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Design and pharmacodynamic evaluation of berberine-Bletilla striata polysaccharide-carboxymethyl chitosan
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[ Abstract ] Objective To prepare the berberine-Bletilla striata polysaccharide-carboxymethyl chitosan composite
dressing (BBCCD) and evaluate its physical properties and efficacy. Methods The BBCCD was prepared by vacuum
freeze-drying method. The optimum proportion was selected based on porosity, water absorption and air permeability.
The microstructure of BBCCD was observed by scanning electron microscopy, the antibacterial activity was evaluated by
antibacterial experiment, and the cytotoxicity was tested by cell counting kit 8 method. The blood samples of New Zealand
rabbits were randomly divided into gauze group, gelatin sponge group and BBCCD group, and the coagulation effect of
BBCCD was evaluated by in vifro coagulation experiment (n=6). Seventy-two SD rats were randomly divided into gauze
group, gelatin sponge group and BBCCD group, and the hemostatic time was evaluated by femoral vein, liver and tail-cut
hemostasis experiments (n=38). Fifty-four SD rats were randomly divided into control group, chitosan group and BBCCD
group, and the wound repair effects of BBCCD were evaluated by wound healing rate (n=6), detection of serum interleukin
(IL)-1B, tumor necrosis factor a (TNF-a) and IL-10 (n=4) and histopathological examination. Results The optimal
volume ratio of 5% Bletilla striata polysaccharide to 5% carboxymethyl chitosan composite in BBCCD was | : 3. BBCCD

[WFmHEA] 2022-12-13 [EZHB] 2023-02-23

[(BEE€WMEB] WEEERFCE R RS ) SRR “ PR 12375 H (2019SLZ015 ). Supported by Project of “Shenlan 123 of The First
Affiliated Hospital of Naval Medical University (Second Military Medical University) (2019SLZ015).

[EE®N] 2BEW, W+, YHIT. E-mail: gyanrong@126.com; T8l M 4272 8 K 2p (5 428 R ) R &l 2018 NAF AR 5
E-mail: 761453674@qq.com

AL [R5 —11: ( Co-first authors ).

"3 {E# ( Corresponding author ). Tel: 021-81871568, E-mail: newdew628@aliyun.com



56 W1 SRR, F . IR R - I 2N - RN A R R S R B RIS RAT AN

© 719 -

had a membranous sponge-like porous structure with no obvious toxicity. It could absorb wound exudate and had strong
adhesion. The content of berberine was (52.39+0.87) mg/g. BBCCD had antibacterial effects on Staphylococcus aureus and
Escherichia coli. The in vitro blood clotting index and the hemostatic time of femoral vein trauma, liver trauma and tail-cut in
the BBCCD group were significantly better than those in the gelatin sponge group and gauze group (all P<<0.01). On the 3",
5™ 7" and 14" days, the wound healing rate of the BBCCD group was significantly higher than that of the chitosan group and
control group (all P<<0.05). On the 7" and 14" days, the serum level of IL-10 in the BBCCD group was significantly increased
and the serum levels of IL-1B and TNF-a were significantly decreased compared with the chitosan group and control group (all
P<0.05). The pathological results showed that BBCCD could promote the formation of granulation tissue and capillaries at
the initial stage of wound healing, attenuate inflammatory response, and accelerate wound healing. Conclusion The prepared
BBCCD has excellent antibacterial activity, hemostasis and wound healing effects with stable properties.

[ Key words | berberine; Bletilla striata polysaccharide; carboxymethyl chitosan; composite dressing; hemostasis;

wound healing

BRI L SR T EEE R Z —, 5
PRI AR b, T ROA R PR, SRR
T I — R LA Lk i BORA 3E ak fi Sok i £ ok
Ak i 2 A IR, SO 5K RE
T AT S T 40 ORE LA AR it . BRI PE2E L 5
Jit v Sk i, H 5 g R SR N B 45 1 R g
R ARk e —, IS AT
EAPREE TAE o BRAR R O ORI 12 AT R
g OReTTTRYS Al E sy i FA 1 IR TR Vs 87 SN i el T
BEEVERRSL, BN HAT B ISR, HT A
Wzl . JCTs B, AR IR0 1 & A ki

