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Mechanism of Yang-tonifying herbs distributing along kidney meridians in
molecular level by network pharmacology
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Abstract: Objective To predict the unique mechanism of Yang-tonifying herbs distributing along kidney meridians in molecular level
through network pharmacology technology. Methods Eight kidney-yang tonifying herbs with common clinical effects and clear
therapeutic effects were selected in study. The chemical ingredients of traditional Chinese medicines were searched by TCMSP database.
OB and DL values were applied to screen the active substance and the chemical similarity target prediction methods of Pub Chem database
were used to predict the target proteins of TCM; The PPI between the target proteins of the kidney-yang tonifying herbs and the KEGG
signal pathway were searched by the STRING database; The nodes in the PPI network were evaluated by the weighted PageRank
algorithm and then the core target protein was screened. Using the Cytoscape 3.6.0 software, a compound-target network, a herb-target-PPI
network, and a target-pathway network were constructed. Results Through the network analysis, 21 key targets and 40 signal pathways
of the kidney-yang tonifying herbs were screened. The medicinal played the role of warming and tonifying kidney-yang by T cell
regulation, sex hormone regulation, immune response, and delaying aging. The mechanism may be related to thyroid hormone signaling
pathway, neurotrophin signaling pathway, TNF signaling pathway and estrogen signaling pathway. Conclusion The method based on
network pharmacology could help to find the key targets and signal pathways of the kidney-yang tonifying herbs, which provides useful
information and data support for further interpretation of the classification meaning of the kidney-yang tonifying herbs in TCM.
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Table 1 Information of 78 candidate compounds of kidney-yang tonifying herbs
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Table 2 Parameters and difference in PPI network

combined_score i mHE  UHE  CPFHWAEME  Excepted number of edges PPI enrichment P {8 B
>0.15 302 8 031 26.6 5339 <1.0X10716
>0.4 285 2200 77 1341 <1.0X10716
>0.7 253 964 38 544 <1.0X10°16
>0.9 227 689 3.0 365 <1.0X10°16

“Excepted number of edges” 7 A 43 KIZH P BEHL™ 2B BRARALUR/IN 9 8 1 9 2 18] BROAR B4R I Bk " P<<0.001

“Excepted number of edges” represents amount of interactions between similar-sized proteins randomly generated from human genome; ***P < 0.001

3 PPIMATH 26 MEEARE
Table 3 Top 26 target protein in PPI network

# Uniprot ID  fI#X PageRank {i DR EAE FHEH Uniprot ID  J#Y PageRank {H TR A
TP53 P04637 0.025 192 85.243 SUMOI1 P63165 0.008 661 29.519
AKTI1 P31749 0.017 985 62.602 BRCAL1 P38398 0.008 419 30.943
JUN P05412 0.017 274 61.656 SMARCA4  P51532 0.008 308 30.615
GAPDH  P04406 0.016 957 56.792 ABL1 P00519 0.008 243 28.025
MAPK1 P28482 0.015 584 54.613 ILIB P01584 0.008 123 27.713
TNF P01375 0.012 958 45.517 NCOAL1 Q15788 0.008 060 29.427
CXCL8 P10145 0.011 746 42.357 MDM?2 Q00987 0.007 965 29.069
ESR1 P03372 0.011 414 41.398 PPARG P37231 0.007 959 28.252
NFKBI1 P19838 0.010 676 40.142 HIF1A Q16665 0.007 821 28.183
CASP3 P42574 0.010 328 37.785 HDAC9 Q9UKVO 0.007 463 26.773
H2AFX P16104 0.009 303 33.466 GNAIl P63096 0.007 356 23.518
ATM Q13315 0.009 167 32.515 NR3Cl1 P04150 0.007 326 26.868
AR P10275 0.009 039 32434 1L2 P60568 0.007 307 24.203

JAL PageRanks ¥4 0.003 509
Average PageRanks value is 0.003 509
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Table 4 Number of pathways in each herb

2kt WERECRE S BRZGMEMEE  HH/%
A 116 125 92.80
[ et 107 125 85.60
EXT 100 125 80.00
YIS 123 125 98.40
WIT 119 125 95.20
A 122 125 97.60
filiz 125 125 100.00
Sl 124 125 99.20

