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Effects of different chemotypes and seasonal dynamic variation on the species

diversity of endophytic fungal communities harbored in Atractylodes lancea
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Jiangsu Key Laboratory for Microbes and Functional Genomics, Jiangsu Engineering and Technology Research Center for Industrialization of Microbial

Resources, College of Life Sciences, Nanjing Normal University, Nanjing 210023, China

Abstract: Atractylodes lancea ( Thunb.) DC is a Chinese medicinal herb. The Maoshan mountain area is famous for
producing the authentic medicinal herb of A. lancea. Volatile oils from A. lancea show antimicrobial activity and include the
characteristic atractylone, B-eudesmol, hinesol, and atractylodin. Because the active compositions are different, A. lancea
samples from different places are divided into the Maoshan chemotype and the Hubei chemotype.To study the formation of
the authentic medicinal herb, the endophytic fungal diversity of the two chemotypes of A. lancea was analyzed. Maoshan
chemotype A. lancea (MA) and Hubei chemotype A. lancea (HA) were transplanted from each habitat and cultivated in the
same environmental conditions. The leaves were selected, and endophytic fungi were isolated and identified during spring,
summer, and autumn in 2011.The results indicated that plentiful fungal diversity was present in A. lancea. A total of 530
endophytic fungi were isolated from the leaves of A. lancea, with an isolation rate of 58.89%. All of the isolates were
identified based on their morphological characteristics and molecular phylogeny; the isolates belonged to 20 genera. The
species in Alternaria, Colletotrichum, and Guignardia were the predominant groups of fungi, and their relative isolation
frequencies were 36.04% , 19.43% , and 9.62% , respectively, which were much greater than the isolation frequencies of
other genera.The isolation rate (IR) of endophytic fungi from MA was 70.22%, and that from HA with 47.53%. The
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diversity index, which was determined by the Shannon-Wiener index (H'), revealed that the diversity of endophytic fungi
in MA (H' = 2.16) is somehow higher than that in HA (H'" = 1.83). Sorenson's similarity index between MA and HA was
0.67, which indicated that the community composition of endophytic fungi from the two types of A. lancea was different to
some extent. The dominant genera of endophytic fungi in the two chemotypes of A. lancea showed basic similarities; these
genera included Alternaria, Guignardia, and Colletotrichum. However, some genera were chemotype-specific. The MA-
specific genera included Leptospora, Acremonium, and Septoria; the HA-specific genera included Beawveria, Verticillium ,
and Chaetomium.The diversity of endophytic fungi among different seasons presented certain successive patterns.The IR in
summer was the highest (IR = 71.33%) and was followed by autumn (IR = 63.00%) and spring (IR = 42.33%). This
suggested that the isolation of endophytic fungi increased from spring to summer and then declined slightly in autumn. The
Shannon-Wiener index (H') indicated that greater endophytic fungal diversity was observed during summer (H' = 2.20)
than spring (H' = 1.64) and autumn (H' = 1.88). With respect to seasonal factors, Sorenson’s similarity index between
spring and summer was 0.71, and that between summer and autumn was 0.76, while that between spring and autumn was
0. 64. This indicated that there were some differences in the community composition of endophytic fungi among different
seasons, but the differences were not significant. The dominant genera of endophytic fungi of A. lancea isolated in different
seasons included Alternaria, Guignardia, and Colletotrichum; all of these genera were observed during every season,
showing a wide seasonal distribution. The results of this study offer information about the differences in endophytic fungal
diversity of two chemotypes of A. lancea under the same environmental conditions; these results also reveal seasonal
variation in the endophytic fungi of A. lancea. Differences in the community composition of endophytic fungi between two
chemotypes of A. lancea may have an important effect on the genuineness of the medicinal herb. These results are important

for understanding the formation of the authentic medicinal herb of A. lancea.
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Table 1 Molecular identification of endophytic fungal morphotypes from Atractylodes lancea based on BLAST queries in NCBI

