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[ Abstract ] Objective  To screen the active antidiarrheal components of salt-processed Alpiniae oxyphyllae
Fructus-Foeniculi Fructus medicines (YZYH) and investigate its pharmacological basis and quality markers by examining
its “spectrum-effect” relationship. Methods A spleen and kidney yang deficiency model of diarrhea was established in
rats. The pharmacodynamic indexes of YZYH in petroleum ether, ethyl acetate, and water fractions were measured,
including behavioral indicators such as body weight, anal temperature, diarrhea incubation period ( DIP) , diarrhea index
(DI), and biochemical indicators such as nitric oxide synthase (NOS), ¢GMP, and creatinine phosphokinase ( CPK).

‘

We analyzed the components of YZYH by high performance liquid chromatography, and analyzed the “spectrum-effect”
relationship between the chemical components and the antidiarrheal efficacy indicators using the grey correlation method.
Results Compared with the blank control group, rats in the model group developed watery stools after 15 days, which was
the key pathological index of the main syndrome of diarrhea. Rats in the model group also developed abdominal distension,
loss of appetite, and back arching, as secondary symptoms of spleen and kidney yang deficiency diarrhea. Administration of
the therapeutic drugs improved both the main and secondary symptoms of diarrhea. The positive drug and YZYH-M
significantly prolonged DIP (P<0.01) and decreased DI (P<0.01) after 28 days. These key indexes of diarrhea, as well
as body mass, 24 h food intake, water intake, anal temperature, and the serum biochemical indexes NOS, ¢cGMP, CPK
were all improved in the positive drug and YZYH-M groups. Examination of the spectral effect relationship showed that
anisaldehyde, chromatographic peak 4, and other components were correlated with the pharmacodynamic indexes of DIP,
DI, NOS, ¢cGMP, and CPK. Conclusions The ethyl acetate fraction was the active antidiarrheal fraction of salt-processed
Alpiniae oxyphyllae Fructus-Foeniculi Fructus medicines. It acts by inhibiting gastrointestinal hyperfunction, regulating
energy metabolism and immunity. Ingredients such as anisaldehyde and peak 4 served as quality indicators for its
antidiarrheal effect.

[ Keywords] salt-processed Alpiniae oxyphyllae Fructus-Foeniculi Fructus medicines; antidiarrheal effect; active
site; “spectrum-effect” relationship; grey correlation method; anisaldehyde
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SRR B B PH IS YO R B bR . LR 4,
2.1.5 HAbEts
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KU CPK G HEARFIE® KR, 525 AR
HARRUR HE, A58 41 K UL 7S CPK 7K O (2 35 A%
(P<0.01); 4 255, SRR ALH B, BH 25 41
YZYH-M 20 K KL ¥ CPK 7K F B E & (P <
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R A4 B BH R B A

R1 FARBCFIERE AR (245,n=9)
Table 1 Average body weight of rats in each group

kg
20 >
4 Body weight
Groups
1d 7d 14 d 21d 28 d 35d
25 EHXT R
238.67+7.57 256.44+11. 82 284.78+11. 64 333.89+13.52 346. 67+14. 65 368.89+16.76
Blank control
e .
Model 232.00+8. 56 244.89+10. 25 243.33+21. 17 240.67+18. 74 250.33+17.95 266.00+16.73
PR 25 4 i #
. 234.13+6.22 239.78+15. 00 240. 89+25.77 259.33+17. 68 271.89+19. 34 314.00+19. 10
Positive drug
YZYH-L 236.78+8. 14 244.22+11.02 254.44+16.71 247.89+10. 95 252.56+11.09 282. 11+14. 38"
YZYH-M 240.22+7.29 241.56+8. 85 260. 44+13. 54" 250. 00+15. 22 280. 56+15. 39" 333.67+17. 56"
YZYH-H 235.11+7.22 244.00+12.43 250.56+15. 16 251.78+12.00 263.33+11.49 279.44+14. 54

TE: 528 O BRALILE,  P<0.05, ™ P<0. 01; SHRIZLILEE,* P<0. 05, P<0. 01,
Note. Compared with the blank control group, * P<0. 05, ** P<0.01. Compared with the model group, *P<0.05, *P<0.01.