YA DS PR . PR B SORE UM )
EASNA 8N, 2 EREIREMIELAR 6 1.
U EANE BHH Z54%Oo Dh e T diMIAR SR T ik
RN b Bk, HUIONEL 2SR
AKT1. NFKB1. CASP3. IL1B &3 ¥ K 324
FHRIF T IIRE, FIRER B PHRERE 73T~ W 26 Hh 3] 5¢
AR AR F (50 SR
2.6 RNAT-REREE S L%

i Cytoscape 3.6.0 F4/ - OCBEEE R X 2%, 11
B AR, Hpas 99 M1, 810 %ik. SREE
FTREARRIE RS> (78 AN, BUF4i 5 KR T PubChem

%5 JABLZ4BAZ 40 & KEGG (55188
Table 5 Forty KEGG signal pathways of kidney-yang tonifying herbs

s

i KEGG ID

ARERE HEE ERT WNE

R - A O R

pathways in cancer 5200 0.109992 0.080 033
thyroid hormone signaling pathway 4919 0.101589 0.082 784
microRNAs in cancer 5206 0.100208 0.086 091
MAPK signaling pathway 4010 0.070 869 0.074 694
PI3K-Akt signaling pathway 4151 0.086 445 0.078 015
apoptosis 4210 0.065255 0.097970
proteoglycans in cancer 5205 0.071809 0.073 351
hepatitis B 5161 0.064 949 0.058 996
HTLV-I infection 5166 0.048 080 0.076 888
viral carcinogenesis 5203 0.076 731 0.061472
Alzheimer’s disease 5010 0.067438 0.061 036
neurotrophin signaling pathway 4722 0.069 461 0.054 436
chronic myeloid leukemia 5220 0.062 864 0.059 385
neuroactive ligand-receptor interaction 4080 0.049 194 0.081 240
epstein-barr virus infection 5169 0.046 184 0.068 214
hepatitis C 5160 0.059 189 0.045772
prostate cancer 5215 0.063660 0.051 142
metabolic pathways 1100 0.068 313 0.047 905
transcriptional misregulation in cancer 5202 0.059326 0.056 926
colorectal cancer 5210 0.054273 0.053 505
tuberculosis 5152 0.048 583 0.050 753
TNF signaling pathway 4668 0.045518 0.045 366
measles 5162 0.039752 0.062 491
melanoma 5218 0.045004 0.055251
pancreatic cancer 5212 0.054621 0.043177

0.030418 0.038 880
0.044 357 0.051 142
0.035176 0.037 624

chagas disease (American trypanosomiasis) 5142
glioma 5214
influenza A 5164

0.134624 0.118351 0.104 506 0.096 839 0.145 805 0.120 035
0.070696 0.117762 0.114593 0.099 927 0.130 575 0.117762  0.104 461
0.061 882 0.122563 0.105256 0.081431 0.119240 0.122563  0.099 904
0.093 641 0.108 591 0.095844 0.096 192 0.106 520 0.108 591
0.064 439 0.115134 0.094 658 0.090 569 0.109 902 0.115 134  0.094 287
0.064 520 0.111 815 0.097970 0.083 660 0.116 907 0.114 764  0.094 108
0.072969 0.098 226 0.093 575 0.075282 0.104 989 0.098 226  0.086 053
0.103297 0.088 425 0.074 580 0.069 437 0.085256 0.088 425 0.079 171
0.081 808 0.087 564 0.076 888 0.077000 0.092 876 0.087 564  0.078 584
0.079122 0.090 901 0.077056 0.061 416 0.087 732 0.090 901
0.056 829 0.092 178 0.089 009 0.074 091 0.089 910 0.093079  0.077 946
0.078593 0.087446 0.073 601 0.084277 0.084 277 0.087 446 0.077 442
0.058 089 0.088 814 0.074 969 0.077 680 0.085 645 0.088 814  0.074 533
0.016 951 0.094 050 0.086 842 0.065 831 0.091 065 0.100225 0.073 175
0.067229 0.082471 0.071 795 0.073 109 0.082 471 0.082 471
0.096 161 0.075201 0.061356 0.072032 0.082 170 0.075 201
0.067 128 0.080 571 0.066 726 0.069 437 0.086 441 0.080 571
0.045712  0.069 247 0.065023 0.070 793 0.083 184 0.077 646  0.065 978
0.071 043 0.069 169 0.056 926 0.048 139 0.083 380 0.070 853  0.064 470
0.061280 0.072258 0.069 089 0.058 761 0.069 089 0.072258  0.063 8§14
0.045818 0.080 182 0.066 337 0.061 194 0.077 013 0.080 182  0.063 758
0.070 104 0.071 626 0.060 950 0.061298 0.074 703 0.074 703  0.063 034
0.042505 0.074 136 0.062491 0.073 167 0.073 167 0.074 136 0.062 731
0.040776  0.075063 0.071 894 0.063 929 0.071 894 0.075 063  0.062 359
0.054 682 0.072606 0.058 761 0.069 437 0.069 437 0.072 606  0.061 916
0.078 105 0.069298 0.058 622 0.069 298 0.069 298 0.069 298  0.060 402
0.040 776  0.070 307 0.070307 0.062 342 0.070 307 0.070307  0.059 981
0.083 137 0.063 884 0.053208 0.066 93 0.068 916 0.068 916  0.059 724

