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WE B8 R LA ALY Paraconiothyrium brasiliense % AKX = AL 3 R A B e HEAE
Frik AR BB G TR 63 (TLC) & @ 2ok An &% (HPLC) 5 4 S AL AL A BEG W) L 88 L
BRI ARSI T i By AR W AT S M AL, R pNPG i 2 B 47 5] 00 AL & i 47
M &b kit F A 4 F 2T a0 F R — S B RS Mt o-F M F B AR, BR NAH
KBEJG W) LB B AME R F 5 B4 2] 11 A S it odh, FHAml T 4B, e 6 2 a-F)
F)HE B A # ) FE A IC, A (15.48+11.82) . & F AR A 6 L5454 -6.5 kl/mol, £5if
et 1~5.7~11 A B RIKALHA Paraconiothyrium brasiliense ¥ 5~ & 45 2] , - P A& 6 3 o-F) &) 45
F R BRI

4T LR A LT R AR S
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Chemical constituents and hypoglycemic activities analysis of secondary

metabolites of the endophytic fungus from camellia sp.

XIAN Xiaoya®, ZHAO Miao*, LIANG Lin*, YAN Mengqi*, ZHOU Xianli”, LIANG Chenggin®
(a. College of Pharmacy, b. College of Intelligent Medicine & Biotechnology,
Guilin Medical University, Guilin 541199, China)

Abstract Objective To study the chemical composition of the endophytic fungus Paraconiothyrium
brasiliense from camellia sp. and their hypoglycemic effects. Methods The ethyl acetate exiracts were
separated and purified by silica gel column chromatography, thin layer chromatography ( TLC), and high
performance liquid chromatography ( HPLC). The structures of the obtained compounds were characterized
according to spectroscopic methods or by comparison with relevant literature data. The hypoglycemic

activity of the isolated compounds was screened by pNPG method, and the inhibitory mechanism of a-
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glucosidase was further studied by molecular docking method. Results Eleven known compounds were

isolated from the ethyl acetate extract after fungal fermentation. The glucose-lowering activity assay

indicated that compound 6 had an inhibitory activity on a-glucosidase with 1C, value of (15.48+11.82).

Molecular docking assay showed that the binding energy of compound 6 was—6.5 kJ/mol. Conclusion

Compounds 1 ~5, 7 ~ 11 are isolated for the first time from the fungus Paraconiothyrium brasiliense.

Compound 6 shows a moderate inhibitory effect on a-glucosidase.

Keywords: Paraconiothyrium Brasiliense ; fungus; secondary metabolites; hypoglycemic activity

TEWTSE 5 TF R B 2507 1, RIR WA JF o
IVE VEZ 0 Tim IR B 259 R 2808k A T B
SR R IR W ik T I e 4 4 % e i i A
Pt ARGE M DA T BRI B ARAR I PR A 1
JrIRAERT AR &, & BB 1k G 1 3 E AN T
TRER . PRE, AAF N A LT T R B T R LA
2 PR PR S ES R R 1 S B W O — AR R F
FER AL, HET, IAEY) N A EL R b 40 B A e —
FYVEA PR AR BURTE DUR R AR
T AE 245 IS M AR 7=, TR P o AN E 2R 52
Ik, M HAPZEZHE 28 BUAT 25 70 T A U2y W i
TR PED, CAL S WA F LN E B
Subplenodomus sp. CPCC 401465 H1/3 B35 10 48
() A8 A R — SRR 6 o =2 IR BH PR TR A 3 A
HilTE T, GONG 257 HE 4% )LZ W A B Talaromyces
primulinus WZ-883 W1 & 3 6 > Azaphilones 21k &
Y, 3 R B T AL PP-R X4 1968 A A0 41 )
TEPERIHLE, LT A5 7 2 A B PN A LT Aspergillus
sp- ORI 6 B L FA S 2R BB ] LPS 5%/
RAW 264.7 EWE4NfH NO fy7= 4 i 80 bt &
WTE . TR A A AL N A2 FLB Penicillium sp.
GZWMJZ-042 rhoy 855 9 AN EYIRS LG, RZ X
- AR LA P T M. WANG 250 A
W ELTE Paraconiothyrium brasiliense HDN15-135 43
BIE) S AMEL 05 AT L) brasilterpenes A ~ E | H;
1 brasilterpenes C A8 BT 1 55 H0ME bR s FH 2 5 %0
WGBS HN BRI AR 2, PR, 9 A2 B B v A Al
P B LA (B RN TR 5

