5

=4 faj B A PP 411X TA)- 3RS Tl e S A 3 AT S Al Ak el i
(F) A AL R AT

FHEEYRKEHLE BV NRELERALH #'OHFAFEERT(B)GRREFRN, ZN
730000; 2. H R EX A RMZET AR, 2N 730000;3.#F EH G 2R VAR B0, 1A
FW 430004 H A PEFRMEER, ZMH  730000)

HESES  R282;R932 XHRARAERD A XERS

DOI 10.6039/j.issn.1001-0408.2014.35.01

1001-0408(2014)35-3265-05

B B Be.EafRAs i ® g5 K E (ISSR)-H &bt AR (PCR) MR & FF- 31 6 A % )3 s Ah (R ) a9 45 % R #HATHF
o 77 ik : VAISSR-PCR &7 34 45 R 4 4547 , Mg "R JZ . TaqDNA R &8 & (ANTPs )R JE 3| 413k DNA B A 2 4 5 B 4, i it iE
P F IR RACISSR-PCRAK & o B JAMRALIK R 3 6 AR E S Ak (R )89 % )2 RSEATIRE % R o7, 4R % J2ISSR-PCR &%
12 BRAR B A AR 20 pl B4R & P4 Mg* (10xPCR Buffer) 1.5 mmol/L . TagDNA % 4-#%0.6 U.dNTPs 0.375 mmol/L. 5|47 0.3 pmol/L .
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Establishment and Optimization of ISSR-PCR Reaction System for Angelica sinensis and Genetic Relation-
ship Study of Different Varieties or Strains

ZHU Tian-tian"*, ZHANG Pei-si', JIN Ling', LIU Xiao-rui’, LI Ying-dong", LIU Jin'(1.Research Institute of Chi-
nese (Tibetan) Medicinal Resources, Gansu College of TCM, Lanzhou 730000, China; 2.Institute of Medicinal
Plant Genetics and Breeding, Gansu College of TCM, Lanzhou 730000, China; 3.Dingxi Center for Dryland
Farming Research and Extension in Gansu Province, Gansu Dingxi 743000, China;4.Affiliated Hospital of Gan-
su College of TCM, Lanzhou 730000, China)

ABSTRACT OBJECTIVE: To establish and optimize ISSR-PCR reaction system for Angelica sinensis. METHODS: The ISSR-
RCR reaction system were optimized by orthogonal design and single-factor design with ISSR-PCR amplification as index using
Mg”" concentration, TagDNA polymerase activity, dNTPs concentration, primer concentration, template DNA concentration as fac-
tors. The genetic relationship of 6 varieties or strains of A. sinensis were analyzed by optimized system. RESULTS: The optimum re-
action system (20 ul) contained 1.5 mmol/L Mg (10xPCR Buffer), 0.6 U TagDNA polymerase, 0.375 mmol/L dNTPs, 0.3 pumol/L
ISSR primer and 42 ng/20 pl DNA template. The average percentage of polymorphie bands (PPB) of 6 different varieties or strains
of A. sinensis was 13.04% ,Nei’s genetic diversity index (He) and Shannon’s information index ( I ) were 0.058 0 and 0.082 7.
CONCLUSIONS: The established ISSR-PCR reaction system can be used to study molecular genetics of 4. sinensis. The genetic
differences among 6 varieties or strains of A. sinensis are small.

KEYWORDS Angelica sinensis; ISSR-PCR reaction system; Establishment; Genetic relationship
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1.1 28

#6 JF PCR ¥ 38 Y ( £ & Biometra 2 ] ) ; GelDoc XR
System %5 1% 22 4t (5 [ Bio-Rad 23 1)) s DY'Y-7 54 3k 1%
(At AR—IXAE) ) s TGL16M Bl 5 3 5 v v s O L G B
HLIARFFA A R F]) s UV-1102 B EE AR50 BE (iR
FREAEA IR A
1.2 @t

Y AT 2013 4E 6 H 2k A “F = 1B S 1R
(No.2011BAI05B02 ) P12 246 Kbt (H R & 2 AR 104 ©
13.375, 464 34 °46.228", M4k 2 305 m) , e PG Tl R AR Hhto ik
BIAE SR (R) SN (R D o SRR BEBTTH R
FRLI R B A CGRO B3 R A R fie v g s
RIS E , — 25 CIOg . A AR B i rh R 2 B b 24 5%
TR = 5 3 H N TE B Y 24 A. sinensis (Oliv.)
Diels [ o

*1 HER

Tab 1 Information of medicinal materials
B9 (R
1 IR 15
2 I 5
3 R4 %5
4 W5 5
5 DG 2005-03
60
1.