0.113 779

0.094 368

0.078 166

0.071 743
0.070 885
0.070 710
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chemokine signaling pathway 4062 0.040 066 0.042 756 0.044 643 0.073 174 0.062498 0.067 889 0.073 174 0.073 174  0.059 672
HIF-1 signaling pathway 4066 0.046 798 0.036 469 0.051 038 0.070 559 0.059 883 0.070 559 0.070 559 0.070 559  0.059 553
non-small cell lung cancer 5223 0.052094 0.043177 0.045344 0.065511 0.062342 0.062 342 0.066 910 0.065 511  0.057 904
ras signaling pathway 4014 0.048 150 0.033 186 0.029490 0.072340 0.058495 0.069 171 0.069 171 0.072 340  0.056 543
small cell lung cancer 5222 0.045748 0.048 668 0.052385 0.059 344 0.048 668 0.053 853 0.069 224 0.059 344 0.054 654
osteoclast differentiation 4380 0.034219 0.032402 0.074318 0.058 662 0.047 986 0.058 662 0.066 621 0.058 662  0.053 942
endometrial cancer 5213 0.043945 0.043 177 0.040776 0.061 930 0.058 761 0.058 761 0.058 761 0.061930  0.053 505
herpes simplex infection 5168 0.048939 0.043643 0.075967 0.057062 0.043 643 0.043991 0.054 319 0.057062  0.053 078
non-alcoholic fatty liver discase (NAFLD) 4932 0.034199 0.045063 0.069 767 0.055739 0.045063 0.040 529 0.065 877 0.055739  0.051 497
estrogen signaling pathway 4915 0.031 156 0.034 141 0.048 195 0.053 883 0.053 883 0.053 883 0.065297 0.053 883  0.049 290
pertussis 5133 0.045365 0.024 182 0.080245 0.050442 0.039 766 0.043 160 0.055474 0.055474  0.049 264
toxoplasmosis 5145 0.045069 0.028 313 0.054397 0.057 742 0.043 897 0.044 245 0.059 885 0.057 742 0.048 911
&6 *BRETH 2 MULEEAREINGE
Table 6 Twenty-one core target protein and their functions of kidney-yang tonifying herbs
23S R ALK I

TP53 tumor protein P53 P, =E
AKTI RAC-alpha serine/threonine-protein kinase T MPAB N RIEERMN. FE
JUN transcription factor AP-1 P =&
GAPDH glyceraldehyde-3-phosphate dehydrogenase HoAth
MAPKI mitogen-activated protein kinase 1 PEECR AT T dHMg AR G
TNF tumor necrosis factor RAER S i
CXCLS8 interleukin 8 KA P
ESRI estrogen nuclear receptor alpha PR AT
NFKB1 nuclear factor NF-kappa-B p105 subunit isoform 1 T AU ST RRE R s
CASP3 caspase-3 preproprotein PEBCE BT T UG P
ATM serine-protein kinase ATM P, =L
AR androgen receptor PR A
BRCALl breast cancer 1 PEBERIET . b
ABLI tyrosine-protein kinase ABL1 T HRARICRTT . =2
IL1B interleukin-1 beta proprotein T HIAHIGENT . RAERPL, FE
NCOAI nuclear receptor coactivator 1 isoform 1 PR AT
MDM2 E3 ubiquitin-protein ligase Mdm2 isoform a PR AT
PPARG peroxisome proliferator activated receptor gamma PR RIE RN
HIF1A hypoxia-inducible factor 1 alpha subunit T AR SR . RIE RN
NR3Cl1 glucocorticoid receptor isoform gamma Hopth
L2 T-cell growth factor T FHHAH ST SORE RN