[ & Z ¥ ( Bletilla striata polysaccharide ) J&IIfi
PR T M 28 1 R i) E B2 R0y, B ek EE
I, e, Préafe. Rl E R LM EIER],
B T 2= R FS R R 22, — e PR B RR
7 HAE b i ORI TR R T SR
( carboxymethyl chitosan, CMC ) J&7¢ BRI Y,
TR FHE, BA RGPTENE. YRR, 49
FAPERIEMAER, T2 B T4 28 1R i Beek g iF
%, HEGIOBEERDBENALST . A5k L
IR 2 FhWE IR A AT SCHR BN, JSUEE ARG B
PR, TOoTES A S 2R K bR R RV AT g,
J s EICRERT B TS BURAE A S R,
RHASRUHR TGRS T ER - L2 -
B RS B E G 5k (berberine-Bletilla striata
polysaccharide-carboxymethyl chitosan composite
dressing, BBCCD) , IZBUBFA{LREAT &R I, 8
HRBUH KA AG IIRE, i G TE R M B Ah A5 3
S dE A, al o L 2 T RE A2 5 HORHA T R AR
2%

[ Acad J Naval Med Univ, 2023, 44(6): 718-725]

1 #EFnTE %

1.1 BELRXA MK (36E OHAUS AH] );
H 2K WL (B %5 PALL Cascada I, 32 [E PALL Y
Al 5 HESBRHRTENL (8% YTLG-10A, Lifgnt
R AR A ) 5 BE#R4L ( 3€ E ThermoFisher
ANHED) s W (16 Leica /AW ) 5 FH T
fBE (9 Oxford A ] ) 5 24N G EE T (Al
5 UH5300, HAHAXARARRAR]) o EHZ
[V R ARG R BT s (5 5) ABRAF ]

WER (REXRCHEMHEARGRAF) 3 ALK
( LifgRR 2R R A RAR ) 3 CMC (=
V22 SOMAACBHE A BRA T ) 5 Wl = A
feiEds (VLA R TR R AR A E] ) 5 725K
BEECRE (IR B RHCA IR A E ) 5 1929 /)
UL ( LB FERAYRHEARAR ) 3 H
A A2 CCK-8 il & ( bifg i ARk
BRZH] )5 RELIL-1B (4845 ml003057 ) . TNF-a (4%
7 ml002859 ) FIIL-10 (%% 5 ml002813 ) ELISA
Rl & (LR AEY R A RAR)

KW 35 7 B (ATCC25922 ) il 4 o {0 4 25 BR 1
(ATCC25923) ( R AEYRHARAR ) ;

FATRIA o 7 43 M4t

12 s Eam SD AR, 126 1, MilfisF,
6~7 Ji, R (180+10) g, MIAMTIIAE (k)

HEYEARGBRA T, i E =1 il IES 2 SCXK
(%) 2019-0010, Hvi=f, 3 H, Mtk 8~9 1
H, R (2.840.2) kg, WA EEHFAEDRH
HBRAHE, A=V SCXK (U7) 2020-
0006, HEHL 72 R BBENL /T R e IZb A2l . WA



e 720 -

MR 2023 4R 6 H, 5 44 3%

IR BBCCD 4, AR4H 24 B, HTMeFRk. IF
JIE R BT e Ik il S g KRy 54 HOR BRBEHL A =S
M4H . SeBBEECk 41 A1 BBCCD 4H, 44 18 2, M
TR RO 5 S50 . 7 74 == B 2 YR S IR R
A, G RBE A . W43 240 F1 BBCCD 4,
T2 6 M IMIEFEA, FHTARSMNEEIM L5

1.3 At bl ey ik 54 & Bl 5 mg/mL
WER MR ERRHR A BB AT KR
L E Ry 2.5 mg/mL 3ERR [, K 5% H K& A
VT 5% CMC ¥ W LAAS 6] 14 e ) (AARBR B 43030 ok
5:1.3:1,1:1.1:3.1:5)RE BT
55 ‘CKU TP FE /33816 30 min, TR TG, AL
B BITRA I 8T 24 FLAR, FEFLJINR 0.6 mL,
BHZEE; B 24 FURITATR, RIFEHA R TR TR,
FAGAN R AL J5 T Fe i) BBCCD. K DL FRE 5 0 51 B
5 ML BBCCD M8}, #EATLBRAE . MK &
AERIGE, HHPFIME, R

