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FEAT Sy TCIK CWE A SR T R e A TR ) s = P G SR LR L IE TR AT i (R PR 1T AR Ak
T(EFD B R FD; A% H F B (i Oceanpak 2 ) ; BUIE M (Biosharp 2 ) ) ; Casein from bovine milk
(Switzerland 2 F)) ;3% W 5T iR #4 (XiyaReagent 23 F)) 5 87 A2 4 1l 3% RO AE B AR D R A BR 2 |
1.3 KWHIE
L3, 1 et = 5w UMY =8 kk 500 g, By i AR B0 800 75 7019 £ B MR B2 0 3 UL 45 2 h $2 I
1R A IS ORI b 08 K 3k U8 5 A 3 JBOR E 7 28 Jc B 25 b (Y I B VR A IR Y o B T A B IR W 3
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SO T A5 AT S AV TR DR AE 85 P . 6T TR 00 ) 52 380 ) 21 BRI DR AT 19 45 A€ JBOR T8 AR B 43 55k 5 %6 1 TR
e A, BT TG ) B SE BAE
1.3.2 & @R @EEEE AR SRARSESF AW R, FRELO0. 2 g BUBHE, A 0.05 mol « L1,
pH 7.5 MBERR 22 A 16 mL, OB b A 2= S BB % s PN 4 mL B 43 %00k 1. 25 %6 M g A I IR 2
Jei S 5B 5 R AR BE S BN 4 mm ATHLERFT L. B 50 pg M UEEE 5 /N ik = 6 4 45 26 IRURE A o 6 1) o o
ek 1:0.5,1:1,1:2,1:5H1: 10 MIBAER.37 C/AKE 30 min 5 FFELFEE 37 CBE 12 h J5 WM &
B /N DAZE SR KRR BL S 800 5 06 R ARG IR FE S X IR, F AT Rk AR IR, S E A IR AT 3 K.
1.3.3 ¥ H BB 8 A, % 4w R Habermann 2 A™ (4 5 35 B4 40, FREC 0.2 g BB . i A
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1: 200 WIRG VAW .37 C/KYA 30 min J5 FREHIR 37 CMER 9 h J5 USRI &35 WA B /N LA AR B Kk R
SYECR S YR ERE LR EE S O IR LB E FR B IR, KR EE T 3 K.

1.3. 4 #p# & R s B & A #em R Singer % AN By LA TG IN . FRER 0.2 g BIEAE. A 0.2 mol « L7,
pH 5. 0 BYBSFRANIE WL 10 mL, G b AR 2 By BB Vs A s R B 0. 02 g BTSRRI 10 mL BEFRENIA R (0. 2 mol « L7,
pH 5.0) T 50 C/RGHE M. ¥ FRPIE RS S B P AR EEE 5 B0 4 mm fTHLaR4T4L. B 50 pg 1Y
I 3 /N = A % AU RE SRR R L g 15 05,15 1,1 2,1 5 A1 s 10 BYIR-A IR .37 “C/KIA 30 min
Ja LA E 37 CWEHE 15 ho SR G I B 080 h 0. 75 % W)+ 75 g i = B 3 7R 1k 8% (Cetyltrimethyl ammonium
bromide, CTAB) J&{f % i 8 - I 10 3% W B A/, DL AR AR KRR B4R 500 5 %0 IR AR B Lk e g X BB 2
ERPER, T EE T 3K,

1.3.5 #ph) Kt B % A4 SRHA] Francis 58 AU W AR . PRI 15 pg M RE#E 5/t = 8 4 45 AR
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Rt BRI R 40 pLs37 “CHEE 30 min Ji o B © T4 F0m 2 35 5 10 85 3% L H , i A B3] 37 °C 19 4 1l 2%
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Fig. 1 Inhibitory effects of different extracts of D. microphyllum on

proteolytic enzyme activity from D. acutus venom
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Tab. 1 Inhibitory effects of different extracts of D. microphyllum on thrombin-like enzymes activity from D. acutus venom

myy *omgnn EEERK O TNE(e=5%) AMEEARRON WA ZMROBRAEBN IE T A IRUM JKAH

1:0 54.0+£3.0 55.0+£3.5

1:5 47.0+5.0 49.0+3.5 104.04+4.5 105.04+4. 1 61.04+3.2
1:10 48.0£5.0 53.0£2.0 138.0+7.0 134.0+£6.5 80.0£3.6
1:25 50.043.0 >300. 0 >>300. 0 205.0+7.5 107.04+4.7
1:50 52.0+3.5 >>300. 0 >300.0 255.0£8.0  120.0%5.1
1: 100 97.044.0 >>300. 0 >>300. 0 >>300. 0 >>300.0
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Fig. 4 Total ion chromatogram of ethyl acetate extract of D. microphyllum
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Tab. 2 Relative compound concentrations of ethyl acetate extract from D. microphyllum

3 8 B 4] / min b2 24 B 53 ¥ AT 43 o it AR B 1t Y6
3.76 2 Mg CsHyis 0, 144.115 0 1.88
4.93 4,7-W WAL LB CiHys 136.125 2 3.57
5.05 ke Cy, Hy, 156.187 8 8.74
5.97 1,2,3,4-M0% 28 CioHy, 132.093 9 5.21
6.15 =W aN Cs Ho Cp O, 217.966 8 12.29
6.29 ES Cio Hg 128.062 6 3.31
6. 65 SRR 1y CsHs O, 110.036 8 7.5
7.85 1,2,3,4-PU4-6- 1 -2 CnHy, 146.109 6 1.47
8.17 2- T4 - 4- 7 S R R 1y CyH,, O, 150. 068 1 0.91
9. 41 T 4 e Ci Hy, 198.234 8 0.72

