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Mechanism of processing-compatibility of ginger in treating cold asthma rat by
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Abstract: Objective To investigate the effects of processing and compatibility of ginger for the treatment of cold asthma rats at the
metabolomics level by gas chromatography-mass spectrometry (GC-MS). Methods The rats of cold asthma were established by
ovalbumin (OVA) + ice water bath. The rats divided randomly into the control group, model group, Linggan Wuwei (fresh/dry/stir-
frying) Jiangxin Decoction group and the positive drug Guilong Kechuanning group. The pathological changes of lung tissue were
observed by HE staining; The inflammatory cell count in BALF and the content of IgE, IL-4 and IFN-y in serum were determined.
GC-MS was used to conduct the non-targeted metabolomics study to search the serum and urine related differential metabolites in
rats with cold asthma, and MetaboAnalyst was used to construct related metabolic pathways. Results The results showed that
Linggan Wuwei (fresh/dry/stir-frying) Jiangxin Decoction improved the pathological changes of rat lung tissue, significantly reduced
the BALF inflammatory cell count in BALF and IgE and IL-4 levels in serum, and increased IFN-y levels. Compared with the
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control group, 37 differential metabolites (15 in serum and 22 in urine) were screened in cold asthma rats. And seven metabolic
pathways involving energy metabolism, oxidative stress may be associated with cold asthma by Metaboanalysis pathway analysis.
The overall metabolic profile of the cold asthma rats with the intervention of Linggan Wuwei (fresh/dry/stir-frying) Jiangxin

Decoction tended to normal levels. The effect of Linggan Wuwei (dry) Jiangxin Decoction on cold asthma was better than Linggan

Wuwei (fresh/stir-frying) Jiangxin Decoction. Conclusion It is more reasonable to process ginger into dried ginger in Linggan Wuwei
Jiangxin Decoction against cold asthma. Ginger processing-compatibility may play a therapeutic role in cold asthma rats by regulating

energy metabolism and oxidative stress.

Key words: ginger; GC-MS; metabonomics; cold asthma; processing-compatibility; Linggan Wuwei (fresh/dried/stir-frying) Jiangxin Decoction
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Fig. 1 Pathological changes of lung tissue of rats in each group observed by HE staining (><200)

Fz1 BEKXR BALF AT IR IMIE IgE. IL-4. IFN-y KF (X +s,n=8)
Table 1 Cell counting of BALF and levels of IgE, IL-4, and IFN-y in serum of rats in each group ( X s, n = 8)

, BALF 4l itk M3 KR T

i BAI(X10%  VERRTERIANN  AREMEANNY  FPERIZE%  IgEAugmLY)  IL-4/(ngL7Y) IFN-y/(ng-L ™)
X 2214045 1.06+0.35 12.50+0.64 11.25£053  100.00+3.80 25040+ 573  1316.00+15.16
BiR 284541147 30.44+1.37% 62.88+0.81% 2531+1.16% 296.30+7.16% 913.00+33.84%  494.20+19.22%
SIF 625+055"  27.13+1.317 36.88+0.42" 2238+0.63° 214004948 546.50+14.59" 1092.00+39.22"
GJF  350+0.40" 9.38+0.43" 45.81+0.80" 13.88+0.91" 174.40+4.85" 476.60+ 7557  821.10+24.36"
PIF  390+044™ 17.38+0.47" 39.13+0.817 16.56+0.65" 247.20+3.72" 559.40+1457"  736.80+£33.46
PC 2.82+0.30" 5.63+0.43" 49.80+0.95" 19.88+0.94" 10534+4.42" 35056+ 852" 1034.23+12.30"

St E: "P<0.05 "P<0.01; SHBMALE: P<005 “P<0.01

*P<0.05 ™pP<0.01vs control group; "P <0.05 P < 0.01 vs model group
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Fig. 2 Multivariate data analysis plot of serum and urine in control group compared with model group
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Fig. 3 OPLS-DA sore and loading of control and model group

R2 ERKFEHRARILE. REEFERGFVRSHAK &/F/18) EFFNFIFHT
Table 2 Differential metabolites of serum and urine in cold asthma rats and intervention of Linggan Wuwei (fresh/dry/stir-frying)
Jiangxin Decoction

AR

e te/min ERERHN miz VIP P Mach #% v SIFvs GIFvs  PIFvs

RO OBE R B
sml 533 AR 28,45, 73,88, 117, 147,191, 219 123 000 983 f - } |
Sm2 8449 Him 73,103, 133, 147, 177, 205, 218 101 001 88l | f - !
sm3 9889  HE® 45,73, 86,133, 147, 174, 188, 248, 276 172 002 84 } - f !
Smd s ] (3 73,133, 211, 253, 283, 299, 314 143 00 T | - f !
Sm5 19.798 +tk 57,71, 85,99, 127, 155, 238 16 000 T ! | | !
Smé 2088  D-fAEE 73,147, 150, 247, 260, 318, 433 161 003 867 | - f -
Sm7 22.490 D-(-)-#2HE 15,45, 73,103,133, 147, 189, 217, 307, 466 19 000 874 ! - f -
sm8 263 HEE 73,103, 147, 205, 217, 319, 345 118 000 858 | - f -
sm9 2853 DK 45,59, 73, 103, 129, 147, 160, 205, 217, 229, 126 000 92 | f f -

291,319

Sm10 23069 D-Hi%HE 73,103, 147, 205, 268, 319 40 o009 | f f f
Smi1 24363 WWEEANE 73,103,129, 147,191, 204, 217, 231 116 000 834 | f f f
smi2 5131 HE 73,103, 129, 147, 217, 305, 343, 432 114 000 891 | f f !
Smi3 21786 W 73,83,117,132, 145,159, 201, 243, 269,313,328 107 0.00 899 ! } } -

Sm14 32.181 G 43,95, 73, 117, 132, 145, 201, 243, 269, 341, 35 113 000 887 | f f —
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g2
Rl
e ta/min ZRUEREY mz VP P Match #% v SIFvs GIFvs  PIFus
MROBER B R
Smi5  38.921 FLHE 73,89, 103, 147, 204, 243, 271, 319 125 000 8% | - f -
Uml 10938 PR (3:1) 73,115,133, 211, 283, 299, 314 104 000 938 | | f -
Um2  12122,7.151 R 77,105, 117, 147,179, 194 108 000 923 f | | |
Um3 12932 TR 73,129, 147,172, 247 116 000 9% f | | |
Umd 14120 34-“HRHATHR 73,147,189, 233, 246,300 12 000 914 | - f -
Ums 16996 L- 73R 73,117,147, 205, 292, 409 100 003 920 | | f !
Umé 19630 D-(+)-FIRL{AEE 73, 103, 147, 205, 217, 243, 307, 395 108 000 913 | | ! -
Um7  20367,20509,  L-(-)-4LHE 73,89, 117,133,147, 201, 231 102 004 867 | | f t
1292
Umg 21160 R 73,112,147, 186, 198, 229, 260, 288 106 000 850 | ! f t
uUm9 2129 S/ 73,109, 129, 147, 203, 233, 247, 363 121 000 74 f ! — -
Umi10 21406 VA 73,103, 147, 217, 292, 307 109 0002 909 | ! f t
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Fig. 6 Box plot of differential metabolites of urine in cold asthma rats in each group (X £s, n = 8)
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Table 3 Correlation coefficient of rat serum and urine metabolites and pharmacodynamics indexs
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