W e n PLAST R A
Strains Taxa GenBank Closest blast match Query/reference
accession No. ( GenBank accession No.) ITS length ( Similarity/ % )

LLX 0102  Alternaria alternata KC134318  Alternaria alternata (JQ416155.1) 543/543 (100)
LLX 0133 Alternaria tenuissima KC202935  Alternaria tenuissima ( AY154712.1) 571/571 (100)
LLX 0104  Guignardia vaccinii KC172070  Guignardia vaccinii ( GU066692.1) 612/612 (100)
LLX 0105 Cercospora zebrina KC172066  Cercospora zebrina ( GU214656.1) 534/540 (99)
LLX 0106 Cercospora kikuchii KC172078  Cercospora kikuchit (HM631728.1) 491/492 (99)
LLX 0107  Beauveria bassiana KC172068  Beawveria bassiana (JQ266220.1) 538/538 (100)
LLX 0108  Septoria lycopersici KC134319  Sepioria lycopersict var. lycopersici (DQ841156.1) 504/505 (99)
LIX o112 Wlosiclava virens (anamorph: KC172069  Villosiclava virens (JF271121.1) 585/587 (99)

Ustilaginoidea virens)
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e ek CW‘?JE," BLAST A 9 LR SIS
Strains Taxa GenBank Closest blast match Query/reference
accession No. ( GenBank accession No.) ITS length ( Similarity/ %)
LLX 0113 Pseudocercospora marginalis KC172077  Pseudocercospora marginalis ( GQ852766.1) 517/517 (100)
LLX 0115  Pseudocercospora elaeodendri KC172073  Pseudocercospora elaeodendri ( GU980950.1) 521/522 (99)
LLX 0116  Colletotrichum jasminigenum KC172075  Colletotrichum jasminigenum ( JQ658871.1) 558/558 (100)
LLX 0117 Colletotrichum truncatum KC172074  Colletotrichum truncatum ( AF451899.1) 561/566 (99)
LLX 0118  Colletotrichum gloeosporioides KC172072  Colletotrichum gloeosporioides ( GQ407097.1) 575/578 (99)
LLX 0119 Rhizoctonia bataticola KC172071  Rhizoctonia bataticola (HQ392793.1) 509/511 (99)
LLX 0120  Leptospora rubella KC172076  Leptospora rubella (JQ936327.1) 562/563 (99)
LLX 11 Serecladium sirictum KC172080  Sarocladium strictum (GUS95023.1) 554/554 (100)
(Acremonium strictum )

LLX 0122  Acremonium alternatum KC172079  Acremonium alternatum ( GQ377488.1) 543/544 (99)
LLX 0123 Phomopsis sp. KC172081 Phomopsis sp. By231 (GQ365158.1) 571/572 (99)
LLX 0124 Stemphylium solani KC172065  Stemphylium solani ( AF203450.1) 560/566 (99)
LLX 0125  Cladosporium cladosporioides KC172067  Cladosporium cladosporioides ( JX230994.1) 528/528 (100)
LLX 0127  Fusarium solani KC202941  Fusarium solani ( AB470903.1) 546/547 (99)
LLX 0129  Neciria ipomoeae KC202945  Neciria ipomoeae ( AB513849.1) 553/556 (99)
LLX 0133 Fusarium oxysporum KC202939  Fusarium oxysporum (AY188919.1) 545/551 (99)
LLX 0134  Chaetomium globosum KC202936  Chaetomium globosum ( JN689341.1) 576/578 (99)
LLX 0135  Paraphoma chrysanthemicola KC202946  Paraphoma chrysanthemicola ( JN585950.1) 512/513 (99)
LLX 0140  Neciria haematococca KC202948  Nectria haematococca (¥J441642.1) 538/538 (100)
LLX 0141 Pseudallescheria boydii KC202949  Pseudallescheria boydii ( AB369906.1) 616/617 (99)
LLX 0142  Edenia gomezpompae KC202950  Edenia gomezpompae (FJ839619.1) 549/556 (99)