K2 AHKRE 24 h PR YOKEZE I (2£s,0=9)

Table 2 24 h average food and water intake of rats in each group

24 h B H/g

24 h HhokiE/g

5| . . . .
‘ Food intake in 24 h Water intake in 24 h
Groups
1d 7d 14 d 21d 28 d 35d 1d 7d 14 d 21 d 28 d 35d
25 EXT R
32.21 29.39 30. 00 27.51 35.17 37.29 53.44 50. 33 41. 83 45.85 50. 65 53. 06
Blank control
A
Model 27.03 16. 52 15.19 15.55 17.69 18.33 38.25 31.42 40. 00 61.58 73.79 78. 81
ode
PR 2y
. 29.98 19.31 14. 46 17.83 22.52 27.89 48.71 37.02 32.90 66. 41 63.51 63. 09
Positive drug
YZYH-L 27.98 18. 84 16.02 16.91 20. 28 19.75 32.52 33.37 39.99 56.71 67. 65 67.50
YZYH-M 28. 38 20. 65 15. 14 19.96 23.59 31.94 41. 84 30. 36 28. 82 61. 14 57.40 51.87
YZYH-H 27.25 20.52 14. 50 18. 18 19. 11 22.04 29.35 32.07 35. 68 53.63 69.59 71.37
£33 KUK DIP DI LB (vs,n=9)
Table 3 Diarrhea incubation period and Diarrhea index of rats in each group
151 DIP/min DI
Groups 15d 21d 28 d 354d 15d 21d 28 d 354d
EEpopili
Blank control / / / / / / / /
A
Model 148.00+15.68  138.00+11.94 167.89+9. 78 189.56+13. 46 1.20+0.25 1.29+0.30 1.28+0.15 1.11+0.26
ode
FH: 25 #h i # # # #
. 149.22+13.59  156.44+9. 83 196.22+13. 59" 223.67+12.51 1.15£0.26  0.97+0. 19" 0.67+0.16™ 0.48+0. 17
Positive drug
YZYH-L 156.56+18.76  139.56+9. 46 177.00£12.83  197.44+£10. 30 1.15+£0.39  1.06+0.28 1.11£0.25 1.13+0.20
YZYH-M  155.78+10.95  147.00+14.53  199.56x18. 08" 236.11x22.87% 1.4320.56 1.17£0.17  0.59+0. 10* 0. 42+0. 23"
YZYH-H 151.78+18. 12 140. 78+8. 42 177.67+17.31  201.78+15. 47* 1.17+£0.41  1.04+0.33  1.10+0.29 0. 87+0. 23"

T SR L, ¥ P<0. 05,7 P<0. 01,
Note. Compared with the model group, *P<0.05, *P<0.01.
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T Ffili NOS/cGMP {5 515 5 R Ge /e 3G 5 (B
B PHRE A NOS 5 P35, ik LK &R A4 i &
[ NO, 2 cOMP Az il 38 ) S ' BH R IE 17 3= %2
Tz — Hax ot Bk U EE , AR 4 K B
IM3E NOS . cGMP 7K - EFH iR (P<0.01) ; 4525,
SRR A L, PH A 25 40 YZYH-M 4K BRI v
NOS ,cGMP 7K F- 58 Z [ K (P<0.01) , it — 20 Ui W]
YZYH-M F457 BEAS BH i o536 B 78 A BRI P i o 2
Si=g

L B i V5 E A B A W2 Bl U RN RE i

FRETZE L, R AE BE 1 A 48 x5 DA 4140 LDH |
SDH Na'-K*-ATPase ,Ca”* -Mg**-ATPase i PEHEATIT
M ot Na*-K*-ATPase 2 5 D) R i %5 35
fEFE Rz —"' 523 Pk IR 41K UM HE, AR 4 K
FUMF 40 28 LDH ., SDH, Na*-K*-ATPase , Ca*-Mg™*-
ATPase i VE R EEAL; 4525 f5 , SERIAIAR LG, PR
4 YZYH-M 41K BUHF4141 LDH,SDH , Na*-K*-
ATPase , Ca® -Mg™ -ATPase % V£ W 2 75 (P <
0.01) ,MTL GAS 7KF#% & E K (P < 0.01) , A
M S moise et 458 0ER 5 Mk 6,

