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Screening and Identification of Endophytic Fungi from Schisandra chinensis with Antioxidant Activity
ZHAO Yue, QIN Yuan, LI Na, LI Zhi-peng, FAN Zhi-giang, YU Xiang-yong, JIA Jing-ming (School of TCM,
Shenyang Pharmaceutical University, Shenyang 110016, China)

ABSTRACT OBJECTIVE: To screen and identify endophytic fungi from Schisandra chinensis with antioxidant activity. METH-
ODS: The tissue isolation skill was used to isolate endophytic fungi from roots, leaves, stems and fruits of S. chinensis. And anti-
oxidant activity of endophytic fungi were screened by DPPH radical scavenging assay and hydroxyl radical scavenging assay. The to-
tal DNA were extracted; the 18S rDNA ITS were amplified and sequenced with primer ITS1 and ITS4; the results of sequencing
were analyzed comparatively based on homology to confirm the classification of active strains. RESULTS: 23 strains were isolated
from S. chinensis. GSR-12, isolated from roots of S. chinensis, had strong antioxidant activities. The scavenging rate on DPPH and
the hydroxyl radical were 87.96% and 82.31% respectively. GSR-12 strain was identified as Clonostachys rosea by analyzed com-
paratively. CONCLUSIONS: 1 strain of C. rosea, isolated from roots of S. chinensis, has strong antioxidant activity.
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AL KT [Schisandra chinensis (Turcz.) Baill. ] AR 2Rl £
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B OB 25 (645 £ 20141107, 43 B4 L 30% 3 4 Ak &
T (L5 : 20150322, 43 M 4l ) S50 U5 F S HE I £ TR A
FRLZA w5 LR I AR S5Ok 25 (L5 : 200-006-2, 45 - >99% ) (4
R R 25 (S 1 69-52-3, 4li i . >99% ) R i
AT A T RG] 1, - 2R -2- = R4 LR E (DPPH)
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(K BRI AL A A B2 7] 35 £ 20140326) 5 FeSO.
YRR BRI P I R A4l
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T R 4] DNA Pl 3800) £ (32 5 Omega 23w L it
5. D3390-01) ; i ] 51 9 ITS1 (Internal transcribed space-1,
5’ -TCCGTAGGTGAACCTGCGG-3' ) HI ITS4 (5’ -TCCTCC-
GCTTATTGATATGC-3" )4 _F it T A TRAA R FIE .

BRI AR, B D A A i 45 97 5L (PDA)
hER T 200 g, 2k 30 min 5 i JEEGT, AT A4 I50R] 25 20
g il 15 g £ B T/K 1000 ml, & KA A3 AT
FORHRERIRZ . WA R R IR AL (A, RIS 4% 24 45
WHRAA R 353 (PDB) « T4 % 200 g, 2k 30 min J& 1 18 B,
A BEIRLZS 20 g, K85 TF7K 1 000 ml, = K 78 o
2 HEEER
2.1 NEEEMSBELK
211 WAERBEMS ST RITHSU SR, B
08 e R P G TR AR 2K R S, T K RS, FE Y
Fo T5% LR 30~60 s, JOIE KBS 3 1R, 2% IR AR i
0 3~4 min, GHEKEPE5~6 U, L4 Tk 4y K il aE
S LU ITCH F- AR TI91 25 Wi, V1K 0.5 em B9 /NBEBE 0.5
cm x 0.5 cm /ML, B F PDA VA (A F 100 pg/ml &% 5 2
)1, SR RO 6 Y I 4 B 3 U R A T 4 SR Y
FACR BRI, 28 CHIE R 3~T7 d,

% HEE AU A Y T8 22 A, BB Rl BR BT 22 35 7

F e PDA AR b, RIS B IS TS IR A i 25 5
B AR BRI TS TS D ST 22, BT
FITAR A T B R . BESRDR P 22 T alif b 1% 22 Rk e
BRSSP = PDA S A I,
28 CHEFEA~T d, KI5 T 4 CORKIRAE -
2.1.2 AWM B SR AR A RURAA R,
B — RS TR AR 5 F5 AR S 3 73 J A AL U - B 355 771
M, R kA WUE YRR ALY R R T B AR
KA, E I BT 0 28 45 80 A A2 o0 U Tl 400 PR S A 9 A T
T AR 20 2 3 T B AR B B A BT