1.4 WALLEMMLE LA TEHEHF B T X
BBCCD 25T 5%

1.5 Sy REEA4EHNE RINEIDEE
JEE D M E R A, TS S IE 2020 4F
WA ARSI E 25 ) M B, XL R
WL HEM . Rt RO ISR T SR,
ZMEROR P EIER S5

1.6 4k b4 1 5 3 SR B R kT 4
BBCCD X K3 A AT . 46 B0 €00 7 2 R T 1) 41 BT AR
Fo B LR FEfL . gifbfE, B 150 pL B R
FEFP R AR T R ARG RS . TSR BT 43 31lJ
B2 K5 B R 6 mm [ BBCCD, %)
WAE SRR . o PR R R A AR A 77
FEN 37 CHiFE 24 h, SLHREHE 3 IR, WEERA
PEE A L

1.7 fmfa i % FREGE & K # 5 Y BBCCD
FESh, BT DMEM 54385 rh i 45 1 10 mg/mL
) BBCCD #£HU/&, =2 24 hfifi Hisg &0k,
DMEM 5¢ &35 550 FER BN AN R BTt Wk B (0.1,
1. 10, 100, 1000 ug/mL ) fi BBCCD $EHU#K . #+
BB L929 /N AT 440 M40 T 96 FLAR, 4
fL% 7 000 D4HAE, SUAFL 100 uL, BAEA R E
4G AL B ) 96 FLAR 43 BN AN [ d e
JE£ 1) BBCCD & Ui, BFE 24 hm, # MR &

B4 T4 L4 A 10 uL CCK-8 i3, 7ERHE5
PETREE 30 min, FHEEFR U E 450 nm 3 KARRY
e (D) " .

1.8 ks d ki MR, BRI,
BBCCD 5§ #/% 0.3 cm X 0.3 cm K/, &5 10 mg
S3E T ELLAE T, Horh s B BN AT R A
o B FREOAE T 37 CHIHN S min, BEINA
BEETEE SN 0.45 mL, BESS AR NA 50 pL 1)
0.2 mol/L S ALFSIE M, FRXTF 37 CHIAA S min, B
JE 43 AN 40 mL 3ZEK, 37 “CHEEARSE 20 min,
SR FABE ARSI 52 45 B i (135 AE 540 nm K 4b
() DMH (Dyg ) . AIEERIES X IR DN
Dy B ARITEE MG BIEE (%) =
D /D gy X 100%. — ARy, B IILFE B0/ N
ORI L i R

1.9 KAMHIOE R 23 EHSHA ., HRHE
42 1 BBCCD 44 HL 8 HURER, Sof 45 4 Bok) it
FIFR, SRIGHRBURIEE, T KBRESIEE M TEAL
B T ARTIVITE B Bk 7% 83 Bk, PRt o) 2 R
ok N BRI 202, B 0.5 em, 1HECE RN 2 s )5
Oy A TR 5505 11, TRIRHERORE B 10 ¢
R T4 R, JFIFIRIC S ], FF 50 s B4R 4R L
NEoRE, WER IO, W Ak i ) 3 A2
WoRf %, BEJGAERRLY 15 s g 1k, EE L
FAEH R0 O IETE shbE i, G0 SEASREBORH 1k i
1 R

110 KR IE o 5250 BRI A 4L, W
4R A BBCCD 4145 B 8 HURER, K R BRUBR S/ 1
EETAREG L, THEBEEHGELOH. HTFRG
TERBUE SN2 T B I K 20 3 em (TR 01, REEN
k. BB HZb A T IEIE R O, SR FFAR 7
FERE R N 1 em ., REH 0.5 em B9 Y 1,
A R 2 s J5 37 RVBOA 8] ) SO hgE 7 7 b 8
i b s A I T AR 1.9

111 KRB R EH  ERHSHA . WIS
41F1 BBCCD 475 8 HK B, H K BRI S, 78
FEILEEHZ) 2 em AT ARIT R VIKT R, 857 K
BT 2 i AR, 57 B 25T 45 1k A R It 1 5
JEA M, ki ] IR R 1.9