R XS A 25 58 F 405 B S B bR A A
= 9 AH LM B 2 25 TR R Y DNA F 41, i i
Invitrogen Vector NTI Advance 10 #4817 5 41 H XF
SMT, B Ja FHAR 4532 ( Neighbor-Joining , NJ ) 4 8 & 4¢
BB AR RGO R G R B R RREGOR
IS B AR A 3 2H ( 1)

AR K EHE A BRI 7 B R 2
Rk, SEEn 25 R W, AL 59618 (Alternaria ) 643 15
I R e =N Tl o L VAN = N o= S
36. 04% , LR Ry 3570 & ( Colletotrichum ) FNER JAE
J& ( Guignardia) , 53 B WZE 53508 19.43% 1 9.62% ,
HAAKRIT G B EIR (£ 2) .

x2 FEAMRENEEENEBANR
Table 2 Composition of endophytic fungi from A. lancea
A B HH -ES Y ES
Strains No. Genus Isolation rate (IR)/% Isolation frequency (1F)/%

ALZ-1 SCHEALJE (Alternaria) 21.22 36.04
ALZ-2 BREE 16 8 ( Guignardia) 5.67 9.62
ALZ-3 FET8LJE ( Cercospora) 4.89 8.3

ALZ-4 FI 15 J& ( Beauveria ) 0.11 0.19
ALZ-5 SEET LR ( Septoria) 1.78 3.02
ALZ-6 A fLJR ( Verticillium) 0.44 0.75
ALZ-7 R 1)E ( Pseudocercospora) 3.89 6.6

ALZ-8 P #L AR ( Colletotrichum) 11.44 19.43
ALZ-9 22 }% 14 & ( Rhizoctonia) 1.22 2.08
ALZ-10 Leptospora J& 0.33 0.57
ALZ-11 F T )& (Acremonium) 1.56 2.64
ALZ-12 PUZE 55 & ( Phomopsis) 0.67 1.13
ALZ-13 WK E 8 ( Stemphylium) 1.56 2.64
ALZ-14 i ftlJ& ( Cladosporium) 0.33 0.57
ALZ-15 i1 v ( Fusarium) 1.44 2.45
ALZ-16 IR 5EJE ( Neciria) 1.44 2.45
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NAE RS HiE Wi I3 B
Strains No. Genus Isolation rate (IR)/% Isolation frequency (1F)/%
ALZ-17 L5E1H B ( Chaetomium) 0.22 0.38
ALZ-18 525 5 %5 ( Paraphoma) 0.33 0.57
ALZ-19 IR EERE B & ( Pseudallescheria) 0.11 0.19
ALZ-20 Edenia J& 0.22 0.38

100 | Beauveria bassiana (JQ991615.1)
o __I% l LLX 0107 (KC172068)
Verticillium sp. (JF817338.1)
Trichoderma longibrachiatum (KC254099.1)
LLX 0137 (KC202949)
Geosmithia sp. (HF546343.2)
Acremonium sp. (JN207340.1)
100" LLX 0122 (KC172069)
100 | Acremonium strictum (GU595023.1)
LLX 0121 (KC172080)
ilr LLX 0133 (KC202939)
Gibberella intermedia (KC254041.1)
59 LLX 0127 (KC202941)
99 LLX 0129 (KC202945)
48l LLX 0136 (KC202948)
75% Fusarium solani (KC254053.1)
LLX 0118 (KC172072)
100 Colletotrichum capsici (HQ271465.1)
34 96| LLX 0116 (KC172075)
LLX 0117 (KC172074)
88 — LLX 0134 (KC1202936)
Xylaria venosula (JN198529.1)
Valse fabianae (EU301056.1)
59 | 99| I Phomopsis sp. (JQ844303.1)
100 ¥ 11X 0123 (KC172081)

100 | Guignardia vaccinii (GU066692.1)
I LLX 0104 (KC172070)