F 2. 1170y Xt AL TR AR 25 I R S R 4 4 ok
oy % Aealifh 3545 23 BN A= T , Horh DARER 4 B 45
128k O BB RN 52.2% , 45 GSR-1~12) , \ZET/0 55
FRE0 7 (5 A B T AR 19 30.4% , 4 B GSS-1~7) , B4y
BARF] 3k (5 BB THEIRIY 13.1% , 945 GSL-1~3) , AR 5L
Ay AR EI AR N B B AR 4.3% , 45 GSF-1) .

22 NEEREREEBHEFRIERS&

FREERNET AR T PR U LT 22, BERD T PDA [ {4
KRk BT 28 CHRA R R 4~7 d, FETE K £ 4~5
em 5, TEABYE TAEG T 6 mm FT L2845 B 0E, 3 Fh 2 45
100 ml PDB K5 7%3£ () 250 mlHETE IR H , LAATZ A9 PDA AR
il 2 R B R A BAPE XS R . 3RS, T 25 °C (130 r/min & KK F7
7d, LI 2420 12 em .4 000 r/min 2.0 20 min, Y 4E |37
W, ISR OB OB WK AR T, 4 CIR-F .

A3 BB ZE LA BT B A J A o 2 A 45 2 R 2 TR B
Y15 mg, H 54 7 75 BE 22 50 ml, BIF5 100 pg/ml {845 TA KR FE
L&

23 tEKRFREEFRELFEENE
2.3.1  WAITEPTEAASEENE Y (1)DPPH A ARk
R E S WEHL0.1 ml 4% B ARFRR, DA 3.9 ml A9 1.0x10~
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mol/L ¥ DPPH %% (95 % L £ R 57 ) .- A DPPH % T
Ai1ET, 2R R BEEHCE 90 min J5, 517 nm P AL I AE T 5
FE(LL95% L HEAE ), ic Ao F3HL0.1 ml H AR R] I
BeE WO IE R Ao IRIGTES 3RBOFIME. #5500
B8 (%) : (Ae—A)/Ax100% o VIFERP=ZS B A AORER M BAYE
X R PL50 pg/ml PR IR I 8k BHE XS B (2) 32 H il 3
BRFRAIME", FH FeSO+H.0. 7 ¥ H %, LI A LR
KGR P37 ) (WO G BEE R 4 A B ER W 220 Ot
KR, % A REZ . 78 10 mIX AR A 6 mmol/L
FeSO, 1 ml.6 mmol/L /K448 FH B4 W 1 ml 5 , #5AS R AT AR 119
FEVE L ml (il s [) “2.27 0T ) 43 SN AU v SR e A
0.1% ¥ H,O, 1 ml, BAKFR 5 ml, DLZE AR BARFR, 355 J5 78
37 C/KHIEE 30 min, £ 510 nm P KA & WS RE(E , il
Aus UL AR RE A A28 AT R WG BE(EIE N Ao PARGE
TRAREE Ho O, V3 WA AR S AR SR A, WO BE AR IC Tl Ao 1058
TR IRBCFIE. % N A IR RRIE T R
(%) =[Amex— (A= Ao)/Ama] x100% o VIEEFNZS I H IORE
A B FE
2.3.2 NAFEPUATEMEMELEH 2.3, Ry ki
TE & TR K BERORLEE Y% DPPH [ He LRI JE [l 3L A0 15
R B IYUAAEE SRR 1.
1 EEKRFRNEERABRERINRELEE(xLs,
n=3)
Tab 1 Antioxidant activity of crude extract of fermentation

broth of endophytic fungi isolated from S. chinensis

(x+s,n=3)

SEEAL WMk DPPHAMMLERRR, % FRILAHIERRE, %
[ pExT R 8.52+1.35 233+1.07
R GSR-1 2077+ 1.11 19.83 +2.49
Uil GSR-2 22.841.03 29.79+1.38
hits GSR-3 - 27.55+221
lit! GSR-4 - -