WWZRAE, B T R FHLZE R Y, BA E#HTH
i LI A S AT U FA TR AR
B ELAT S IR T s R R Rk i AR

FURT, [ A AR LS AL AT 2t TAE I R Ay
o A AR LR BT SR D ST, AT
58 TE 43 A WL 25 46 N A LT Paraconiothyrium
brasiliense A= P AbF 1800 S SRR

1 #RlER=E
1.1 {(E5HH

BEHTAES SW-CI-1FD (15 [ M 22 F2 28 [ 3
ARERAT) FERR G 746 ZWY-2112D (W A
TR ATIERA FRA R, 4K A Arium 61215 (11
FEEZEZ AT A ) & R KB (8 3 365 416
FHE 1A d il A R A ) |, LC-MS8030 ¥ AH f4,1%%-
DUZFT S AL (1 [ B AR S A A | A A%
HHz Bruker AM-400 MHz S #Z LR AVANCE
I1-600 MHz ( 4 A %+ Bruker 23] |, 2 il & 8 7
i 280 1R 25K U A 3% A Aglilent 1260, 2 A €5 3% 4
ZORBAX SB-C18( 1y H 3E [ Agilent A ] ; iehk 75 &
1 RE-52A (W H L W58 AEARANER ), HF K F
BS400S (14 A B EFEZ R A F] ) 5 D—(+) — i %
(W[ LigRrRn T AR I A BR A R 5 BT
FERE FEE MRS (18 A 75 B AL ) s RO RE
RP-18 (g H 3 & Merk /A w]) ;€635 4 FH is (1 H 36
Fisher A 7)) 5 40 B4l P EE A ik | O R TR G
K BE(A A PGB AL T FRA ) 5 o 25 05
fifi (W B 3£ & sigma 23 F)) 3 4-fi F 2K Fe-a-D-IHE I 7
AFEH (PNPG) [ 18 A B Ay % ( B8 ) ATl &
R E T, BRI  Agar Powder (4 H I ESE T
BHEA AR .

B Paraconiothyrium brasiliense 43 85 H M 111
WAL ZR B R S B 45 R GenBank 508 FJ375137.1,
R B R AR AERE AR EE A e 2522 B
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12 HEXE

B LZEACZER 73 B35 B B BB Paraconiothyrium
brasiliense B 5'¢ % 1 2 T B 254 %G BE B g K5 R 2k
(PDA }EFRJE) b s AN 2 28 °C  fH IR 55 24
W38 3 do FEE LM R &4 200 mL B5 3R
(3 200 g, Bi%HE 20 g, 4lifk/K1 L) 500 mL =
FHIE T 7E 28 C N, A 150 v/min AYFE IR
B 3 dAERF IR, ARG AR TAE & ol s 7
T 800 ) B b 2] 40 IR T 1 ROK B 5
(KK 100 g, Zlifk/K 100 mL) H e R 5% 30 d,
1.3 RIS E

RWESEINIE Yo R O TR K BB R K s
TR FEIAG T IR 3 d, H LR LR HEH3 IR,
B Ja B AR IR AR 3 LR LRSI IR H 107 ¢,

BB 1 R O BRI RS mARE
B2 (100~200 H ) $EbE, 6 FH Ak A 2 #4700 25 45
B IAMBE-CMROMR(9: 1,8 :2,2: 1,1 : 1,
0: 1)BEEEVENL, 454 TLC R, 548 5] 240 4> & 3F
WG 5 NS Frol~Fr.5, B Frl HATHEE-2
MROWE(9:1,8:2,2:1,1:1,0: 1) B EWEE, 1%
B 5 AFHS Frod.1~Fr.1.5, 44 Fr.1.1 fH ) AH