112 XRAFIJABO @S L ER SHY. %
FBE SR 4L BBCCD 414541 18 HK Y7 LUK



56 W1 SRR, F . IR R - I 2N - RN A R R S R B RIS RAT AN

e 721 -

W, SRIE T B R H 1 em B RRET
FLARTER R TFHBHIE 4 BRI 452 )2 V1B e,
BRI B IBEH XK, 2264 24, 4 l5EiE 8
AR, BB WU IR . A
FRER K PPN S, ST SR EURH4H A1 BBCCD 41K
BRI SR R Ok}, 25 A TATRA b . 3
KGR FE, FREH 1 ok}, AR
6 M, FE5E 1, 3. 5. 7. 14 KN,
{8 FH ImageJ Pro # A4 B AN, e A= H5
WEE: AAE (%) = (85—S5,) /5,X100%, FH
H S, A TARGE AR 2SRRI 1 I 1B i v AR,
S, FWFARGEHRIGEH n KT &R . 415
BTG EE 1. 7. 14 RAABE 4 FUKE, Bl
5, 4 B ELISA Al i 7] & vd B 5 5 ikl 5 4% 41
K BRI IL-1B, TNF-a A1 IL-10 7K F. 4340 43 51
TR aE 3. 7. 14, 21 R&ASE 1 HRR, XF
BT B2 J& B Bz Ik AN 8 kA 700 1y iV B # # H-E
Yetn, WEEQHR A, PEMECR R A

W
W
(=3

/f/lz}zﬁ [11-12] .

1.13  %it5 422 iz GraphPad Prism 6.0 Z {4
PTG TR, X s o, 24l
BORHMARZ T 22007, PIREA I FL R F ST A
Ak, KKifE (o) 24 0.05,

2 # R

2.1 BBCCD # 4| & % sz f& 4 7y Bk ja i BBCCD
(W K Bl 5 CMC 1) L 4938 e i b 7F, 7 5%
MM 2SS 5% CMCISTRIIEC I g 1 = 3 A
BBCCD W /K #8 ik Bl d i, 4 (524.78118.46) %
(1 1A) . BBCCD i fL B # bl & CMC 11 L 5] 3
InseTtm R, M &S CMC IBCLEA T « 3
LB R B g, M (9291+493) % (K 1B) . 4%
b 75 BE Fe Y BBCCD V3438 LR it 65%, HAZ
LA SR (B 1C) o ZERTEMIAA,
BBCCD "1 5% H & ZHER WS 5% CMC I Y i
FEBCEE R 1 0 3,

° 100 75

= X

g 500 90 }70

£ 450 = =

3 400 z 80 £ 65

S 350 g 70 §60

£ 300 = 60 5 ss

3 0{ 1 1 1 1 IA 0{ 1 1 1 1 IB < 01’ 1 1 1 1 IC
NN N Y o) NN N, e NN N, .5
5T 5T N NN 5 T N NN 5 5T N NN

BSP : CMC BSP : CMC BSP : CMC
1 A REELE BBCCD BkE (A) . FLBEER (B) MESZE (O)

Fig1 Water absorption (A), porosity (B) and air permeability (C) of different BBCCD

n=>35, xts. BBCCD: Berberine-Bletilla striata polysaccharide-carboxymethyl chitosan composite dressing; BSP: Bletilla striata

polysaccharide; CMC: Carboxymethyl chitosan.
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Fig2 View of BBCCD
A: An overhead view of BBCCD; B: A flat view of BBCCD.

®

BBCCD: Berberine-Bletilla striata polysaccharide-

carboxymethyl chitosan composite dressing.
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Fig3 Microstructure of BBCCD analyzed by scanning electron microscope

A:200X;B: 1000X; C:5000X.BBCCD: Berberine-Bletilla striata polysaccharide-carboxymethyl chitosan composite dressing.

2.4 BBCCD #94k 4P 47 H 2k R 5 #7 BBCCD 7E 4
B (] 2 35K TR AR R U 5 A TR I B 3 0L v 32 W i
W, IR IR, EHAA>T7 mm (K 4) , i
BBCCD HA KA HMEAE

— le 5
E 4 BBCCD RIMEHR
Fig 4 Bacteriostatic effect of BBCCD
A Bacteriostatic effect on Staphylococcus aureus; B: Bacteriostatic
effect on Escherichia coli. BBCCD: Berberine-Bletilla striata

polysaccharide-carboxymethyl chitosan composite dressing.
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Gauze GS BBCCD Gauze GS BBCCD Gauze GS BBCCD