RHEEH(BR)

Lo La Lo Lo Lo Lo

DGA 2000-01

3 RFH

Tris 5§ . EDTA . PVP (DH267-1) . g-%i J: 2 T . Z TR 4 .
RNascA g .EB . Mg*' . TagDNA %4 /i . INTPs . DNA i}
FIHEIUE M A 76 2R 2 A ) U AR AT BT 1T 0 /) ISSR BEiAL
5149 (M9 British Columbia K242 B9 F11% 11, Hi e 5043
i 2B R A BR AR A i) 5 FE A3l 2k [ 4 A 2l CR
HE ML TARRARD).
2 FHik
2.1 EEZHDNAHIRHRSKIE

KM R bt = 23R Ak (CTAB) IR
Tl (F ) IR B bR FEAS JE X 20 DNA , ) FH 48 484358 56 13 110
FE LAl R, B I AR I L VKA I DNA 2 75 B o R i
&SRS, — 20 CIVE, AT ISSR-PCR JZ i 5 14 Wt fk
R
2.2 ISSR-PCR{EZH AL
2.2.1 ISSR-PCRIKRIESZIREE R Lio(47) IE SRR 2
PCR JZ ¥ H1 54~ % (Mg*" . TagDNA 45 1 . dNTPs 5| 4 Fll
DNA B4 ) B EAK 41 G, 514903k F UBC-826, G i i 14 &
320 pl, PCR §H4HR - 94 CTAEYE 4 min; 94 CAEPE 45 s,
58 C(HEIE JGRFE )45 5,72 CHEMH 2 min, 40 MEFR; 72 CHE
17 min, 4 CWHR. P IGEERT , R0 7= 90 1.2 % B v e
JeE FEL KA, HL Yk 28 #RCh 1 TBE, 110 V HL R T HL YK 90 min
Zi47 ,EB(10 mg/ml) Y8, 15 min, B SR G R 48 6 51 i
#Ho ISSR-PCRIA R IEAZ AT LR 2,
2.2.2 ISSR-PCRIAZRHINZFEIAL MR IEZ LSS, EiF
PO B 1 SO AR &R FE L SERE bR B R 2R 051
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&2 ISSR-PCREFRIEZIAIIZIT
Tab 2 Orthogonal design of ISSR-PCR system
J#5 Mg, mmol/L  TagDNA FAH, U dNTPs,mmol/L 514, pmol/L  DNAKH, ng

1 10 05 0.125 02 18
2 10 10 0250 03 24
3 10 15 0375 04 30
4 10 20 0.500 0.5 36
5 IN 10 0.125 04 36
6 15 05 0250 0.5 30
1 15 20 0375 02 24
8 L5 L5 0.500 03 18
9 20 L5 0.125 0.5 24
10 20 20 0250 04 18
11 20 05 0375 03 36
12 20 10 0.500 02 30
13 25 20 0.125 03 30
14 25 L5 0.250 02 36
15 25 10 0375 0.5 18
16 25 0.5 0.500 04 2%

2P AR SZ M AR A TR R . BT 4 4% AE X TR 1
REHL 5| 4 UBC-826, % 5% i X4 5 ISSR-PCR {4 & 1 45 1~ A %=
(Mg*" . TagDNA E 47 . ANTPs . 5| ) F1l DNA # A ) 15 B A [
TR PV 8, A — A IR A A AR a2 I VB R e SR 98 1 — A 4%
{4, PCR 4" AR )7 A HL PRSI 2% 48 5 1 28 1 B0 v 3 AH )
ISSR- PCR A Z LA RT3,
%3 ISSR-PCRIFREFHFXWIZiT
Tab 3 Single factor design of ISSR-PCR system