99 Lasiodiplodia theobromae (JN688953.1)
8 99 | I Rhizoctonia bataticola (HQ392793.1)
100 ¥ LLX 0119 (KC172071)
100 | Cladosporium cladosporioides (JX230994.1)
LLX 0125 (KC172067)

72| Pseudocercospora elaeodendri (GU980950.1)
51 99 754 LLX 0112 (KC172069)
— LLX 0113 (KC172077)
5 1 Septoria lycopersici (DQ841156.1)

100 TV L1 x 0108 (KC134319)

80]| LLX 0106 (KC172078)
Cercospora zebrina (JX390615.1)
LLX 0105 (KC172066)

38

81

25

52

Terfezia olbiensis (HM056222.1)
100  Leptospora rubella (JQ936327.1)
LLX 0120 (KC172076)
LLX 0135 (KC202946)
Phaeosphaeria sp. (HQ533860.1)
LLX 0138 (KC202950)
ﬂl LLX 0102 (KC134318)
53 LLX 0103 (KC202935)

100 _[ Stemphylium solani (EF104156.1)

99 = LLX 0124 (KC172065)

I Cortinarius fillionii (HQ845171.1)
Lactarius deliciosus (JX846623.1)

0.05

B 1 FEARMNEEH 18S rDNA FI RZEXBRIRE
Fig.1 Phylogenetic tree based on neighbor-joining analysis of their 18S rDNA ITS sequences of the endophytic fungal isolates obtained from

Atractylodes lancea

http ; //www.ecologica.cn



7306 VST

34 4

2.2 R[EE2A RIS AR N A TR B R 0 4 RN &2
ek

MA AR AR FLTR 4 B R B 5 T HA AL i

HoN70.22% 50 47.53% . TR BT

MA Fl HA P A BT B8 A 2R i AN ], Rl 2 20

PE RIS, A WA R R AR

HAMING, HA P03 T8 Ry 28 B 168 | 35K e T
J& ML )E ( Pseudocercospora ) FIH #5461 J& ; MA By
DEHA TRy - SCHE i | BR )RS TR I | e 760 i 0 ) % 7
J& . VA EIUANBIEMR 2= B P S AR T YA 40 8
133 HAERRE AT SRR AR (£ 3) .

x3 TRUFREANEEEAFNARMSEN

Table 3 Composition, isolation rate,and isolation frequency of endophytic fungi from two chemotypes of A. lancea

FUAE AR il e N
R~ Maoshan chemotype A. frmce( MA) Hubei chemotype A. lancea (HA)
Strains No.  Genus SR % ﬁﬁ%}bﬁ%/% % ﬁ%bﬁ?/%
Isolation rate (IR) Isolation Isolation rate (IR) Isolation
frequency (IF) frequency (IF)
ALZ-1  ZCHEF0E Alternaria 23.33 33.23 19.11 40.19
ALZ-2  EREHEE Guignardia 4.89 6.96 6.44 13.55
ALZ-3  JR{fL& Cercospora 4.22 6.01 5.56 11.68
ALZ-4  FUERF)E Beawveria — — 0.22 0.47
ALZ-5  5ckHE Seproria 3.56 5.06 — —
ALZ-6  FAHUIE Verticillium — — 0.89 1.87
ALZ-7  {EREMIE Pseudocercospora 5.33 7.59 2.44 5.14
ALZ-8  HIEALJE Colletotrichum 14.44 20.57 8.44 17.76
ALZ-9  #¥%HJE Rhizoctonia 1.56 222 0.89 1.87
ALZ-10  Leptospora J& 0.67 0.95 - -
ALZ-11  SZTiHE)E Acremonium 3.11 4.43 — —
ALZ-12  UZE %R Phomopsis 1.11 1.58 0.22 0.47
ALZ-13  HtNEEE Stemphylium 2.22 3.16 0.89 1.87
ALZ-14  ¥ffUJ& Cladosporium 0.67 0.95 — —
ALZ-15  #RJIEE Fusarium 1.56 2.22 1.33 2.80
ALZ-16  AIR5EJE Nectria 2.44 3.48 0.44 0.93
ALZ-17  E5CHE Chaetomium — — 0.44 0.93
ALZ-18 52585 Paraphoma 0.67 0.95 — —
ALZ-19  (REFEH B Pseudallescheria — — 0.22 0.47
ALZ-20  Edenia J& 0.44 0.63 — —