C HEFEFT 43 B, 10% ~ 100 % H B A by e i 7], 22
TLC & & I 40 [F 4 43, /5 2] 7 AN 25 Frol.1.1 ~
Fr.1.1.7, 405 Fr.1.1.3 i3t HPLC #4754tk , L
MeOH-H,0 (63 : 37) ¥t , 15814541 9(8.6 mg) ,
M5 Fr.1.1.6 225 HPLC #4750 B 4lifk, L MeOH-
H,0 (90 : 10) BEMBL, 152G 10(13.6 mg) LG
11(103.6 mg) , #4143 Fr.1.1.7 i HPLC 435 4tifk, LA
MeOH-H,0 (94 : 6) Vet , /5265 5(6.3 mg) . 4
g3 Fr.2 i ROA o A AT B B A3 85, DL 1096 ~
100 % HEEVE PR, 485 HPLC A4 5 A [ 21
Ay RIS T ALY Fr.2.0 ~Fr.2.7 By Fr.2.6 i@t
HPLC #1743 B 4lifk, L MeOH-H,0 (92 : 8) ¥/,
HEMEEY 1 (14.6 mg) LBV 2(45.6 mg) L&
Y3 (20.3 mg) ALAH 4(19.7 mg) , 44 Fr.3 i
it TLC Rl KRR 35T 158 4 ASF455 Fr3.1~
Fr.3.4, B4 45 Fr.3.3 4 HPLC 4y B 4ifk, LA MeOH-
H,0 (33 : 67) Ve, 285 7(7.7 mg) Fifk&
Y 8(11.3 mg), 414 Fr.3.4 £ HPLC #Ef7/4) 8540
1k, LA MeOH-H, 0 (28 : 72) Ut B3k 5% 6
(10.2 mg) , tLEW 1~11 KK 1 PR,

10

B1 ket i1~11 g
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2 #R
21 HESTEHR

DNA B L7 50 MR E5 R F

GATGCTACTGCGGAGGATCATTATCTATTCCATG
AGGTGCGGTCGCGGCCCTCGGCGGGAGCAACAGCTG
CCGTCGGGCGGTAGAGGTAACACTTTCACGCGCCGE
ATGTCTGAATCCTTTTTTTACGAGCACCTTTCGTTCTC
CTTCGGCGGGGCAACCTGCCGTTGGAACCTATCAAA
ACCTTTTTTTTGCATCTAGCATTACCTGTTCTGATACA
AACAATCGTTACAACTTTCAACAATGGATCTCTTGGC
TCTGGCATCGATGAAGAACGCAGCGAAATGCGATAA
GTAGTGTGAATTGCAGAATTCAGTGAATCATCGAATC
TTTGAACGCACATTGCGCCCCTTGGTATTCCATGGGG
CATGCCTGTTCGAGCGTCATCTACACCCTCAAGCTCT
GCTTGGTGTTGGGCGTCTGTCCCGCCTCTGCGCGCGG
ACTCGCCCCAAATTCATTGGCAGCGGTCCTTGCCTCC
TCTCGCGCAGCACATTGCGCTTCTCGAGGGGCGCGG
CCCGCGTCCACGAAGCAACATTACCGTCTTTGACCTC
GGATCAGGTAGGGATACCCGCTGAACTTAAGATAAA
AAAGGGGGGGGGGGGAGAAAATGGTTAAA
22 HMETE

AW 1. A EER, ESI-MS (m/z) 489 M+
Na]*,'H-NMR (600 MHz, CDCl,) &, 5.73 (1H, s,
H-4),5.10(1H,q,J=6.8 Hz, H-28),2.35(1H, m,
H-25),1.59(3H,d,J=7.0 Hz, H-29) ,1.18 (3H,s,
H-19),0.98(3H,s, H-27),0.97 (6H,d, J=7.0 Hz,
H-26),0.94(3H,d,J=6.5 Hz, H-27) ,0.71 (3H,s,
H-18) ,"C-NMR( 150 MHz, CDCl,) &, 199.8(C-3),
171.8 (C-5),145.8 (C-24) ,123.7(C-4),116.5(C-
28),55.9(C-14),55.8(C-17),53.8(C-9) ,42.4( C-
13),39.6(C-12) ,38.6( C-10) ,36.1( C-20) ,35.8(C-8) ,
35.4(C-22),34.0(C-2),33.0(C-6),32.0(C-7),28.2
(C-16),24.2(C-15),21.0( C-11) ,18.7(C-21) ,17.4
(C-19),12.7(C-29),12.1(C-18) . i LA By %k
FISCHR X b, A A I BOE SR — B0, e A %
5} 24-ethylcholesta-4 24 (28) Z-lien-3-one .,