Gird GSR-5 45.69+2.74 -

R GSR-6 - 30.08+3.75
R GSR-7 4137+3.68 17.64+2.81
hiE! GSR-8 59.61+1.49 70.92+1.88
i) GSR-9 86.05+1.97 36.7212.30
R GSR-10 - -

R GSR-11 39.24+141 68.43+1.51
b GSR-12 87.96+1.76 8231+1.04
E GSS-1 73114228 85.08+1.19
£ GSS-2 - 17.63+1.45
ES GSS-3 20.92+4.06 28.95+2.30
E GSS-4 2247+1.67 -

E GSS-5 69.42+1.96 -

£ GSS-6 38.67+1.32 14.85+1.88
EA GSS-7 - 36.18+3.71
i GSL-1 20.73+1.19 4633 +1.84
It GSL-2 39.98 +4.02 27.14%1.66
iy GSL-3 28.72+2.63 17.36 +4.31
E S GSF-1 40.11+1.94 18.92+1.77
FHEEXTRE  FUIRim R 48.95+1.68 30.13 £3.02

"R T B T bR
Note: “~” means no radical scavenging activity
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F 145 R0, & HRT DPPH A i SEHIER AL A i SL s
BRAE SIS 225 . MR & RO 4 % DPPH H 341
FRIL A A —E B BRRR T .

AFEA , DPPH H S R K THUIRIMER (50 pg/ml,
D BIEREAT 58K, 2905 A B TR BB 21.74 % 5 I rpE v
TR 11 R 43 B AR 3619 GSR-12 F GSR-9, H: DPPH [ 334
[9: 245 31 °h 87.96 % F1186.05% . MR/ B 452 1Y 12 Bk 4=
LA, L DPPH F 25305 B 2327 4 {E 0 33.62% , 47 3 ¥R
DPPH H i 2 75 B % K F P00 L8R , o5 AR 30 B bk B 5y
25.00% , H:H 2 k1 DPPH H H 23575 F R K F80% . L4y
BRI T AR A B P, HDPPH [ TR R A
32.08% , 47 2 ¥ DPPH H H LI BR R K IR MR, & =Z57
B PR B 28.57% , JG DPPH [ H JL35 14 2% K T 80% MY B
Pho IS B9 200 3 #k N AE B P, 2L DPPH A i 3L7E bR
HEIY(E N 29.81% , JTo DPPH H H &3 B R K FHi bR LR A4
TRk MRS 1520 A9 1R AR IS DPPH H i 2555 Bk
FNFHIR M

TR, I [ EUE R R R T YR M ER W kA 7
B, 2 52 B TRAR BB 30.43 % 5 JLr IR MR 0 4 B 2
TR GSS-1 F143 85 A AR TR GSR-12, HIR AL [t BE 15 B 280
31k 85.08% N 82.31% o MARFR AT 15 19 12 #k 9 4= H
o, ORI [ S BRI 31.94% A A BRIRIE A
FVEBR AR T HORMAR, AT B R S5 30.00% , Hid 1Rk
ML [ B BR R R T 80% o NZEFBAY B 45310 7 kRN 2R
BRI, HRIE M IR SRR R (E R 32.08% , A 2 MR FEESE
A ST BRCR A THUOR AR , 52230k A 28.57 % , Hih
1 BRI HE 1 R B R KT 80% o M2 B A5 211 3 Bk
WAE BT, HEIE A th 3L TEBR - {E R 30.28 % , Hirp L #k
FIFRHE A R BR R R TR MR . MRS 4y B A 86 1
RN AE BRI F IS BR R/ N THUIR MR

DL ESEIR R P AE AL R TR 2 i BRSO R
H A B DA AR TE T 25 57 . ARER A B AT B N 4 A
W, FLDPPH | B LI BR TS M V- 4w o T Atz i 24k |
DL 2R B AR 3 0 N A Z00 , FORR R 1 b SR R e M T A
W e T LA A5 A P A R 5 i I R S A A S A A B Y P
A PUR, FLDPPH [ H 36 KO3t [ R 35S BRIE M AIC TR B 22
T P B