N R e T R 22 0 P LABH R 7t TR 2 R
PERIARIE] , MA FIRE SR BE A Leptospora J& (5T %17
J& ( Septoria ) . 3 15 1 J& ( Acremonium ) | ¥ f4 J&
( Cladosporium) Edenia J& ; 1] 118 I8 J& ( Beauveria ) .
YRR IE (Verticillium) \EFCH & ( Chaetomium ) 55 H
1t HA Ry Bgfa 3],

2.3 AFZFEWFEARNA LA A 2

BEASZET 4 B BEE 300 A0 R 4 AT N A B
BB, HEER 127 bkINAEEFH, DB RN
42.33%; B 145 214 BN AR B, B RN
71.33% s Bk R (25 5 2 189 MR AT, 43 B % 63.00%
HI AT DUt DA 2 381 5 2 P A TR 1) i 5t W

W RS BRI AT AR

MFBEBEES B8 12 AN E NN A B,
FE MR (IF=38.58%) FH| )8 (IF=
34.65%) , AR TR BRI 0 B R AE 5% LT, B
Oy AT E] 15 A8 B B, U0 E R R R A2 B 16 )R
(IF=29.17%) il # 8 (1F=14.35%)  BK 3 i J&
(IF=13.89%) . B fi)&E (IF=10.65%) % & 1 )%
(IF=9.72) , Bk 2= A5 B 136, 288 E 19 53
BORRAG BTG (1F = 42.25%) , Fo vk by i 45 76 )@
(IF=14.97%) BKJEEJE (IF=11.23%) fl 2 )&
(IF= 8.56%) , 4% #5 J& 2L 1 19 43 25 R 3 B K
(£4),
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Tabel 4 Composition, isolation rate and isolation frequency of endophytic fungi in different seasons from A. lancea
HZE Spring H Z Summer FXZE Autumn
GUEE RN SYER/ D B/ % ER/ % BEEE/ % SRR/ % Sy B/ %
Strains No.  Genus Isolation Isolation Isolation Isolation Isolation Isolation
rate (IR) frequency (IF) rate (IR) frequency (IF) rate (IR) frequency (IF)

ALZ-1 LR Alternaria 16.33 38.58 21.00 29.17 26.33 42.25
ALZ-2  BRIEW)E Guignardia - - 10.00 13.89 7.00 11.23
ALZ-3 AR Cercospora 1.67 3.94 7.67 10.65 5.33 8.56
AlLZ-4 1R & Beauwveria 0.33 0.79 — — — —
ALZ-5  SEEFRJE Septoria 2.67 6.30 0.33 0.46 2.33 3.74
ALZ-6 WAL Verticillium 0.33 0.79 1.00 1.39 — —
ALZ-7 A& Pseudocercospora — — 7.00 9.72 4.67 7.49
ALZ-8 W ELA)E Colletotrichum 14.67 34.65 10.33 14.35 9.33 14.97
ALZ-9  #HHJE Rhizoctonia — — 3.67 5.0 — —
ALZ-10  Leptospora J& — — — — 1.00 1.60
ALZ-11  XTHEJE Acremonium 0.33 0.79 2.00 2.78 2.33 3.74
ALZ-12  #IZ55%)8 Phomopsis — — 1.67 2.31 0.33 0.53
ALZ-13  HtRTEIR Stemphylium 2.00 4.72 1.33 1.85 1.33 2.14
ALZ-14  Biff)& Cladosporium 0.33 0.79 0.67 0.93 — —
ALZ-15 P& Fusarium 1.00 2.36 2.00 2.78 1.33 2.14
ALZ-16  MIR5EJE Nectria 1.67 3.94 2.33 3.24 0.33 0.53
ALZ-17  BFHIE Chaetomium - - - - 0.67 1.07
ALZ-18  RZEMEE Paraphoma 1.00 2.36 — — — —
ALZ-19 IREFEE R B Pseudallescheria — — 0.33 0.46 — —
ALZ-20  Edenia J& - — 0.67 0.93 — —