AFE Mg mmol/L  TagDNARAM,U  dANTPs,mmol/L 5%, pmol/L  DNABHHT,ng

1 050 04 0.050 0.10 6
2 0.75 0.6 0.125 0.15 12
3 1.00 08 0375 020 18
4 125 10 0.400 0.25 24
5 150 15 045 030 30
6 175 20 0.500 035 36
1 200 25 0.625 040 4
8 225 045 48
9 250 0.50 54

10 0.60 60

11 0.70

12 0.80

23 S|YRESRERNBENHE

TEDAR AR R TR 4T 70 25 ISSR BEAL S | W0 E4 7 i ik , e iy 1
L RIS 19 RS PCRACA TR 4715 1 4
PEAT IR R AR B 6, 38 3 AR AR X 455 B 2%
T IR BT 2 ) A0 o 455 | A A R R
2.4 iR & ISSR-PCR HI4&M

i 1% 4 (1) ISSR-PCR 5 | 4 7 e i A48 K I 5 d5 fE 2 g
1R Z R AN R A T I 20 DNA #EF T 16 . Sy 25 o) s kA
1.2 % S NEARHEE IS P DIASEIN , PESBE I A R B8 T BEAH AR AT o
25 BIEFITSSHR

KN TR FEARIRE RS 20 A ie o 1, Toal
JCN 0, BT AR [, R A TP I A i 23S gT . R
Popgen 1.32 FAFGEITH B3 55 19 Z2 253 55, 43 %% . Shannon
ZREVEFR B Nei” s Fe I ZREVEFR BRI Nei” s B AL A LR 50
WAL R . N NTSYS 21 AR I Nei” s 8t 14 I 2+ 2
UPGMA R ERPR AL, 2087 6 AR 25 0 5 Al (R ) [R] Y 36 2%
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3 #R
3.1 EXRELER

55 1~4.6.8~16 414 B 2 T S REY 1S th 2%t (AN ]
AEER T A B FE A — B DRk 28
R e TR AT VE I R B O TR, i A 115 Ah B
T2 0 24 ISSR-PCR Wyt A S Wik 2 o AN[RIEAS IS %
Y ISSR-PCR =4 Ha ik & LI 1.

Bl AEEZIKLTT RN ISSR-PCRF=HH X E
1~ 16.FAC I 1~ 16 41 MR FIbRic
Fig 1 Electrophoretogram of ISSR-PCR orthogonal design

1-16. groups of orthogonal design; M. stands for protein marker

32 BRERRWER

3.2.1 [ Mg #e i XF ISSR-PCR ¥ # 45 L g5 24 Mg
W SEAR T 1.25 mmol/L I, &4 A5 /b HANH T 5 24k B o T
1.5 mmol/L I ¢ 5 ML A5 1Y 22 0 e 240 7 e i Mg™ W R
1.5 mmol/L, W45 R IE SR A5 RAEA — B AR Mg™ W 2
XF ISSR-PCR 4 4 25 S (520 LI 2.,

3.2.2  UN[A] TagDNA 545 B P4 X ISSR-PCR 4" 3 25 S 1) 52
M >4 TagDNA ARG TE/NT 0.6 U, & H 480 s i T
0.8 U, &1 47 A8 ST AR BOMIHE B B0 4401 . e
15%38E TaqDNA BEA % 14 0.6 U, 45 H 5 1F 28 I 445 L o

3.2.3 Al ANTPs ¥ i % ISSR-PCR § 38 45 iy sy 24
dNTPs ¥ £ 5 0.45 mmol/L B}, 5545 5870 H AR 55, 1 78 0.375
mmol/L R B4 4571 2 F&7E JH . B2 8 feil ANTPs ¥k
& 24 0.375 mmol/L, 45 45 1E 58 i 45 I A —H. K[
dNTPs ¥ J& X ISSR-PCR 4 B4 45 B 520 DL I 4.