EY 2. A EE A, ESI-MS(m/z):433 [ M+
Na]*,'H-NMR (400 MHz,CDCI,) 8, 5.75~5.67(1H,
m,H-3) ,5.15(1H,dd,J=15.2,8.6 Hz,H-19) ,5.07 ~

4.97(1H,m,H-20) ,2.44(2H,dd,J=16.9,5.0 Hz, H-
1),2.37(3H,dd,J=14.1,4.3 Hz,H-6,10) ,2.03 (6H,
dit,J=13.2,4.6,2.8 Hz,H-7,8,13) ,1.71~1.68 (1H,m,
H-17),1.60 (1H,dd, J=3.9,1.5 Hz, H-18),1.56 ~
1.52(1H, m,H-21) ,1.51 (1H,dd, J=4.6,1.9 Hz,
H-22),1.25(3H,t,H-28),1.18(7H,d,H-14,15,16,
20),1.01 (2H,d, J=3.4 Hz,H-9,11),0.87 ~0.82
(6H,t, H-26,27),0.79(3H,q,J=1.6 Hz, H-25),
0.75~0.67 (6H, m, H-29,24) ;" C-NMR ( 100 MHz,
CDCl,) 8,199.7(C-2),171.8(C-4),138.1(C-19),
129.4(C-20),123.7(C-3) ,56.1(C-11) ,55.9(C-17) ,
53.8(C-10),51.2(C-21),42.4(C-12),40.5(C-18) ,
39.5(C-13),36.2(C-9),35.7(C-6) ,34.0(C-1),33.0
(C-7),32.0(C-8),31.9(C-16) ,28.9( C-15) ,25.4( C-
23),21.2(C-14),21.0( C-26,27),20.2( C-28) ,12.3
(C-29,25) , 3@ ad L 1 800 A Sk Xt e, fe A
YIEHEFEA — B, UL B W 52N stigmasterol-3-0-
glucopyranoside ,

&Y 3. AR &, ESI-MS (m/z) ;411 M-
H] ' H-NMR (400 MHz, CDCL,) &8, 5.72 (1H, s,
H-4),2.43~2.28(1H,m,H-2) ,2.02(1H,dd J=13.2,
3.2 Hz, H-2),1.28 (2H, m, H-28), 1. 18 (3H, s,
H-19) ,0.92(3H,d,J=6.6 Hz,H-21),0.85(3H,d,
J=7.4 Hz, H-29) ,0.82(6H,d,J=6.8 Hz,H-26, 27) ,
0.71 (3H, s, H-18).,"” C-NMR ( 100 MHz, CDCI, )
8.199.7(C-3),171.8(C-5),123.7(C-4),56.0( C-
14),55.9(C-17),53.8(C-9) ,45.8(C-24) ,42.4( C-
13),39.6(C-10),38.6(C-12),36.1(C-7),35.7(C-
20),34.0(C-1),33.0(C-22),29.1(C-25),28.2(C-
16),26.0(C-23),24.2(C-15),23.1(C-28),21.0( C-
11),19.8(C-26),19.0(C-27),18.7(C-21) ,17.4(C-
19),12.0(C-18), i L b A9 HcHE FnSck' % L,
& ) EHE S AR — B, WG W) %€ stigmast-4-
ene-3-one,,

&Y 4. A EREIE, ESI-MS(m/z): 453[ M+
H]*,'H-NMR (600 MHz, Pyridine-d) &, 5.66( 1H,s,
H-4),5.05(1H,q,J=6.8 Hz,H-28) ,1.44(3H,d, J=
6.9 Hz, Me-29) ,0.84(3H,s,Me-19) ,0.83(3H,d, /=
1.8 Hz,Me-27) ,0.81(3H,s,Me-26) ,0.79(3H,d, J=

.57 -



% 3 4 e

i E %

%37 %

6.5 Hz, Me-21),0.46(3H, s, Me-18) ., C-NMR ( 150
MHz, Pyridine-d; ) 8c 198.4(C-3),170.7(C-5) ,145.8
(C-24),124.0(C-4) ,117.1(C-28) ,56.1(C-14) ,55.9
(C-17),53.8(C-9),42.5(C-13),39.8(C-12),38.6
(C-10),36.3(C-20),36.3(C-1),35.8(C-8),35.5(C-
22),34.4(C-2),32.8(C-6),32.2(C-7),28.9(C-25) ,
28.4(C-23),28.3(C-16),24.3(C-15),21.1(C-11),
21.1(C-26),21.1(C-27),18.9(C-21),17.1(C-19) ,
12.9(C-29),12.0( C-18), 3 i DA | ) B4 A1 3
HRU1 TN L, W A AR — B, Wk B Y %
A stigmasta-4,24 (28 ) -diene-3-one ,