EHE R, AR 5 B A m A 3 D F A AT
REZM 153, Hoor s om v T HAh i, 3] 3
BB o AT B =35, g A AR 2=
TR, SR KL R Y B A Y B
HZETT 25, I BB AL 25 05 5 & ( Paraphoma)
BRI BN AE BLTE , 22 4% & ( Rhizoctonia ) |
125 5 % B ( Phomopsis ) R 1E B Z= 7 B 15 3],
Leptospora J& . B 7C W ( Chaetomium ) | Edenia J& 7
LT RIS 2R

ARIZFEFTHFEARNAERRH ZHE 2 —E

M2, NZHMRECRE, EFNE LR
Shannon-Wiener index ( H') I Simpson’s diversity
index(1-D) f¢ /5 (2.20,0.85) , H R &Rk 2 (1.88,
0.77) fi#Z=(1.64,0.73) . [FIE 0T LUF i, # 2= A1
FKZEH) Margalef index (R) DA S Evenness index (E)
PHZEAR, R T Z =R K, XA A2 B Y
SHT R W] MA BUA) B 2 HE TR T HA B,
Shannon-Wiener index ( H') Fl Simpson’ s diversity
index ( 1—D)ﬁb)%$ﬁﬁ%§U,MA E/‘Jﬁ{ﬁ(z 16,0.83)
T HA(1.83,0.77) (£ 5),

®5 FEANLEERRESEMEY
Table 5 The diversity index of endophytic fungi from A. lancea

I

A IJoE I SO B g A RO 5 SVIRIES b

0 . % o e 1 4
A % e 7 @#ﬂié_&; Menhinick’s  Ficher's BANTREL z# rfk%a,*;ﬁz PRy JEEFREL
Influencing Strains . . Shannon- Simpson's Evenness

Types Genus index log series . o Margalef . i
factors number (D) index (a) Wiener diversity index (R) index (E)

m mdex Lo index (H') index(1-D) mdex

ZF Bz 12 127 2.25 3.25 1.64 0.73 2.27 0.66
Seasons "7 16 214 1.09 3.99 2.20 0.85 2.79 0.79

f7 &= 13 189 0.95 3.18 1.88 0.77 2.29 0.73
=i B 16 316 0.90 3.56 2.16 0.83 2.61 0.78
Chemotypes i)l 14 214 0.96 3.36 1.83 0.77 2.42 0.69
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2.4 SR PN BB R LR AR AL
ANEAEER(MA FIHA ) 2548 AR 6] 59 P9 A2 2
B R BEAR AT R B (C5) oM 0.67, Ui I 3% T 2 A
HABRWZER, M FARETNE, FE25H %
FIARLLE 2R H0h 0.71, BRK W0 2= 10 A AL 1 R 5k
0. 76, FZ= 5B AU R ECh 0.64, U A A 2
WA —E RN 25 57 H 2RI K, I HEE R
THETE S M A 28709 1) 3% S 2R AUAFAE — S AH I 1) 38