3.24  A[i] DNA AR T X ISSR 97 34 45 520 DNA £
B FFHRTE 42~60 ng U5 [F P, PCR 436 4540 B A AR 2 H
RIS, (H2Y TR T 36 ng ), 9714 45 B 5oL
HASFIMOR . 2ol WS IN R A B B R S 2 i % 1
00 5E B3 DNA BT 4 42 ng, 25 5 5 1E 3SR I 45

FEAR—F, A DNA L 1 %F ISSR-PCR 41 45 5L 114 52 1

D—ll—llz] 50

M 7 6 5 4 3 2 |

4 7[E) dNTPs iR & X IS-
SR-PCR #1845 R B4 M0
1~7.9Ki 1~7 dNTPs % J& 73 51
0.050, 0.125, 0.375, 0.400, 0.450,
0.500,0.625 mmol/L; M.ZE F145ic
Fig 4 Effects of different
dNTP concentrations on ISS-
RPCR amplification
1-7. dNTPs concentrations 0.050,
0.125, 0.375, 0.400, 0.450, 0.500,
0.625 mmol/L; M. stands for pro-
tein marker

1 2 3 45 6

78 910 M

5 7[5 DNA #1R F = Xt
ISSR-PCR # & 45 RN
1~10.9K i 1~10 DNA HEAR i &
YR S350 9 6,12, 18.,24.,30,36.,
42 4854 .60 ng/ul; ME IR
Fig 5 Effects of different
concentrations of template
DNA on ISSR-PCR amplifi-
cation
1-10.Itemplate concentrations 6.
12,18.,24,30,36,42,48,54,60
ng/ul; M. stands for protein marker

A—F(. AN[A] TagDNA 3R & i 4 %) ISSR-PCR ## 45 S 1)

SN AL 3
8

[

M 9 6 5 4 3 2 |

B2 A[E Mg iR EXf ISSR-
PCRY 1B REI#5M0
1~9.JKIE 1~9 ) Mg e 73531y
0.50,0.75,1.00 . 1.25,1.50,1.75,
2.00.,2.25,2.50 mmol/L; M.ZE [ 45
id
Fig 2 Effects of different
Mg** concentrations on ISSR-
PCR amplification
1-9.Mg* concentrations 0.50.0.75,
1.00, 1.25, 1.50, 1.75, 2.00, 2.25,
2.50 mmol/L; M. stands for protein

marker

HHEIZG 2014 4F55 25 453 35 1)

B 3 7 [E TagDNA B A B

i 4 %F ISSR-PCR # 1 45 R
IR

1~7.9k 38 1~7 ) TapDNA % &

il HEE 4351h 0.4.0.6 .0.8.1.0.,

1.5.2.0.2.5 U;MAEH 7RI

Fig 3 Effects of different

TaqDNA polymerase activi-

ty on ISSR-PCR amplificat-
ion

1-7.TagDNA polymerase activities

04.06,08,1,1.5.,2,25 U;M.

stands for protein marker

3.2.5  N[E G HrHe X ISSR-PCR " A 4E Sl 520 5 [
JE1E 0.15~0.3 wmol/L 38 il N ¥ RED™ 34 455, (R AL F
0.15 pmol/L B JG 45717 ; 51 Wik J4 £ 0.35~0.45 pmol/L i [ [N
P S B TR 5 R B T 0.5 wmol/L IR, 45 Sk A AR B0
%, WA E BoE 51 W EE M 0.3 umol/L, V45 R 5 TE A5 iR 56
ZE IR —F, RIR|5 |94k B XF ISSR-PCR 7 34 45 H 1 5 1
T 6,
3.3 Sl¥MFERRERNEERTE

FRAEIESE | HL DR 2 g0 25 R, B 40 22 245 ISSR- PCR [
I AER VAR ZR R 20 pl, 4 Mg? (10xPCR Buffer) 1.5 mmol/L,
TagDNA R4 0.6 U, 5[4 0.3 pmol/L, dNTPs 0.375 mmol/L,
DNA i 42 ng. W LA JE BIAR % , A 70 4~ ISSR-PCR Jifl
BLE 4 Hp i 328 1 7 1 25 T O L 2R B2 19 8 455 10, -
FE T ARSI AR IR JOREE . AR ISSR-PCR 519 fe
B G UL 2 45 TR TRIER JC B X ISSR-PCR 477 3 45 3 1 52
g DL 7
34 HiRHERHBEEXRERSH

341 PN ZEIESIT 8 A& ISSR ML | ALy 1
46 260, i 284 6 45, 5 13.04% . 8 551 W= £

B R A
342 AL Z R UK N F 45 AL (7
M HR Z AR 6, Z AL A N 13.04% ;
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Shannon Z2 ¥ PE 35 #5 S~ 0.082 7; Nei’ s Kt K 2 FE 418 45 Ky
0.058 0, 48R4 s AR LRl (52 B9 24 538 15 Z ARG .