&Y 5: AR A, ESI-MS(m/z): 395 [ M-
H]™,'"H-NMR (400 MHz, CDCl,) &, 7.53(2H,d,J=
8.6 Hz, H-6,6') ,7.36 (2H,t, ] =2.2 Hz, H-3,3"),
7.13(2H,dd,J=8.6,2.2 Hz,H-5,5') ,1.33 (18H,s,
H-8,9,10,8',9',10'),1.28 (18H, s, H-12, 13, 14,
12',13’,14) ., C-NMR ( 100 MHz, CDCl,) &, 147.7
(C-1),147.6 (C-1"),147.1(C-4,4") ,138.5(C-2,
2'),124.5(C-3,3"),124.0(C-5,5") ,119.1(C-6,6") ,
34.9(C-7,7'),34.5(C-11,11") ,31.4(C-12,13, 14,
12',13',14),30.2(C-8,9,10,8',9',10") , @it LA
I RBAIE AN SCERT X L, A P BE E A — B, Btk
A WYEE R 1,1-Oxybis (2, 4-di-tert-butylbenzene ) .

B 6. L08R, ESI-MS(m/z) : 201 [ M+
Na]*,'H-NMR (600 MHz, Pyridine-d;) &, 7.55(1H,
m,H-6),7.19(2H,d,J=9.9 Hz,H-5),7.00(1H,d,
J=8.3 Hz,H-7),2.77-2.24(2H, m,H-2) ,2.28 ~2.10
(1H,m, H-3),1.28 (1H, m, H-9) ,"* C-NMR ( 150
MHz, Pyridine-d5) 8. 205.2(C-1),162.8(C-8),136.9
(C-6),135.2(C-4a) ,117.7(C-5) ,116.5(C-7) ,115.2
(C-8a),67.0(C-4),35.7(C-2),32.3(C-3), LU
BB R SRR R EE Ak A s AR — B, ik
b & W % 2 M 3, 4-dihydro-4, 8-dihydroxy-2H-
naphthalen-1-one,,

B 7. % E AR Y) . ESI-MS (m/z) : 191
[M-H]™', H-NMR (600 MHz, Pyridine-d;) 8, 6.45
(1H,s,H-4) ,6.30( 1H,d,J=2.1 Hz,H-5) ,6.27( 1H,
J=2.1 Hz,H-7) ,"C-NMR ( 150 MHz, Pyridine-d;) 6c
166.4(C-6),165.9(C-1),163.1(C-8),154.5(C-3) ,

- 58 -

140.1( C-4a) ,104.6(C-5),102.9( C-7) ,101.8(C-4) ,
98.2 (C-8a),19.3(3-Me), i id LA I A9 50 30 A1 SC
Bk L A A B S AR — B Wtk B i e
M saccharonol A,

& 8 BAE LA, ESI-MS(m/z) : 333 [ M-
H] ,'H-NMR (600 MHz, DMSO-d,) &, 7.66( 1H,d,
J=8.3 Hz,H-7") ,7.63(1H,d,J=8.3 Hz,H-2"),7.57
(1H,t,J=8.3 Hz,H-6') ,7.50(1H,t,J=8.3 Hz, H-
3'),7.26 (1H,t,J=7.9 Hz,H-6),7.17(1H,d, J =
7.9 Hz ,H-7),7.15(1H,d,J=7.9 Hz,H-5) ,6.97(1H,d,
J=80Hz,H-4') ,6.93(1H,d,J=8.0 Hz, H-5'),5.43
(1H,d,J=2.3 Hz,H-1),3.73(1H,d, J=4.5 Hz, H-
3),3.66(1H,dd,J=4.5,2.3 Hz,H-2) ,"C-NMR ( 150
MHz,DMSO-d, ) 8¢ 156.8(C-8),147.6(C-8'),147.4
(C-1'),134.2(C-10"),132.7(C-10),129.5(C-6),
128.4(C-6"),128.3(C-3"),121.4(C-9),121.2( C-
5),120.3(C-7),118.2(C-7"),118.03 (C-2"),112.8
(C-9'),109.9(C-5"),109.4( C-4") ,97.8(C-4) ,54.1
(C-1),51.4(C-2),49.1(C-3) , L BB
SCHRORT L A A W BOE F AR — B B A %
M sch 53823,