AR PER) CID 5, 40t = MIE T i AREREE S (21 ),
AR 7 iE o S S M AR R R ANE
FH HR 245 RAF LG R R A B EE (22 4D AR
(10 /M) H5 (10, 8R0S JEWIRESE
(9O, B (749, Bk 4. KINESE 3
AN FEALEY (A DUEIEBERTEY) (24N,

HAE RS 2, T MEEWIER 11.6 4
B, FEAEARORIHISE 5280863 (11125/), kaempferol ).
5281643 (&22#kF, hyperoside) M 5280961 (4ek}
AN, genistein) ¥4 13 ANE &, AR FIEE
MEEPIER 7.5 MRS, FEAE ORI 246520 (JIH
[ BEAZHEBREE, cholesteryl palmitate) A1 12304433
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Fig.1 Component-key target protein network

(Hr & 15 21770, neotigogenin) N 11 NMHE R, 4
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& 2519 (WIHELR, caffeine) 4 17 AN, JLUCH
442915 (BLUI2EHK, japonine) A 13 AMHEAT; HEdK
A AEIER 108 MR, EERKIZ
92110 (FRFAFERE, cycloartenol) £ 17 448, H
YN 64945 (RERTR, ursolic acid) A 13 M.
PL 0T DUE H A R 2R B o iR PR B H AT
e s AL S E T 20 — AN B2 A ook
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B2 Z5#-KEEa-PPI 4%
Fig. 2 Herb-key target-protein PPI network
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Fig. 3 Key target protein-pathway network

PR 14 5% LSRR E R 11 % [E5 55
S AR AT 3 24 4010 (MAPK {5 5 i@,
MAPK signaling pathway) &4 | 8 /N CHEH A,

4151 (PI3K-Akt 15 5 i@ #%, PI3K-Akt signaling
pathway) F1 4668 (TNF {55 i@, TNF signaling

JE % PEAE AT 4 ALETA 4919 HUR IR R S 5 iE %,
thyroid hormone signaling pathway) &=4E T 7 K4

R 4722 (MAE IR T5 5, neurotrophin
signaling pathway) EE T 6 A CHAE . 5010
(Alzheimer’s disease, FI/RKMGEIG) EHET 51
AR AL 11 4915 (HERER (5 5 #, estrogen signaling
pathway) &5 | 4 N OCHEEE il 40 e A5G H
% EEAELET 3 AL 4210 (AT, apoptosis) Al
4380 (B 441k, osteoclast differentiation) 3
BT T S LUK 4062 AL T Sl



* 1846

¢ £ % Chinese Traditional and Herbal Drugs 38 50 % %5 8 #] 2019 % 4 A

chemokine signaling pathway) & 4E | 4 N JCHEHE 115
S B AH OCIE 2% B A B R B2 5200 (pathways in
cancer) &4E T 12 ANOCHERE AT SRR B A
(1) BEAB B R ()22 5142 (B EHEHUT, chagas disease)
A 5161 (ZBURF 4, hepatitis B) ¥JE4ET 8 ok
FREE 55 o ANEF P R 2 BE R AN R 5 R I
AHIERE, ARTIE I [F]— B0 A AN R R PR AR
YLEAAS A (4N PH 25 88 B W IRIE R, 7ok
LT ANE R 2 2505, ZEE IR 201

3 T

' BH R A2 HH B W —, FEARTRpLI 2 [
BEHERHAAE, REThRes ISR 51 &), IARHLHIT
TG G WL RABThRENZEEL, &
PUN—ANZIRI . ZLER 0 TN A RAPIRASDS,

H A TAEBA WS R R R e ST
ZEATW, 5 KREAY T A AR K
P E AV TNRE . AT 22 DA 2% 24 2L 2
(71, i PPI W48 9 S 2040 FH 25 16T 404, 8
R 24 H AN [R) B 23 AT R A LR BE L R AR
FERANE BHAI TR IR p 6o B B R E 25 VI AH O
1 T M ThREARAL . PHIME KR HEEIUR
BAWRNGEN. B RS2 B LEMIMTIERE,
BRI PHIE AR E I TR . IR, B H&
VIR D) RR IR S5 2 N A B LR 3 1R
IERILOOT, oL | FUME R IE R R, Wi
LRI . T WS % RS EE
HRRES Sy, T 4t R BT T 4
D R IIREIR T I E EN L. SO RSP FUREL 2
ANKNE 7R R AR R ST R B CHEFBE R IE K
RO T AR ERE T, TR TR FASL K&
TNFR1 fRi&, B EWRPTHE T ERE BCL-2.
TNFR2. CIAP1. CIAP2 [Fj3Rik, #lifi Caspase-8.
Caspase-3 M T- KRS . TNFR1 (TNF-a) Fl
TNFR2 (TNF-B) #J/& TNF {EH52/42, TNF
HEARE AN E B 2R LR .