1 2.3 45678 9 101112M

E6 AFESI4REXS ISSR-
PCR #1845 RV
1~12. 9K 38 1~12 51 ¥ FF 0.10,
0.15.0.20,0.25.,0.30,0.35,0.40,0.45,
0.50,0.60,0.70,0.80 pmol/L; M. &
S
Fig 6 Effects of different
primer concentrations on IS-
SR-PCR amplification
1-12.primer concentrations 0.10.
0.15.0.20,0.25,0.30,0.35,0.40,
0.45, 0.50,0.60,0.70,0.80 pmol/
L; M. stands for protein marker

*4
Tab 4 Selected primers and

1 23 4

56 7 891011 12M

7 AEIRNGEE X ISSR-
PCR ¥ 1845 R

1~ 129K 8 1~12 18 JCIRBE 43 51

4 49.1, 50..3, 51.2, 52.1, 53.2,

54.0,54.9,56.1,57.2,58.4,59.3,

60.1 °C;M.ZE [IFRiC

Fig 7 Effects of different an-

nealing temperature on ISS-
RPCR amplification

1-12. annealing temperature 49.1,

50..3.51.2,52.1,53.2,54.0,54.9,

56.1,57.2,58.4,59.3.60.1 C; M.

stands for protein marker

e S| M Ry &

the number of amplification

bands

——— y ST
UBC-835  (AG),YC 54.00~56.00  54.00 9 1 1111
UBC-855  (AC)YT 52.00~5400 5200 8 | 12.50
UBC-857  (AC),YG 54.00~56.00  54.00 6 2 333
UBC-868  (GAA) 48.00 4800 4 0 0
UBC-873  (GACA). 48.00~5400  48.00 4 1 25.00
UBC-876  (GAT A)(GAC A)s 44.00 44.00 5 1 2000
UBC-880  (GGA GA): 48.00 48.00 5 0 0
UBC-881  GGGT(GGGGT).G 54.00 54.00 5 0 0
Bit 46 6 13.04

3.5 ARHEF@M(FR)EBEEX RS

3.5.1 WAL BRI AL AR RIEGE T 351 I R R Y it e
(R)IB]3EZ K ZRME , Popgen 1.32 -G iT 45 R H, 6 A
[ 24 it il (3R ) =22 [ 35t £ B BSR4 0.002 8~0.115 1, Hirr 3
55 5 S LR S 9 0.002 8, BB B A T =2 ] HAG B0 1 51 4
KA, M 1.25 5 6 SR IEE y 0.115 1, BEHTX IS
GUESIENIVES" S5 N HE1E i [E UL It
SR % * "RIRTCIE)
F56 ARHAEARM(R)IEEES
Tab 5 The genetic distances and genetic similarity coeffi-
cient of different varieties or strains of A. sinensis

pop ID 1 2 3 4 5 6

1 * k% 0.956 5 09130 09348 09130 0.8913
2 0.044 5 *k K 09130 09783 09130 08913
3 0.0910 0.0910 *ok ok 09348 09972 09348
4 0.0674 0.0220 0.0674 ook 09348 09130
5 0.0910 0.0910 0.0028 0.0674 kokko 09348
6 01151 0.1151 0.0674 0.0910 0.0674 *k K

3.5.2 BIHM FIFHINTSYS KR Nei s ji {4 HH B 1)
HRAFE SIS R (R UPGMA B2EK . 4558 %£0],6 A
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] it ol (22 ) 4 I AE S4B FE 5 0.09 bk 58 Sk 2 25 IR I 15 IR
I 2 E AR 55— 258, IR I 4 5 DG 2005-03-01 F1 DG
2000-01-01 >4 55— 7R (5 1A 125 0.06 Ab , W 2 5 FlE ) 5
SN IR 15— 28 AE B IR 25 0.07 4b , IR I 445
DG 2005-03-01 y—25Ff, DG 2000-01-01 K55 —2, DL Nei’s
WAL IR B A 24 5 UPGMA BB K LA S,

0.00 0.02 ?0;; 0.07 0.09
El8 I3 UPGMA BEZE
Fig8 UPGMA dendrogram of A. sinensis
4 itig

ISSR 7 FAmic Jy i fai il Gy 45l (B HA e 2 2 Fh
E3 -7 1 LIS B | R B O T = s VA O <97 b= AL
K F A T Ak, B8 A% R AR RV IR R o AT e
7 LE A 0 e HH T4 R T BT AR R S AR R L AR 4
G ZIAE B AZ AR R AT 25 Rk,
TE B Mg®'  TaqDNA B4 . ANTPs . 5| 4 F1l DNA M K 22
ST, d5 A0 57 19 24 ) I 43 ISSR-PCR {4 2 54 5 Al 3%, 7]
FlaeiRY.