R4 FARRAGEAZLT I (2£5,0=9)

Table 4 Rat anal temperature in each group

JH o
a3 \ J i/ °C
iy nal temperature
Groups
1d 7d 14 d 21d 28 d 354d
23 6 IR
37.66+0. 21 37.52+0. 14 37.64+0. 11 37.50+0. 07 37.69+0. 18 37.71+0. 16
Blank control
A
Model 37.56+0. 18 35.41+0.80 ™ 34.59+1.12* 35.46+1.08 ™ 35.44+0.77™ 36.07+0. 60 ™
P2 , »
. 37.60+0. 19 36. 06+0. 56 34.70+1. 36 35.52+0.70 37.09+0. 48 37.37+0. 37
Positive drug
YZYH-L 37.66+0.22 35.53+0.91 35.03+1.30 35.14£0.75 36.57+0. 65 36.79+0. 39
YZYH-M 37.53+0. 14 35.82+0.74 35.000. 71 35. 88+0. 75 37.130. 73* 37.39+0. 33
YZYH-H 37.58+0. 17 35.74+1. 06 35.03+1.33 35.48+0.72 36. 89+0. 66 37.11+0.72
T A O BRALIEE, T P<0. 01 SR AL, " P<0. 05,7 P<0. 01,
Note. Compared with the blank control group, ** P<0.01. Compared with the model group, *P<0. 05, *P<0.01.
x5 KHKBUMIE NOS,cGMP ,CPK /K- (x£s,n = 9)
Table 5 Detection of NOS, ¢cGMP and CPK in serum of rats in each group
ZH 51| Groups NOS/ ( pmol/L) c¢GMP/ (nmol/L) CPK/(pg/mL) MTL/ (pg/mL) GAS/(pg/mL)
23 0 IR
155.82+15.00 68.28+4.52 138.50+4. 89 774.19+21.29 604.38+29. 11
Blank control
A ” ” o
Model 178.26+11.36™ 78.58+8.42™ 127.00+9. 17 843.94+21.81™ 687.88+36.76 ™
Bk 24 o # :m i w
.. 146. 04£10. 12 69.78+6.24 137.26+7. 37 795.05+22.29 626.79+33.53
Positive drug
YZYH-L 169. 11+17. 58 76. 06+6. 90 129. 19+9. 25 819.59+22.71 685. 71+29. 89
YZYH-M 143.19=11. 46% 63. 14+6. 93* 148. 88+9. 30% 769. 70+22. 32* 581. 61+33. 48%
YZYH-H 162. 56+18. 69* 77.92+8.72 134.27+10. 31 814. 69+30. 69* 676.24+35.22

T S8 O BRAL AR, ™ P<0. 015 BRI A, ¥ P<0. 05,7 P<0. 01,
Note. Compared with the blank control group, “* P<0.01. Compared with the model group, *P<0.05, *P<0.01.

F6 HKAKRETFAH

LDH .SDH Na'-K"-ATPase Fll Ca®*-Mg**-ATPase 1G4 (%+s,n=9)

Table 6 Activities of LDH, SDH, Na®-K"-ATPase and Ca*"-Mg®* -ATPase in liver tissues of rats in each group

215 Groups LDH/ (U/mg) SDH/(U/¢g) Na*-K*-ATPase/(U/g) Ca®"-Mg** -ATPase/ (U/g)
ey Oni
= XTI 179. 87+4.22 7599. 26+782. 78 1098. 26+67. 90 1269. 50+63. 56
Blank control
HERY
Model 161. 03£8. 96 6067. 94+684. 94 ** 943.51+58.50 ™ 1077. 63+92. 72 **
FD1¢% #i# ## #i# #
. 175. 62+7. 36 7435.35+988. 03 1090. 49+88. 15 1203. 18+121. 16
Positive drug
YZYH-L 164.95+7. 17 6565. 95+897. 55 1007. 25+84. 84 1055. 20+123. 52
YZYH-M 178.70+11. 26" 8061. 57+637. 51% 1183.11+125. 73* 1307. 02+96. 64"
YZYH-H 164.24+10. 39 6577. 31+1392. 90 977.23+130. 77 1033. 63+ 143. 93

