ CK/ y-GT/ Na*/ K/ Cl/
(umol' L") (mmol'L™")  (mmol'L™") (UL (U-Lh (mmol'L™")  (mmol'L™") (mmol- L™
C 457581 59.90+7434 1.86+024  0.45+0.08 20524608 0.00+0.00 143.8+1.5 5.09+029 99.1+1.5
WEH 27604270 1.91+0.16 0.3620.07 19294246 0201045 1445+15 4904038 102.1+1.7
RH 2575 62.00£80.95 1.67+£0.19  037£0.06 2209+520 0.302048 143.9+12 496034 992+13
AW 39.00+24.10 1.81+0.18  039+0.09 1930+442 020045 1449+1.0 4.97+023 102.4+1.7
RM 4:#58] 49.50+76.96 1.65+024  0.362:0.08° 20194552 0402052 1442411 4984034  99.6+0.9
PEH] 29.00+3.54 1.86+028  0.372+0.11 21674221 0201045 1450209 4.86+0.37 102.0%+1.0
RL #%%58] 53.704+58.84 1.83+0.14 0.404+0.06 2205+778 0.00+0.00 1441411 486+027 992412
E W] 376042485 1.67+£0.10 0.4020.13 19024407 0.00+0.00 1459409 4.67+046 102.940.3
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325 JESARHEER Wk 7. 8 Fror, AN
WAL, 25245 30 d HERRIAEE TR AR . SO,
e AA BEER (P<0.01), HEFETHHE
MBS R A EEER (P<0.01), HREFETHE
HIKTER B A BEZER (P<0.05); PKE AR
HEET RN SN EEREA BEER (P<

0.05), #d T RMHMERSRG BEEZR (P<
0.05), A& TGRSR ERG BEER (P<

0.01). 252 30 d MR FAEE T 7 B2 4R A
HFREZR (P<0.05), METEFEAE LIRE
BEARZEER (P<0.01). HEHEF LA
DB AR AR G, IR RAL DL S g 2 I

®7 BAEMKREREREL (X+s,n=10)

Table 7 Changes in organ index of male rats in each group (X £ s, n=10)

JE &5 15 5K

é' =] N
Ao BB ™ O JHE B

bR

i Ji JEEE EH (e i

C  #7i#H0.65+0.03 0.34+0.02 2.91£0.07 0.7140.03 0.02+0.000.11+0.010.1940.011.08+0.11 0.29£0.03 0.4110.05
WA I0.60+0.02 0.3340.01 2.8640.06 0.68+0.03 0.0240.000.10+0.010.1940.011.00%£0.03 0.2940.03 0.40+0.04
RH #3%5310.7240.0370.36+0.03 2.914+0.08 0.7240.03 0.02+0.000.11+0.000.2040.011.25+0.06™0.3340.02"*0.41 £0.01
WEI0.6240.01 0.34%0.02 2.814+0.05 0.65+0.0170.024+0.000.084+0.050.21+0.011.04+0.04 0.314+0.02 0.37+0.02"

RM 23%5310.70+0.0570.34+0.01 2.854+0.10 0.7240.03 0.02+0.000.124+0.010.1940.011.14+0.31
WEI0.62+0.03 0.3240.02 2.7840.09%0.66+0.01 0.02+0.000.11+0.010.1940.011.02+0.03
RL %3%5310.69+0.03" 0.3440.02 2.9440.12% 0.7340.02 0.02+0.000.1240.010.1940.011.17+0.05

0.324+0.06 0.41%0.01
0.3440.04 0.36+0.01°
0.31+0.04 0.39£0.01

WEIH0.60+0.04 0.3240.01#3.0040.08"70.66+0.02 0.02+0.000.11+0.010.20+0.011.01+0.06 0.31+0.04 0.38+0.02

5 RH 4lL6#: *P<0.05 #P<0.01, £ 8 [[.
#P<0.05 *P<0.01 vs RH group, same as below table 8.

*8 FEMMARREEREN (X£s5,n=10)