5 AEEEX KRR (A . FFEE (B) . BiE (C) gHrIIEmBR
Fig5 Hemostatic effect of different dressings on wounds of femoral vein (A), liver (B) and tail amputation (C) in rats

P<0.01 vs gauze group; ““P<<0.01 vs GS group. n=8, x*s. GS: Gelatin sponge; BBCCD: Berberine-Bletilla striata

polysaccharide-carboxymethyl chitosan composite dressing.
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1 3 5 7 14
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= * I .
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Q £33
<
)
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!
3 N B
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BBCCD " X 3 0 B
3 5 7 14
Time after trauma/d

Be6 FAEXREBKUEMEESERL (A MAFERBESGEOREERSIH (B)
Fig 6 Healing status (A) and wound healing rates (B) at different time points of rats in each group
"P<0.05, "P<0.01 vs control group; “P<<0.05, ““P<<0.01 vs chitosan group. n=6, x+s. BBCCD: Berberine-Bletilla striata

polysaccharide-carboxymethyl chitosan composite dressing.
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Time after trauma/d Time after trauma/d Time after trauma/d

Bl 7 ELISA MUE&HAKXRIME IL-1p (A) . TNF-a (B) . IL-10 (C) &2
Fig7 Levels of IL-1p (A), TNF-a (B) and IL-10 (C) in sera of rats in each group determined by ELISA
"P<<0.05, "P<<0.01 vs control group; “P<<0.05, ““P<<0.01 vs chitosan group. n=4, ¥x+s. ELISA: Enzyme-linked immunosorbent
assay; IL: Interleukin; TNF-a: Tumor necrosis factor a; BBCCD: Berberine-Bletilla striata polysaccharide-carboxymethyl chitosan

composite dressing.
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WEEERFHR 20234E 6 H, 4544 %

Time after trauma/d

B8 BAXREMKEIHEARMNEREIEALRN H-E FEEKR (200<)

Fig8 H-E staining images of wound tissue of rats in each group at different time points after skin trauma (200 X)

H-E: Hematoxylin-eosin; BBCCD: Berberine-Bletilla striata polysaccharide-carboxymethyl chitosan composite dressing.

3 it it

BEE AR R IFHT R AR 20, BRARSORL
mZhefh . Earm kg, Ak, S,
TRAG . WIBOBWE . ey . PRPE . BAE.
HLHANE . MASIRRRSFREIE AR 2 T REBORHE:
H s .

Hh e 2 FH T R A3 TR T AT A R AT g s R
T\ AL, BALS4 257 AL 2T B oMYA
AN, ANE, WARASASRE T 2 B 4 15
TR AUk WA R 2
FENG IR B8 2 A el e, HAaik
SRIGRGRE, AT BRI A . AR RE A
e ARk, AR RIS A2 A A 32 BG4
B RAF AR AR AR L R SR B R W 5
ST, A ST F R 2 S K
CMC. J ISP i s E e 7 A ki, o
g RPN B R S 2 EIAL, A YA
b JCH e I . JoRE SRR AU BBCCD.,

A SZH PP AFR 9 BBCCD EA KA HY WK |
EFLB AR, BRI e A b I, AT
REARIRSMNEE AR EL, A | oy 1k i AE
FHBEE T HEAl, 29R0F 45 RIESE, BBCCD By R4

BEIL . AR R ISR I T B 20 A0 R B v 4 5
PRI @A AE R Tre pEsort, HANE &4 5
VA, R D U5 R R, BBCCD
REV B T S RE RO Ik e i s, HCHILI vT Bk
5TV RN T IL-1B. TNF-a i1k K TR
Rl IL-10 BYRIAA 6. ABFRGRBUESE, S/
{1 BBCCD XK 735 A 11 1 4 8 (0,7 28 2K 1T
HABEFEER

ARSI A AF SR (1 BBCCD 6 HAT LA 14 2 i AT
k. HORNURT LA A RIS ik, it ELIG I ) 2k
A ghAgig, s R 2 n 0 nT L E R, —
T A IR Z R B R E0E L, 75— J7 TR0
WSS L FERH G, RS s, R TR B
PG 1T, JEZ0U B A 27 285 B Ak % B 0 [
B, BRART AR 3 SO N 1 AT e B PR B 4o}
eyl k% . S4h, 4 BBCCD i H Rk
Wriemts, Hl& L2mR, EaHmEE ™,