PR R R R FUR SRS Sl . e
EIRETE T FURKIGEEE (AD) MHEHE
15 5 AN G BH 25 R LR N S AR DG 11 2 2
W . IEPRBE AR I, A e I FE AT ASE 42
RS AD BFE AR ORI DAY, JF
FE% AD BRI A tau B8 ARTAIE R 77K
o AN BHA 2 SR I RESE I C6 4t it Hh o
Z4EKKET (NGF) 7K, {dk PC12 ZHJff fi

22T I, N BR R BN B X NGF 7™
A, (RS XA M ) 1k il SR AR RN R f
TR, Pk B AR RTARER 2 MR AT 8
ATTHARZE MR TE, 155 FH IR T -2 4
S ILPITiERY 3 NEER CHER . FURIRATE B R 5D
HThRe LA —ERE R, EANE B AR TT
Jes X 3ANEERRTHAEIH AR E, FEH RN EBH 2
AT AR X 3 AN R BRI AR . W PH R
IEERF IR bR M E AN S, RIS
il (T) WRPEFEAC. MEZRE (B KRETHSE . R5
IR (LHD IR E R0, AR 0 RE S S M
FFTAOCHA AR. BRCAL. CASP3. ESRI.
MAPK1. MDM2. NCOA1l. PPARG. iz
ZAE (AR) T FLR B R BE R BRI o] LAME RS
BH R IE () — /N2 W br i b 51200, FHAh R SO0 7F
SEERUSHIE, A BRI B RH IR 2 iR . ANE R
24 5 22 HR B O B S A i 2 K R B A A
RIER, meREfm Mgk, SRR 4
JREE. BEINAR TS B AL R,

AN PH A 2 T > B 5 R AR
AV W, BARELL R RTIRSE, Hod i
Fh M 28%, 5 SRR R R B 78.2%
AN FH A 245 22 7 B N IR A, R
MRS EEN W IRe RAREEN, R
BIRMEREER (HCG) HAEHR. M5 FH A 2451
FFEVE R AT RE (0 5 W28 TS 1 o 9 L 25y . JekboR
. RRER. SaME. BREFEE. Wk
. MR, Wi THE. LER. KEHE. fS
FE. LR, pAE . RBRER. ER S
A NEEFE R BEREEE-7-0-8-D-Mt
R AT . SRS, P BRI, A
N NN GRS AT S SR YN 2 (R
AV ORI A YR E- . ANE B2 T]
B I X 8 B A3 R A I S TR TR

ZE b, AT TR ORI 2% 245 B2 T VR IR A AL
PageRank 55N H 2 h 25252050 K50 5o, il B2
IS LA HZ R . B R RN P 2
TEIERT RGN A, RIL T Z2B P ARG
YEF 050 THERRFI 2 B S eE, Jaakbln—H
K0 BH 24 14 19 2% 245 BRI FE O DN R0 DRSS E X 750
SR BHERPE . AT RS — S R I, (H
HRZ FRME: O THEENEEATS, A
B AAMNEZ T — S ST Re S B g . @1k



¢ £% Chinese Traditional and Herbal Drugs

505 FE8H 201944 H * 1847 »

i

oS E TR R AT RE 2 R . ©FFRFIE

M TS I ANEZ Ja AR AL . @' FH REAIE
TRk, W), AT DL AT AR AT
BB REIE RV E RIALA . PRI, FECLSRIBETE, &
X B IE 3 — i L B e A AL i AT o 2% 24 2L
SR TR L EE T o

P

(1]

(2]

[3]

(4]

(3]

(6]

(7]

(8]

1]

[10]

[11]

[12]

[13]

[14]

EFHE. ANE 2 SR EAE IR AT (9], e
BE 2GR 544, 2011, 13(4): 63-66.

B, RTH, WY, AR SERIEEORT A S
AL 1 R0 4% 24 B 22 F (0], TR B2, 2018, 49(15):
3509-3515.

mOME, R P HRA, SE HEBUIIT O RN
IR FIARAE R W 45 25 B0 22 A I BLRI I 9T (0], s,
2018, 49(15): 3483-3492.

e, DiHE, Wah, 5 R TESMSAHEEN
WAL HOAT & IR AR RIPLEIBE TS (0],
24,2018, 49(16): 3861-3867.