254 DPPH A HHIEFIFREE A L E BRI, Sl A1, 23 Bk
At W AR B P, B FR GSR-12 FI GSR-9 H A7 &5 ik Y
DPPH [ Fy 535 BRI 14 , T Mk GSS-1 Al GSR-12 LA 0 (1 3%
FE A HILERRIEYE o 26k 0 2 AL RO FARER, LR A
2R, Hivr g B RSB A AR EL GSR-12 () DPPH A Hi 5
FIFRHE [ LTS BRAE 1 305500, i LR 1688 GSR-12 1740 1
2.4 HEFRGSR-1I2HIND FEMFELE
2.4.1 AR GSR-12 [ FA Y25 )ik FIA 18S tDNA
ITS 452 B X W7 B0 7512, 2.3, 27 300 i e 375 Ay L.
RSP RAL I P R GSR-12 AT %5 . FHEERI AT AR
AEAHRT P PR B R 22 5 R T PDA AR b, B T 28 ClE R
FEAAHRRTFE T AT, W GE SR 22, T B R 2 [ 41 DNA Pk
FEIGA ) &, P47 GSR-12 1Y B A% 5 DNA I, DUFRIRUP) B
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DNA S HiHT , 5% F 18S tDNA ITS J¥ 51 4 4% 38 1 58] 97 1TS1 .
ITS4 A TR A B S v (PCR) P48 . 2N 50 ul (A & ik
17, Forh {35 : 2xMaster Mix (PCR 3 1444 2 rh i )2 IR 45 )
25 pl, Bt DNA 2 pl, 10 pmol/L 54 ITS1 FITTS4 45 2 ul, BE
K19 plo F I8N FRF R 94 CHARYE S min; 95 CAFYE30 s,
55 CiB k30 s, 72 CHEH 1 min; 72 °CJ5 ZEAH 7 min, 35 P
Ro PCR ™) 2 B M W RE I o Dk R )i, a6 AU o 2 E R A2 )
BHE A R TR E . 715541 4 NCBI/GenBank (4 1
FREAT BLAST [a] P54 4347

2.4.2  THHRGSR-12 M FA Y%L 3 IDNAITS
FHIUNTF : GATTTGGCGTGGACTTCACTCCAACCCATGT-

GAACATACCTACTGTTGCTTCGGCGGGATTGCCCCGGGC-

GCCTCGTGTGCCCCGGATCAGGCGCCCGCCTAGGAAAC-

TCAACTCTTGTTTTATTTTGGAATCTTCTGAGTAGTTTTTA-

CAAATAAATAAAAACTTTCAACAACGGATCTCTTGGTTC-

TGGCATCGATGAAGAACGCAGCGAAATGCGATAAGTAAT-

GTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAAC-

GCACATTGCGCCCGCCAGTATTCTGGCGGGCATGCCTGT-

CTGAGCGTCATTTCAACCCTCATGCCCCTAGGGCGTGGT-

GTTGGGGATCGGCCAAAGCCCGCGAGGGACGGCCGGCC-

CCTAAATCTAGTGGCGGACCCGTCGTGGCCTCCTCTGCG-

AAGTAGTGATATTCCGCATCGGAGAGCGACGAGCCCCTG-

CCGTTAAACCCCCAACTTTCCAAGGTTGACCTCAGATCA-

GGTAGGAATACCCGCTGAACTTAAGCATATCAAAGCCG-

GGGAGAGAA . ¥ Il J 45 - 7 NCBI (http : //blast.ncbi.nlm.
nih.gov/Blast.cgi) | iF4F BLAST Lt X} 43 #r , & PR #k GSR-12
Y38 i BE 8L )7 51 5 GenBank H Clonostachys rosea [ 1D-
NA ITS 34 (J551 5 KI540089. 1) [Rl 51 2534 99% , B IHAIF ]
Ji i 198 19 50 SR Ak T Bk R ) 208G 7 5% (Clonostachys rosea)™
3 Tt

A=A BT EAL R BT — 7 f st RSO 1, X fE A
IR I T IR TR R AP AE . AR T 5T
R AR Z 25 FIFE) N AR B B B bt Ak SRR A i
ARG TR T RARBT A R4 5 B IR