WAL ZAEPE T DR S — A S W Fpas AL 5e s R e
FIFEAR , BN TR s SRl (R B & 19 A rh 22 Z)
KE, A7 1ERNT T B, JEGEHT S RIE A (], ABF5E 6 4
AT Y IT R (R ) 8L ZREERAL, 28 I ERR
13.049% , PR ] BB T JLAN A 18 T 4 . ELRR AR A
KIS SR ()N, Ll ZAEM N TR HF R E & 4R
BT FHGER L 2R TR R T LA Bk & 19 24 9
Tl (RS E &I, st L A1 55 86.70 % , A5 A 3843136
A S I E R R, YR BE E SR (R ) RS R v
7 1L L AR TR DR Rl R A T

W AEFEFEIH , 6 A 2SI St Al (32 T B 38 A1 5 5 ok
AR, RGBT (R ) A% oAb W 3, vl W) 2800 b
(R) ML IEmb 878 | BRI AE B Rl B R B2 = 3 R AR i i
P, AR F R SCE AT OE BRI AR . RASEE ]
SIANTE] 24 05 b o CFR ) () A3 25 2 S 3R AR T, (EAS RE UK 5
PEESIR 30 0 25 A JLR AR 256 SIS R SR (R ) 0] 224k
K RIWILIT o
S0k
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FmNA T, E 4 36 do B BN R %5 B (BMD) B A 4% (BMC) . ’a‘ﬁu@ﬁ"(Area) it XOb K MR B A A2
KR R A K R IR AL R LR B AR, #OBCE LR LR AE R . &R .5 P ARA ZEEAREF R TR X G
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Study on Effects of Sambucus williamsii Total Glycosides Tablets on Fracture Healing and Inflammation: Part [
YANG Bing-you, HE Ya-wen, ZHU Xiao-qing, HAN Hua, YANG Liu, WANG Qiu-hong, KUANG Hai-xue (Key
Lab of Chinese Materia Medica, Ministry of Education/Heilongjiang Provincial Key Lab of TCM and Natural
Medicine Pharmacodynamic Material Bases/Key Lab of TCM, Heilongjiang Provincial Education Department/
College of Pharmacy, Heilongjiang University of TCM, Harbin 150040, China)

ABSTRACT OBJECTIVE: To study the effects of Sambucus williamsii total glycosides tablets on fracture healing and inflamma-
tion. METHODS: Rabbit fracture model was induced. 50 New Zealand white rabbits were randomly divided into normal control
group (constant volume of normal saline), model group (constant volume of normal saline), Dieda pills group (0.28 g/kg), S. wil-
liamsii total glycosides tablets high-dose, medium-dose and low-dose groups(0.22, 0.11, 0.06 g/kg). They were given medicine via
feedingstuff for consecutive 36 d. The bone mineral density (BMD), bone mineral content (BMC) and callus area (Area) were de-
termined by dual energy X-ray absorptionmetry (DXA). The degree of fracture healing was observed by X-ray film. Anti-inflamma-
tory effects were observed by mice ear swelling and rat foot swelling experiments; analgesic action was observed by hot plate meth-
od. RESULTS: High-dose, medium-dose and low-dose of S. williamsii total glycosides tablets could increase BMD and BMC in
model group; the fracture site of model rabbit disappeared nearly, and periosteal reaction density increased and deepened. Medi-
um-dose of S. williamsii total glycosides tablets could increase Area in model group. High-dose, medium-dose and low-dose of S.
williamsii total glycosides tablets relieved mice ear swelling of model mice and foot swelling of model rats, and increased 1h pain
threshold of normal mice. CONCLUSIONS: S. williamsii total glycosides tablets have good resistance to acute inflammation and an-
algesic effect and can promote the fracture healing.
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