528 A IR AR, ™ P<0. 015 58RI [hA%, P P<0. 05, P<0. 01,
Note. Compared with the blank control group, ** P<0.01. Compared with the model group, *P<0. 05, *P<0.01.
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2.2 HPLC Big

2.2.1 FikpHsg

BIHHER A% 4 R AR e i A
B TR IEE R UL 1, 25 R B R S gy
R, BT SRR R BEE R
FEPE FEM NAE IR R R LR 7, 45 R
INZITIR R
2.2.2  YZYH #5007 A 145 B

A3 YZYH £ R A HPLC 3% K] 5

il
Rutin

HEX Y

A2 O SN DL PN B P B S
MR PR3, I ) 7 3 PE T 0. 1, i v o 300 A 1o

RIE % JF JE AT £ 5 8 IE M4 ik g UC il 45 3
YZYH 30400 3 A7 RE d A 1 LA (5 8 0L

% 8, YZYH A[RFA; HPLC B3-S & WK 2,
F 8 W1, YZYH A M EETR A £ R ST ERAL 7KK
BEr A 8,23 19 A A e | 28 XF B B X %5
19.28 .29 31,32 33 S50 A T HEFRE 1
2 A A R R, 5O 6 Fh

S N AL
By LR 8,
I [EA] ol i
7B Nootkatone
Tectochrysin | e
1 7 - o
Anisaldehyde N

Mixed standard

ot a4 )

- F%
Chrysin
|

YZYH-L L A A A
I
Methanol
T T r T T T T M T
0 20 40 60 80 100

B1 LREEERSR

Figure 1 Specific investigation results

] YZYH-H
15 16
27 28
MAM | 1 Y YZYH-M
1 A \ A 2 4” 'A}[ YZYH-L
I & I L I I ¥ 4 I
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B2 YZYH A SO S A HPLC [ 2 i A
Figure 2 Overlay of HPLC chromatograms of different fraction of YZYH
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Table 7 Methodological investigation results
W5y 7 72 : B Sk :
Compound Regression equations ﬁcl‘iﬁi]—ﬁ/( ug/mL) *ﬁ&,ﬁ ﬁiﬁ @E@ IR PR
Linear range Precision Stability Repeatability Recovery
Nliﬁllﬁfne Y =4133.9X+29. 669 0.9997 5.19~166. 00 0.51 2.65 2.21 2.80
Ttiti:i%n Y =7403. 9X~-2.0908 0.9995 3.25~26.00 1.13 1.70 1.71 2.65
a?sf Y=11870X-10. 838 0.9990 1.96~21. 30 1.05 2.99 1. 69 3.59
Tiifnﬁgﬂe Y=19705X+19.433 0.9999 0.31~10.00 2.35 2.53 2.50 4.77
An:‘al%(:fh%lde Y =7997.4X+3.2563 0.9998 1. 40~40. 00 0. 96 0.89 1.99 2.40
FT
Rutin Y =4872.9X+0. 4389 0.9998 3.50~70. 00 2.05 1.43 0.16 1.48
R 8 YZYH £ IPAE LA IR B (s ,n=3)
Table 8 Common peak information of samples from different fraction of YZYH
[T ] I T A/ (mAU # S) Peak area
. RT/min
Chromatographic peak YZYH-L YZYH-M YZYH-H
1 2.720 - - 13.412+5. 839
2 2.903 - 55.413+2.787 16. 063+6. 063
3 3.101 - - 19. 077+3. 368
4 3.185 19. 959+0. 956 37.563+3.376 20. 800+2. 406
5 3.735 - 27.145+2.791 20.235+1. 298
6 4. 240 - 35.600+5. 942 125. 878+5. 168
7 4.388 - 13.932+0.514 38. 111+3. 889
8 4. 668 - 77.607+8. 622 229.966+25. 706
9 5. 444 - 16.706+1. 311 60.093+7. 073
10 6.183 - 23.548+6. 115 99.470+9. 757
11 6.716 - 22.432+6.231 94.145+9. 216
12 8.255 - 49. 888+6. 671 214. 186+16. 593
13 11. 287 - - 91.382+5. 774
14 12. 682 - - 42.877+4.072
15 15. 268 - 37.660+3. 531 -
16 27.108 - 46.547+2. 184 -
17 36. 965 - - 51.177+5. 037
18 46.389 - 17.061+2. 080 43.812+6. 961
19 48.617 - 26.569+1. 562 -
20 49.728 38.135+10. 180 209. 870+42. 047 441. 318+43. 637
21 50. 067 - 86. 187+6. 624 -
22 51.230 - 49.599+2. 985 -
23 51.985 - 36.308+5. 938 29.829+2.179
24 52.795 - 29.004+0. 752 43.341+6. 050
25 55.967 - 59.197+1. 821 -
26 56.228 - 32.810+4. 243 -
27 56. 587 - 32.472+4. 344 -
28 59.958 31.916+2. 406 23.454+5. 038 -
29 78.429 17. 569+0. 582 - -
30 78. 684 44.584+1. 501 - -
31 82.731 53.396+3.116 - -
32 83.570 52.786=+1. 008 - -
33 83.904 82.900+7. 778 - -