Liu C X, Liu R, Fan H R, et al. Network pharmacology
bridges traditional application and modern development
of traditional Chinese medicine [J]. Chin Herb Med,
2015, 7(1): 3-17.

Liu J L, Pei M J, Zheng C L, et al. A Systems-
pharmacology analysis of herbal medicines used in health
improvement treatment: Predicting potential new drugs
and targets [J]. Evid Based Compl Altern Med, 2013,
2013: 1-17.

SHM, AWEN, RETL. Rt IR I 2 2452
3] SR T A&, 2014, 20(16): 224-230.
EEEL S (M S 2 IR deat AR TUAE AL,
2013.

Brin S. The anatomy of a large-scale hypertextual web
search engine [J]. Computer Networks ISDN Syst, 1998,
30(1): 107-117.

Page L. The PageRank citation ranking: Bringing order to
the Web, online manuscript [J]. Stanford Dig Lib Work
Paper, 1999, 9(1): 1-14.

BLige. T PPI ML A EE 3R B TR0 7 VAT 9t K
R [D]. #M: K, 2017,

von Mering C, Jensen L J, Snel B, ef al. STRING: Known
and predicted protein-protein associations, integrated and
transferred across organisms [J]. Nucleic Acids Res, 2005,
33: D433-D437.

Sogh, ZEAnEE, YT MR R 2 EAE AT T
[J]. i T B2 R4, 2018, 20(8): 221-224.
HE=, XEH, % - L 2T A Rz 2 7L R
OB R S E AR B ORI (0], 22 e

YEL A
W, %

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

[30]

[31]

HiRFR, 2012, 28(1): 56-59.

HEMW, X/INER, RHT, 5. - 8 R b w) JL AR S
R O B4 T R 2 B TS (0], v [ S5
TS, 2016, 22(1): 148-152.

£ AN HL, BR &, L SEWIER R IUACHT
& [J]. WP RSB EAR, 2017, 18(5): 74-76.

We e, BEASFE. wE AR 5L LR R B R TS
rigem (I P ESEAJLERE, 2018, 33(5): 346-348.
WET. PEELSEAR AR [J]. hEP TR
GEE 248, 2012, 32(3): 304-306.

WEF ANEERTEHEIE T 200E i —E
IR [J]. HRPEERS A R, 2004, 2(5): 321-322.
AR, LB, B E, S5 AMNEL WEMSEEITNE
R T 4 MR oA G HE PR b s A 2 1) LAt 7
D], FHEFFELSE4E, 2002, 22(3): 203-217.

Ono M, Horita S, Sato Y, et al. Structural basis for tumor
necrosis factor blockade with the therapeutic antibody
golimumab [J]. Protein Sci, 2018, 27(6): 1038-1046.

Li N, Wang J, Ma J, et al. Neuroprotective effects of
Cistanches Herba therapy on patients with moderate
Alzheimer’s disease [J]. Evid Based Comp Alter Med,
2015, 2015: 1-12.

Jin G C, Moon M, Jeong H U, et al. Cistanches Herba
enhances learning and memory by inducing nerve
growth factor [J]. Behav Brain Res, 2011, 216(2):
652-658.

WET. BB T - k- R R . R, Bk
i B I i T R 0 EE SR 7] BE AW SUIE IR, 1983
(10): 21-22.

oo, kAT, KR, & BHERZMEZEAN
(B31E) WS - - AR D e H) 2 WS (0], s
EgE Ak, 1982, 2(3): 149-152.

BEA, B OBE A M S PHEUE B R A
B ERBIBR 2500 /5 Z AR FE (7], Aid S o a
SR, 1999, 6(3): 179-180.

RO, MKW, BBk, & BN, R TR
W 3 43 e = K RRAR B AR AR A ) b AR A
[7]. HHEZELELE, 2006, 26(10): 1389-1392.

B feH. B IO UL RS20 1 S35 5L [D].
L BUPUR A, 2017.

2, PR, 4k, S5O R YRR A
R Z AL BT (1], P EBERE 2 AR &, 2015,
35(2): 91-95.

RN IE . KGR R AE P X A 7 B R IR R AT e
[7. bR, 2017, 26(8): 31-33.

JIERA, O, K OH, O EWE IR A WidEl
S KR S 2 o7 iO4E I Rl T pL
[7]. "hEZE2EE, 2016, 51(10): 809-814.