HERSRBAAL RN A5 T &, AR TE PR PEp 2 O
EREEN DI HETE HRIMER bR TSR
D5 MRAEPT AR B H 3 0T BR e 1 R s T A A
TEVE SRR LR ik,

PRGNS 42 AR R B ) H 55576 v A B DPPH H H
Hefw R H W, DPPH H M2 —F7E A A S 5 AR
XFFRU H T B 00 F P B JLRERRE A7 AE 46 517 nm AN AT
R , 5 5 B S5 R b & kA F S I
i DPPH A FHFEIEFREE ST Jr w7 FH Blois MS™ 2 H1
Ja KA, &I PRI R — R ROk, &
SR R P R R 3 WOE R R A
L LT RS 0E AR AR AT A R AR RN, RO S AR PR
XHEIE H RS RRBE T IIE AN RE T (A EE A
A3, DRI, B4 DPPH [ JEI BRIE PE AR 5L 7 B 50
BRI PEAE A PN AL TR TN A B T A A BE T i FEr

ARG L FIR T IR 25 I B RS R A H 23 R AR
B BT IR AR TR L BRIEIU % DPPH H iy ZE A2 5L
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A B EEEBRERE . MR R B, 0% A LR R AR
PR K GSR-12 & BRI 2 TR 2 R 0 oA B b A AL i
P, JORBEROA S % DPPH [ i S5 BR 2% 87.96 % , X F2 ik
A HSEERRRE N 82.31% . " HAE NI R kA T2 HF
TR0 T YELE R B IOR , GSR-12 Jy Ky 21 K 7+ %% ( Clonostachys
rosea) .

e DN AW 2 B e < O Ny e | 7 N A e = N o v
FARBTAAATEYE 50 558 AL B W T 7 R L X R T & L
FACKVER O T BRI o AL SR 2k 292 6 10 L B P B 470
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51
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A PR 2, 1 — Pt IR P R 791 X 4 B € o) 2 R BT M A1 B 1500 114
PRI 1EH]

HWOF U REE(LEXTE_ERBRA, L 2% 314000;2 FHF & - ARERRA, HiL T¥
314200)
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W E B ATRESRAT RN A RA S &R AR A A B H AR AE R . Tk R A SR R LR
RAAF R HRA LA BT HER A A A A ekt B (Cods F Z RN SR ) A8k 7 & o F KA 2 (BASBR A T =
BEARJA 2R 7] 120.80.40 mg/ml) 40, B4020 R, B H A 1R, BR1iE, 454352 BBENREME R AR THEL, 354 1
P Fe ST BERATILE R TR R MM T, &R . 5L, [k xf BAFf B A & F Z AR b )5 BT s
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Protective Effects of Ketorolac Tromethamine Ophthalmic Gel against Staphylococcus aureus Corneal Ulcer
in Rabbits

HU Fang', XU Ting-jun’ (1.Dept. of Ophthalmology, the Second Hospital of Jiaxing City, Zhejiang Jiaxing
314000, China;2.Dept. of Ophthalmology, Pinghu First People’s Hospital, Zhejiang Pinghu 314200, China)

ABSTRACT OBIJECTIVE: To study protective effects of Ketorolac tromethamine ophthalmic gel against Staphylococcus aureus
corneal ulcer in rabbits. METHODS: S. aureus corneal ulcer in rabbits model was induced by corneal substance layer inoculation,
and then divided into model group, positive control group (Clarithromycin ophthalmic gel) , gel high-dose, medium-dose and
low-dose groups (Ketorolac tromethamine ophthalmic gel 120, 80, 40 mg/ml), with 20 rabbits in each group. They were given re-
levant medicine, once a day for 2 weeks. The keratopathy of rabbits was observed; the clinical efficacy and keratopathy score were
compared. The change of ratina was observed under micrescope. RESULTS: Compared with model group, the keratopathy score de-
creased while total effective rate increased in positive control group and gel groups after medication, and the effects of gel
high-dose and low-dose groups were significantly lower than that of positive control group, with statistical significance (P<<0.05).
The retina of rabbits had not affected by the experiment. CONCLUSIONS: Ketorolac tromethamine ophthalmic gel has protective
effect against S. aureus corneal ulcer in rabbits.
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