Table 8 Changes in organ index of female rats in each group (X £s, n =10)

HE#R 52

Ao BB

I O JHHRE i HE

B L

i i JELAE ILES TE Jii e

C  2574#10.9240.030.3740.022.83+0.120.72+0.030.03+0.00 0.1740.020.23+0.01 0.05+0.010.1940.05 0.5040.02
P H10.8610.020.3740.022.8410.180.69+0.020.03+0.00 0.1540.030.224+0.01 0.09+0.090.16+0.03 0.48+0.04
RH %:%i#10.9740.060.36+0.012.88+0.130.75+0.040.03+0.00 0.16+0.020.23+0.02 0.05+0.010.194+0.05 0.5140.02
P H10.914+0.070.3540.022.80+0.080.68 +£0.020.03+£0.00 0.154+0.010.2240.01 0.04+0.010.18+0.03 0.4610.02
RM %575#10.961+0.080.36+0.022.76 +0.120.74+0.030.03+0.00 0.15+0.020.23+0.01 0.0540.010.1940.04 0.47+0.02"#
P H#10.86+0.030.36+0.002.801+0.170.68 £0.020.03+0.00 0.1640.010.224+0.01 0.05+0.010.20+0.04 0.46+0.01
RL %53%4#10.9340.080.3740.022.81+0.170.75+0.020.04+0.00"0.16 +0.020.22+0.01#0.04 +0.010.19+0.04 0.48+0.03*
P H10.904+0.040.3740.022.7240.200.69 £ 0.010.03+0.00 0.1540.020.2240.02 0.40+0.010.19+0.05 0.46+0.01

AR 2 2 R WL A S O, B REiX
BB TEAEMFERE L, SH T2k,

326 HGURHEAME SR SR O
BB, RS L U AT A SR B AR
X B X HE 2 R A v 7R R 2L A LA 85 45
O BRIl E SR E AT A S0 B A
B, KRG SAZURBHAAA AL BRI, iRk
DA L5 250 AH 5 R BRI, 25 AL B A 2 L
e, WA MR, FORE. B, NBRKE. I
WS CBRES B BRR. AT, AR, KE. M. ED)
fik. OofES BEEEL 2. BRE. FE. RUSIAR. A
B, . S, W RERE S, &
BE OBE ). BHIE A5, IR-nG QHR] R WL B 558
BT 52X sh ) S R 10 flas 286 I R PR I 4 2o AL

ST RV e R B o A N T D G =S EAG
BB IR AR TCE RN, SR T
SO R R I IS B MR G0 2 21 K WP R AT
AR, W 1. 25 b, ARG TS
TEAKS SZ ARSI = He 285 1 A A3 B A
33 E=5EFEHEE

S I R % 2H B ) BRI UK B B A T 23
B, SR DA B B SRR R o o X FE R A
BT mE KAIEHSR A R R SR
Ja . ORI B N, UK S %2 30 min, )
VI DLRH S S o PR R s R 5 A %
TN, MPIRRE . DRI, Rt EEE. W
AP BT A TIHESRRANEIK R 25 1350
RS, RO SR B
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TR

a- BRI ZY; b- s AT E B 5 R B 41

-

L - B IPIRFERA L - S RS - WM EY: RS g RS,

I

a-oral mucosa tissue; b-nasal vestibule nasal mucosal tissue; c-nasal respiratory nasal mucosa tissue; d-nasal olfactory nasal mucosa tissue; e-throat tissue;

f-tracheal wall tissue; g-lung tissue.