A5 i 45 B9 BBCCD A RE il 12 % A1 15 11
MBS LA BT AR, IR T DLt . &2
i PIEW . B R A BIRT MOR S R E A,
FEZ UIREH RVECRHT & A L BA T R R,
AR — A IAR 5 A5 S A T T SR
BT Ok



RE L HIER - A RN - R AT R S RO N B0 T AN 25RO

e 725 -

[Z % X #k]

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

CHEN H, SHANG X Q, YU L S, XIAO L P, FAN J.
Safety evaluation of a low-heat producing zeolite granular
hemostatic dressing in a rabbit femoral artery hemorrhage
model[J]. J Biomater Appl, 2020, 34: 988-997.

WEI W, LIU J, PENG Z B, LIANG M, WANG Y S,
WANG X Q. Gellable silk fibroin-polyethylene sponge
for hemostasis[J]. Artif Cells Nanomed Biotechnol,
2020, 48: 28-36.

ZHANG K X, BAI X F, YUAN Z P, CAO X T, JIAO
XY, LIY S, et al. Layered nanofiber sponge with an
improved capacity for promoting blood coagulation and
wound healing[J]. Biomaterials, 2019, 204: 70-79.
GOU K, LT1Y, QU Y, LI H, ZENG R. Advances and
prospects of Bletilla striata polysaccharide as promising
multifunctional biomedical materials[J/OL]. Mater Design,
2022,223: 111198. DOIL: 10.1016/j.matdes.2022.111198.
EIRAE N MR K BRI 1 A R RERF T M AR
B PRI RHIID] . K K B 2R, 2022.
SRATGL , SEA05 , WS, X038 , 2) AR, X 80K T /
P ERFLHF TR AN YR WP e B BRIt 1 ok 1)
& B HAERERTIELT] . A2, 2022, 44 : 1577-1584.
LIN PJ, LIU L L, HE G H, ZHANG T, YANG M, CAI
J Z, et al. Preparation and properties of carboxymethyl
chitosan/oxidized hydroxyethyl cellulose hydrogel[J].
Int J Biol Macromol, 2020, 162: 1692-1698.

WANG C, LUOWF, LIPW, LIS D, YANG ZM, HU Z,
et al. Preparation and evaluation of chitosan/alginate
porous microspheres/Bletilla striata polysaccharide
composite hemostatic sponges[J]. Carbohydr Polym,
2017, 174: 432-442.

(9]

[10]

[11]

[12]

[13]

[14]

BROSETE . MBI AR A I S O 1
ROPD] WK R RHR A, 2022.
e N RIEANE [ 502 1 Bl xR N LRI 25
H:2020 4ERRIM]. 3 8. Abat: b [ B 2GR A
2020:682-684.
ZHAO H Q, XU Y G, WANG S S, LI P, WANG T,
ZHANG F, et al. “Jianbing” styling multifunctional
electrospinning composite membranes for wound
healing[J/OL]. Front Bioeng Biotechnol, 2022, 10:
943695. DOI: 10.3389/fbioe.2022.943695.
DENG L W, LU H D, TU C X, ZHOU T, CAO W B,
GAO C Y. A tough synthetic hydrogel with excellent
post-loading of drugs for promoting the healing of
infected wounds in vivo[J/OL]. Biomater Adv, 2022,
134: 112577. DOI: 10.1016/j.msec.2021.112577.
LENG F, CHEN F X, JJIANG X L. Modified porous
carboxymethyl chitin microspheres by an organic
solvent-free process for rapid hemostasis[J/OL].
Carbohydr Polym, 2021, 270: 118348. DOI: 10.1016/
j.carbpol.2021.118348.
ZHAO X, GUO B L, WU H, LIANG Y P, MA P X.
Injectable antibacterial conductive nanocomposite
cryogels with rapid shape recovery for noncompressible
hemorrhage and wound healing[J/OL]. Nat Commun,
2018, 9: 2784. DOI: 10.1038/s41467-018-04998-9.
MA X X, TANG K H, TANG Z H, DONG A W, MENG
Y J, WANG P. Organ-specific, integrated omics data-
based study on the metabolic pathways of the medicinal
plant Bletilla striata (Orchidaceae)[J/OL]. BMC Plant
Biol, 2021, 21: 504. DOT: 10.1186/s12870-021-03288-9.
[Ax#miE] It %