10. 22 2-FR He-6- P IR CyHg O, 136. 052 4 3.41
11. 36 2, 4-ZRUT CuH,0 206. 167 1 4.57
12. 28 6,6 H BL-5- 1 S L IR O -4-05-1, 3- R I R G s Cis Hy O 224.141 2 3.52
21.12 3-TR-6-M-4 H-WEWY I3, 2-b |k M -5-3R2 R W i CsH;NO, S 181.019 8 3.41
21. 26 1E TSk CisHy O, 256. 240 2 2. 89
22.77 A, TBDMS fi7 2L Ciy Hy, O, Si 238.138 9 4.49
25.56 PR T Md Co Hy O, 312.302 8 5.52
28. 42 T 3-9, 12+ )\l — 4 BR i Cp Hyo O, 336.302 8 1.58
28. 52 e -\l s T Cis Hy, O, 282. 255 9 1. 91
28. 99 e R T Me Cp H,, O, 340. 334 1 1.2

34.12 W] 3 > T C Ha, O 332.235 1 3.78
34. 81 IF R ok B Cs, Hys NO 337.334 5 8. 77
38. 27 2,6-—(1,1-ZH B F)-1,4- X R C., H, 0, 222.162 0 2.05
40. 70 e CyHisO 412.370 5 1.28
41. 39 B4 5 Cyp Hj0 O 414. 386 2 4. 22
45.78 RN .3.5- (1, 1- 56 2 3 -4- 32 3k -+ /\ g L Fig Cys Hey Oy 530. 469 9 1.78

3 iTie

JRW g FE A R UK RS BENREE A, OB W] DR WG IS BE MBS REET L Hrh R KR O iR L RERE
fifp JED 471 T A SO I | S 2 AR IR BT B A ot A R T M A L ) S Y L R I A 3 ) T L e 2
TR BRI A, DR S A R 2 EE VU IR O T U AL P L a0 A R A K i A AR £
PRI 5 35 WY I 12 il ) 1 PR o o e 2 o) AL AR AL 0 B 5 o 8 XS OB 1 I L A RS R TR N e L K i T
Y N o BEBK B BE BEACIM T IR A B LT K 75 27 2 2 P A R R 2R G TR R A I S Ik L e I O A IfL B
HRext 21 ¢ Tl -+ 23 SRR 5 e DR PAY K2 2R 8 s T Y 2 9 AR G0 O T AR I R . DT 3 B A s R 2T L BT E P Rl
PEFIN . el R e 0 o iR 2 o3 A e P () 4 4 T 5 B2 2R s W o B v B AR . AT SR TR A A G
A /N =R R B Y PR A S [ A BILA AR R AT A IO B A A ORI SR TR FR 23 BCh 5 0 B T IRV A 4% A I
o BEFELEA LR L 5 2R BRER K B X BRAH BE L AR 3 B 5 06 4 DA R A 6 s 7 2K 0 R R . i 7
i S B 45 R R /NI =R LR T AR B RE 6% W1 400 o) A Wy e 7 v B B K R L BRAIR T AL LI W) IR
IS HE I 8 P 385 1 75 53X — AR UM Hh A7 7 BE 6 5 2 W W0 e 7 5 2 i S AR B 1 100 30 A L 20 AT S B35 7 e
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Inhibitory Effects of Different Extractions of Desmodium microphyllum on

Activities of Major Enzymes from Deinagkistrodon acutus Venom

XIONG Yan', LI Heng”, YU Xiaodong', LONG Min', CHEN Chunni',
XIANG Bolin', ZHU Xiaoyan', HE Qiyi'
(1. Chongqing Engineering Research Center of Bioactive Substance, Ministry of Education Engineering Research Center of
Active Substance and Biotechnology, College of Life Sciences, Chongqing Normal University, Chongqing 401331;

2. Institute of Forensic Science, Criminal Police Crops of Chongqing Public Security Bureau, Chongqing 400021, China)
Abstract: [Purposes ] To explore inhibitory effects of different extraction portions of Desmodium microphyllum ethanol extracts on
activities of major enzymes from Deinagkistrodon acutus venom. [ Methods]The 75% ethanol extracts obtained from D. microphyl-
lum were futher fractionated by solvents with increasing polarity into five portions including petroleum ether extracts, trichlorometh-
ane extracts, ethyl acetate extracts, butyl alcohol extracts, and water extracts. The inhibitory effects of all extracts on proteolytic
enzymes. phospholipase A2, hyaluronidase, and thrombin-like enzyme from D. acutus venom were detected, and the extracts with
the strongest inhibitory effect was analyzed using gas chromatography-mass spectrometry (GC-MS). [Findings|The ethyl acetate
extracts significantly inhibited the activities of proteolytic enzyme, phospholipase A,, hyaluronidase, and thrombin-like enzyme
from D. acutus venom. Based on the analysis of GC-MS, 26 components were found in the extracts. Among which, several compo-
nents were associated with inhibitory activity against snake venom, inculding n-hexadecanoic acid, vaccenic acid, sitosterol, and
stigmasterol. [ Conclusions] The ethyl acetate portion of ethanol extracts from D. microphyllum significantly inhibited major en-
zymes from D. acutus venom, and it can be used as an effective source for screening of anti-sanke venom components.

Keywords: Desmodium microphyllum; Deinagkistrodon acutus venom; extraction; enzymes; gas chromatography-mass spectrome-
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