1 FAMXERLE (A) MRSTEFIEE B) FRERRFERERSR (HE, X100)
Fig. 1 Pathological images of respiratory mucosal irritation in negative control group (A) and Reduning Injection high-dose
group (B) (HE, x 100)

34 KEMELTFASLI

341 RETIEHIRAMI THIESER T,
WA IR SRR IR SR IE R 4 PP Rioy R EE T
SRR . Hog Ea T ko e ad
J7EEEIR RN, 5y A A T S R S i
fit 27 MRSy . 31 Bl IR 73 F i E N 138~
756, CUFEINEEEGS IS unHEmE S T RE . s
i Je FLF IR DA S HABE P 255 . AL T 31 Fhid
B RS S 4, BB 2 000 580 4 000 £
(R FEE TR S AT A A AR, TR 31 P
VIR IO PR BRI TR] o PREGI TR LR 1, AHN I AL
K 2.

3.4.2 4 PRI AR K B 2 ZR A H R 5 e
=R

(1) RrHPR: ARSEIRZMT, WK e 1 H
(PG BRI T 0.1 ng/mL, Hr4d JE R s H FRAR T 1
ng/mL, ZFJERRIE HIRIKT 0.2ng/mL, FRERIERE
(RS BRI T 0.5 ng/mL.

(2) EEMR: ASELIFMT, MHLR P TH
I EIRZN 0.2 ng/mL, Frag R IR 2 EIRZIN 2
ng/mL, ZRJFERRAE RN 0.5ng/mL, FELRETRH
EERZIN 1 ng/mL.

(3) K% : LR AT S %,
SEREIR, 4 MGk R BRBIRE ARG B RSD 1E
10.0%~11.9%, #LAKEZE RSD 7£ 9.9%~11.2%;
4 MeEYEERPM AR ZE RSD £ 5.6%~
10.3%, HLIEKE % % RSD 7E 6.3%~8.8%.

3.4.3 I TIESWESS 2 A KR R R

it 2H ZRUTRRAT 72

(1) 4 PR B IR BRI AT 72
Kl 3-A fizn, BEEVRE KRB, IR e+
I AN R . R 7 K, K5
BAMTFHRIEHROSEARMET &R KEM
514 K, & ST RN T H TR O A A
TR WK 3-B s, BEERE RE RN,
I ZE 2R o S5 I 1A W TR AR S I e 3, Ik
WIZE 7. 14K, &, SflEAE. MRS
BRI F SRR . W 3-C Fiw, WEIAE 7
K, & mAlEHASER IR O EAMK T E
IR A 14 K, K. SR AN T 10T
MESEAMETHHKR. W 3-D s, KEHHE
1 RK SRTZH 2L b B B 2R R R s P ST 7.
14 K, K. mrrl =M. ok UM 2L gL b 2 R AG
FIfRLRERG . FIRGERRINE T SERR. #isk
iR TR 250 o A K Bt it 2H 2 e 32 A A R

(2) HAth 27 FhZH RS K BRI 4 2RI
Ji: FEFAD 27 PR RS DT S, SRR T4
HRAE 0 R 7E B AN U BN AR 1 R KRR
Rl R, Hoar 5 HISREIER], iz 7E
it 2H 23 A Bl A 8 A0 B o 5T 8 ST e IE XURE
jasminoside. LAETH. BB FHER. 6"-0-3F Tk
Bl Je P AR XORE 38 A s ks R R s KR
FAF R R-T-O BB T SN R SRRY
DA i S e 1 AR R R AR O S X
REfEMREISE 1. 7 REeRE], AR 15 Maisr1E
WA 1. 7 A0 14 d SRR 3.
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t/min t/min

1M FH: 2-W4R R 3-@5R: 4-FREERR: S-ILiEFH: 6-n e FHIR: 7-508 PRIHXEE : 8-6"-O-7F HLIk A 5t JE P IRIH XUk 9-6"-
O-F BRI 50 JE P IR IHAURE R s 10-6"-O-FF FRESE R F MO0 H : 12-28 T/ 13-WNHERR: 14-1,5-ZWNHEfE2E TR 15-R 405 B: 16-57
SRR As 17-F40REE Cs 18-T4R1T e 19-Wr BT 20-W A ST 23-FIEER; 24-J7 JLASEE; 25 7301 26-7 1 27-1L%%
My: 28-/7 3 FK-T-O- B MEH: 29-KBHAF; 30-M K R-3-0-FAMH .