3 iTFig

M 900 N3 AR M bR A 4L B 15 3] 530 kRN AR
EH BB R N 20 DB, BB B RS0 B
(58.89%) ,3X 5 25 FHAA Y 9 AE LI AR AR L
FEMPFRIREMAT A, NGB LT Y
4 BF 6 FEh MY R 1144 AS2H A e rh 3 3 3 Y
A FLTE 973 Bk, A AR S 53 B AR (47.9%— 63.1%)
B R (709%—93% ) , ELAS [R) b i 4B 9 1) PN 2
B AR 2 4 AN ], Naik 25724 308 T R B EE 5 5 11
LR DX 25 FHVE AR , 4 5 T4 22 N ZBEFIE ZEM 15
2 AR ) 9000 A~ i 43 BSA5. 3 T 6125 #
AR L, o e B f)m B SE R R SR T e | A
6L JE A AR 2 fe e UL BRI R AE AR AR BT
SRR AT T SRR E |, R E S 1
FEAN A A7 R SN [R) 257 R A v 3 ] A o s 1 53
B4y AR X LA B R LAY N A L 2
BE LR SHEE T2 a7 BRI %
RN 3 P T R E I A AR i R Y AN TR Ak 2
RSP, I B4l TR AL, A5
AT AR PN A B 0 2 R 5l 25 ng 7 45 A
AT SRR I 45 SR A K AR TR) 3 i) g 5 5
BRI 5% T B R AR MR DL S PR T Ak 1 A=
WEEARFA 5, B 2509 %7 FERF 9T o oR i 2 B
—ACZE RS LB A 25 R XN [R] 1 4L o7
TPRMEZ G, 8 25 22 R AR 317 28 0 s PR AR T
083 AR R VT L AR BT AR AR SRR BT Y
ZREE T, BUREHLIAEE 19 25 55 DA B b 24 AU 1) IX 53]
A RE S A T 22 S R R e

PR 22 R SE AR G0 A B B RERY
AU REN 0.67, HA B B2 20, 75 &3t
AN A LR A2 b LA B R AR A BT 22 51,

X AT AR AN [F) AL 55 B P 45 AR L DR Y | i 22 5, 36 Al
XA LR 1Y€ Al S AR R R R B E T . MA B
AR RE BRI AP E RS, et 9 A S T
JRAY B RAR TR, H RTE MA thor &1
B, 7E HA R WA . MA J& VT3 H X (1) 18 Ho P 24
B, M0 HA FE25 30 FAR T RIS . /7AW R P 5
SR R 2 N S Cl (S LiE R S e
LR S AE ) A LA VR T AT RESZ W AR R A
AR SR IR Ak~ 1Y B0 50 6 AR TR e S TR A B A0 25
Al R M R R —

RN N A LT ARV 5 ) T R AR R Y AR
KARASA 56, W 25 05 1270 45 0 kS [l A K 1 52
CARNA TR R MGS e it , K N AE B TEA
BRAS ) ARSI A 23 A, (B 03 0 46 300 I 5
Z FREE TEEN 39.6%36.5%, 73— )i,
AR PR S5 D R AE N AR Y 7 LA T T
WA BT, B R R T R R T P O LR
Mishra*> 25 % B8 E[1 B b [X 19 0 5 2 H ( Tinospora
cordifolia) N AR LR Y 43 S AR AT 2B i e, HR K
IR FMEE, I BT RIMN N A BEW 2
RS fE S THE N R, BEEFERNAK
W, i ARAT R 22 21 A R 1) 4% 8 B9 9 A2 FU TR E
SR T BEE 2R FUBE AR N AR G
JIT LA 25 N A TR Y 22 R 1 R G g R A T
TR 2R EL T 1Y) 22 M 1 AT, L 30 M 1Y 32 B 18 )
B Tt X AT REDH AR B M 2= RS 0 1 N A
LR S5 U RSP, JE2F I R OAEE T Y A2 2507, I
A5 s I B R RS A, I OB P 10 L
PR AEVE TR, A (] A S DA 2 L ) 5 e i Bl A
F723 8] B 22 [ AT — & RS BT AR T, 36 i 25 1y
FITARA TR R E XL,

2 I PRS2 E PR DR R AR W) TR R Y 5
Wi, G r Gl ) B A5 ) 24 6 b A B TR JUAT A 26
ARSI N AR R A RS R
G Pl —> E B AR 0, I A N X 2 A
YA A= 5o, PR, DA A TR 9 1Y) A 2
BRIk A= AR 0 0408 ORI AR AL L e 24 b4 T8
i R PR K 2 — ORI R A5 S
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