T =" R PRI 2% AR 5

Note. *

3

”

indicates that the signal is not detected in the sample.
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K9 YZYH &AL 6 Fhsisr &t (22s, ng/g,n=3)

Table 9 Content of 6 components in each fraction of YZYH

2.3 YZYH ILiB1ER“ER" <&

DIP DI N c¢GMP CPK #5%1 58t EHE
. oY ) VIVEL VYA YZYHH 1P DI 0S .cGMP ,CPK F8 55 I FH Az itk 75
ompoun KRB R HY), ik YZYH-L YZYH-M  YZYH-H
BT y
Rutin 26.81x1. 60 - RS 35 K DIP DI J¢Ifi % NOS,cGMP  CPK 7K
I el 0l 10212005 . FHNZEFEI, YZYH %8860 HPLC [ 3 A7 161
A“';de;de T RIS Ay LUy 9 R AT B8 DG 166 43 T, 435 SR DL
ZES
Chrysin 12. 46+0. 24 7 10,
J2 5 i IRHRE 1Y) /N J e B 1 1 B 22 M) DC IR 32
7.93+1.01 - - ] X ‘ o
Trans-Anethole KR 197 TR, APt ik i, AHFSY
WF R 2 1 we N
Tectoohrysin 38.88x1.71 - - gERLRI | SR >0.700 DL Ak 2 B4 A2 DL
A o1 38001 YZYH-M #0022 , ik — 20 R W AR ALy 115 15 7
A + . - - AY = Y I — AY ),
Nootkatone WAL, HIEES 4 SEIEES 5 2R IR OCER
=" RoRAEN S EZE S . " . N \
e R . BEFI>0.7 AU 2 52 R A ARG
Note. “ =" indicates that the signal is not detected in the sample.
£ 10 #£ILAHIES DIP DI NOS cGMP  CPK K (i K1k i
Table 10 Relevancy between each common peak and DIP, DI, NOS, ¢cGMP, CPK
e DIP DI NOS cGMP CPK
= G EHEE B YA B Y YA B
Chromatographic  RT/min 0L e I g JUREE g ORBE g Ry
Correlation Correlation Correlation Correlation Correlation
peak Order Order Order Order Order
degree degree degree degree degree
1 2.720 0. 601 24 0.599 21 0.59%4 16 0. 601 16 0. 601 18
2 2.903 0.710 9 0. 607 20 0. 673 15 0. 663 15 0.712 9
3 3.101 0. 590 25 0. 590 22 0. 585 22 0. 591 17 0.591 25
4 3.185 0. 904 1 0. 741 1 0. 842 1 0. 833 1 0.901 1
5 3.735 0. 760 6 0.676 6 0.729 0.738 5 0.763 5
6 4. 240 0. 683 11 0. 672 8 0. 694 10 0.703 10 0. 688 11
7 4. 388 0.711 8 0. 668 12 0.727 0.738 4 0.717 8
8 4. 668 0.702 10 0. 672 7 0.716 9 0.727 8 0. 708 10
9 5. 444 0. 682 12 0. 682 4 0. 693 11 0.702 11 0. 687 12
10 6. 183 0. 669 14 0. 668 11 0.677 13 0. 685 13 0.673 14
11 6.716 0. 670 13 0. 668 13 0.678 12 0. 686 12 0. 674 13
12 8. 255 0. 667 15 0.676 5 0.674 14 0. 683 14 0.671 15