1-geniposide; 2-neochlorogenic acid; 3-chlorogenic acid; 4-cryptochlorogenic acid; 5-shanzhiside; 6-geniposidic acid; 7-genipin-1-B-gentiobioside; 8-6"-

O-coumaroylgenipin gentiobioside; 9-6"-O-feruloylgenipin gentiobioside; 10-6"-O-sinapoylgenipin gentiobioside; 11-Jasminoside; 12-quinic acid; 13-
caffeic acid; 14-1,5-dicaffeoylquinic acid; 15-isochlorogenic acid B; 16-isochlorogenic acid A; 17-isochlorogenic acid C; 18-loganic acid; 19-
secoxyloganin; 20-secologanic acid; 21-threoninosecologanin; 22-dihydrothreoninosecologanin; 23-ferulic acid; 24-protocatechuic aldehyde; 25-
sweroside; 26-rutin; 27-kaempferol-3-O-rutinoside; 28-apigenin-7-O-glucopyranoside; 29-luteolin-7-O-glucoside; 30-quercetin-3-O-galactosid; 31-6-

carboxy-10-methyl-methylene-1-(1-oxobutyl)-cyclohexaneacetic acid.

2 AETIEFIRRANERL MRM &IEE
Fig.2 MRM chromatogram of Reduning Injection inhalation solution

A 8r B
£ 4 s -
- - & T
X 2 £ 4 2180 | SERPR
& = | 4570 Kot R
@ by
w0 T .

12345678 91011121314 12345678 91011121314

1d 1d

C 11 p
€3 5
B X
X [
<, = sle 1 480 3270
g 1T = L
B | e— 335063,4O = Sy /

P = -+ N
3 & iz o T 6 5 o} = \\\\ -
H_ 0 | 3 = | : . = s
12345678 91011121314 12345678 91011121314
1d 1d
E3 EFELAEARREHKRMELFIEFE (A FMEEER B). KRR (C) MRZREER (D) MIEERTHL
(Xts,n=18)

Fig. 3 Changes in peak area of geniposide (A), neochlorogenic acid (B), chlorogenic acid (C), cryptochlorogenic acid (D) of
lung tissue during recovery period after continuous administration (X £ s, n =18)
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W N &5 ZAE VR T WPV T8 0 7 THI B AT B B
B, I JUAEIRNGS 251107 i R RAS 20 i AR = Al
(PE ROV, Hh BB R HOCR — 3. HAl
P XTI 25 ARG R PR R LR, INE T & 1E
5 R 2L (OECD) MiA | A 2R IE IR R0 17
RIEF. EE FDA $2H TN ARG IR
VRO I, 2008 4F 24 i i PO 2R O TR
NG U2 VAT IHE, EEXHL 2N A 2411 22
oy A T NG B =R E T W P SE =W =1
NG5 25250 LA R T I B 4 SR, B
UEAHES . A B RN TR A A e, oAty
HIBFRIBETIE SR

SN 2 VPR IE (1 )R R4 2, ZIAENT
WRCE P e R i, Dy 2 Sk T S 28 I P 0 38
At . FinRmARE R, M bR, D,
MM+, WMNEADREERENM, YRGS
241 R 2 URRLE RS md et B P N It fef 24
YITES 5 5 i5, RUILIETHRE LA 4 G5 T
() A 2% LK% B WiE B . AR B — a1k
2, 2RO AR G A WRON I S AR I T
WA R, R T2 oo 2 05 T A2 Ry L i
I B T e R (1 XURS AR R NG5 24 2 A PR
AR s o ARER TR ST 2005 SERR €24 S
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