WEW 9. S EHIRY . ESI-MS(m/z) : 301 [ M+
Na]*,'"H-NMR (600 MHz,CDCl,) &, 7.72~7.71(2H,
m,H-2,5),7.56 ~7.54(2H, m, H-3,4) ,4.30 (4H,, 1,
J=6.7 Hz H-8,8’) ,1.73(4H,m,H-9,9") ,1.44 (4H,
m,H-10,10') ,0.97(6H,t,/=7.2 Hz,H-11,11") ,®C-
NMR (150 MHz,CDCl,) 6c 167.7(C=0),132.2(C-1,
6),130.9(C-2,5),128.8(C-3,4),65.5(C-8,8"),
30.5(C-9,9"),19.1(C-10,10") ,13.7(C-11,11") , i
i A B B0 A Sk xE E b A BE AR —
BB E WS IR R TR

&% 10 TEMIRY) . ESI-MS (m/z) : 217
[M+Na]*,"H-NMR (600 MHz, Pyridine-d;) &, 5.50
(4H,m,H-9,10,12,13),3.65(3H,s,-OCH,) ,2.93
(2H,t,J=6.0 Hz,H-11) ,2.34(2H,t,J=7.5 Hz, H-
2),2.05(4H, m,H-8,14,1.64 (2H, m, H-3),1.40 ~
1.27(14H,m, H-4 ~ H-7,H-15~ H-17) ,0.88 (3H, t,
J=6.8 Hz, H-18) ., C-NMR ( 150 MHz, Pyridine-d; )
8. 174.4(C-1),130.9(C-9),130.9( C-10) ,128.9( C-
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12),128.9(C-13),51.7(C-OCH,) ,34.6(C-2) ,32.2
(C-8),30.3(C-14),29.9~23.3(C-3~C-7,C-15~ C-
17),14.7(C-18) , i L b A HHs FnSck '™ % L,
A PPEEE A — 30, WA S 55 S ST R T

A 11 R Y, ESI-MS (m/z) : 201 [M+
H]*.'H-NMR (500 MHz, Pyridine-d;) &, 0.85(3H,
m,H-12) ."*C-NMR ( 125 MHz, Pyridine-d,) 8c 175.7
(C-1),34.7(C-2),31.9(C-10),29.7(C-9) ,29.7( C-
8),29.7(C-7),29.6(C-6),29.5(C-5),29.4(C-4),
25.4(C-3),22.7(C-11),14.0( C-12) . DL 1%
P FISCHR ™ X L, b A B S A — 3, Uk &
W5 N dodecanoic acid

3 o-HEREHAEEHAR

SR SCHR Y o (8 A A AT o8 4 A
TP 3 P X, BT W Sl BRI 24, 1k
HYIHLE 1% DMSO WYL, 425 M 22 il (B R
ERZE A, pH = 6.8) KAk G RN BT S IR AR R A [+
WS T . 76 96 AL A 50 WL AS[Rl e i
FALEH (1.10.50,100,200 F1 500 wmol/L) , B 3%
W1 5 5 4k B 0 A VR B AR — 3, SR R R
A 50 WL ZE AT 100 pl 0.2 U/mL Ay - 2B
fiti 76 37 °C FHF 15 min, FH 1A 5 pmol/L Y
PNPG ¥ ¥ 50 wlL, If 7 37 «C F 5 M 5 1 A,
1E 405 nm ALK LR G RE(E . oo B 20 W 1 T 41 1) 236

<
=
&

0.06

0.04

SN 3R/ (min-mL/U)

0.02

0.00 ' : : ' '
0.0 02 04 06 08 10

oA HETT VR 2 /(U/mL)

(%) =[Ac — (As — Ab) /Ac] x 100% ., (Ac NAE
R X BRI OG5 Ab AN & PNPG X AL 1
JERE s As HRFINAE S WOLE) . ITA LR ESR 3
U AH IBM SPSS 23.0 3K A1 T GE 1245081, I3 T
B 1Cs . WEsh 12405 AE 4 FORTR] 10, R B2 1) 3238
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