13 11.287 0. 588 28 0. 588 25 0.583 25 0. 589 20 0.589 28
14 12. 682 0. 589 27 0.588 23 0.583 23 0. 589 19 0. 590 26
15 15.268 0. 607 18 0.514 27 0. 569 28 0.563 28 0. 601 19
16 27.108 0. 607 22 0.514 32 0. 569 32 0.563 33 0. 600 23
17 36. 965 0.589 26 0. 588 24 0.583 24 0. 589 18 0.590 27
18 46. 389 0.719 7 0. 670 9 0.732 4 0.747 3 0.727 7
s T 48.617 0. 607 21 0.514 31 0. 569 31 0.563 31 0. 600 22
Rutin
20 49.728 0.763 4 0. 688 3 0.752 2 0. 765 2 0.772 3
21 50. 067 0. 607 19 0.514 26 0.569 29 0.563 29 0. 601 20
22 51.230 0. 607 20 0.514 30 0. 569 30 0.563 30 0. 600 21
23 51. 985 0.761 5 0. 669 10 0.725 8 0.733 6 0.762 6
24 52.795 0.775 2 0. 653 14 0.726 7 0. 730 7 0.774 2
25 55.967 0. 607 23 0.514 33 0. 569 33 0.563 32 0. 600 24
26 56.228 0. 608 17 0.514 29 0. 569 27 0. 564 27 0. 601 17
27 56. 587 0. 608 16 0.514 28 0.570 26 0. 564 26 0. 601 16
.ﬁl‘%% 59.958 0.773 3 0.702 2 0.739 3 0.723 9 0. 766 4
Anisaldehyde
AP 78. 429 0. 586 33 0. 620 18 0.591 21 0. 584 25 0.583 33

Chrysin
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ZR10
e DIP DI NOS cGMP CPK
s - R R R R
Chromatographic  RT/min ~ SEE gy T gy L g JURE ey SRR
Correlation Correlation Correlation Correlation Correlation
peak Order Order Order Order Order
degree degree degree degree degree
30 78. 684 0. 586 32 0. 620 17 0.591 20 0. 584 24 0. 583 32
B i 82.731 0. 586 30 0. 622 15 0.592 17 0. 585 21 0. 583 30
Trans-Anethole
)%ﬂ:ﬁ% 83.570 0. 586 31 0. 620 19 0.591 19 0.584 23 0.583 31
Tectochrysin
i
Pt 83.904 0. 587 29 0. 620 16 0.592 18 0.584 22 0. 583 29
Nootkatone
3 RV A ZF B RS A s AR M 123 A B
JTE

3.1 RETMG S5EMEERFIE
AR5 M B R 5 DA B B R Y < 3 5 1+
AACTT BIRA” S AN TERE 15 d R B KRR
HBUKFEE ;21 d 5 BERZH R B DIP B .47 %, DI
W 5 e, 2 I TS A5 2 W RAE

gt B A T AT 5 7K 5 2 e A 3 T i )
B DIP SE K (P<0. 05) , it 22 S g PR WL Wi 4
(P<0.01)  IEHERRAL BRI PERRAL ™ 5 83 95%
CBESE U AN 90% LT 5k Jid ¥ 141 i . 285 %) B BRI
HRMENETS KBS T8 PR RS AN B A K BT 7 i
25 1 A N 8] B R | P e AR A6 ) ) M e
A RFRMEERN S L LR RS RS
VR P T AN B 245 24 ) T s i 1 A A A X i /) [
B, S — 25 BB YZYH-M &B47 4 115 16 PR

i BT IR P R TR, JT DL M 35t AR /N A
B 2 PRUE WA, AT I 3 R P R S T Y
2B DIRE 4 (acute respiratory failure, ARF) T 1]
FrELHy 2 PR AE, H AL J2 @ i K &2 E Na™-K'-
ATPase FURIAKFS 258 @ FIH0RAE 5
AR BB SE 524K JH 5 NOS \MTL Hl GAS 4%
IOV R HE IR TE TR 5 /N A 22 TR DT 2 T I
VEF, B E e /N 5 3 A IR L
{1, B 20 2% M e 1 A0 25 L AE— R 5 PE IR TS |
BIBEMERIR B R AR R RERY . 454G
ARSI X6 IS Ik v LI R B M R R A A
RBR AT INAN 234, B YZYH-M #5057 {677 8 8 i
B I R 75 9% L A 2 3 e 8 7 S 8 I B 1 AL
FE BB FE bR, DL RE AR PR S B
3.2 "B REA—AHVYREMEREREY

A SCERERI, 22 B RS E I S TS =
PSR T R 2 oA G, Hrp B ER SEAR

TR A% 2 0 2% W] ek 4 LAk 20 I AR 5 | Ak - — 4
T4 | 43 —F % 23R I A 25 18 38 W I TS AH DG A 4l =
R 3 UK IE R 4 238 HA B i il /e
FAUCT s /NG B kb A AR 2R D B — /N i A 2 X
M2 A R B VS 1R AR A 2 T
DL EAE 58 3R BT, 4% 28 B 5% I8 AR R T AT RE 2
YZYH (V5B TE o3 o TR, 25 R 8k 5 M il ik
R R R & RAEXT AL, AR 5 i 2 b
FL/IN R ML 38 R 6 5 AR 2 1520 A 7 A I 8 05, 34
AR BE ) 3R A5 4 R AL A L AR
SR ER AR IS AN, N
A YA A 40 ) 5% 5% H ¥~ (nuclear factor kappa B, NF-
kB FYZRIA A IR I TR 5 S 1 R B2 T AR, B S
33 3 G R T R SRR R X i b R Al e R 4
PRAPEI

ARSI A R MR A R AR R
ST G  = T R AE 0. 560 ~ 0. 620 JEH N, #
By 76 245 %0 10 V5 6 M v LA B A
o 285, YZYH-M #5407 9 YZYH 797 M E BH 62 it
TEUE A 1 P 30 A7, JCAVE A AL ) T AE 2 58 2 oy
MTL GAS 45 B kR, 16 8 D ae i i, Jf
PR RE A A G, DA R 40 B PR 4 52 R
o T AT B2 4 5 06 5 L 11 V5 R FH A O IC 3 Ak
MBI 48R AR EFR, ATl
FI LR O . (H 4 S AERRMER T M
KU BT — B E

S 30k
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FRADSMETEIAG [L1B AR E B R E B OPTNE478G
AZE M RREW RE /N R B B R

LS 45 ) 2% A ALAE ( amyotrophic lateral sclerosis, ALS ) f&— AN A] 33 (1)l 23R A TR B0 , KB i — H.
KR A =B ARSI, B B TR 220 80 EGHZ 5w I e 258, TR 38 VI 75 2T K —Fh i T
FERMIATT 7k, it ALS S M AE AR IR GE M TR AR TG B, JdiE , 2GRS U HE A A &=
1B (IL1B) Fhi , 7E ALS #Efe i SC AR, ASHIFSY A BL3E 2o th A AP R 30 IL1B AT I8 42 ALS /) BB AY 1
R,

KT OPTNE478G (WA, ALS JBE 1Y —Fh 52748 ) Mt i #5102/ N iz sh 2 JZ N
il ALS /INERBEAY . SERTAAF S &L, ALS /NRBE AL rp ILIR 430 S 3 i . A SCIE Ok R ke S e TL1B
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