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Co-expression network analysis of virulence genes exoS and exoU of
pseudomonas aeruginosa in lower respiratory tract based on histological data expression profiles
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Abstract: Objective To use the gene chip of pseudomonas aeruginosa as a research sample and to mine
the data of histology.aiming at elucidating the co-expression network of the virulence genes exoS and exoU of
pseudomonas aeruginosa in the lower respiratory tract from the perspective of molecular biology and to identi-
fy its key regulatory genes. Methods From March 2016 to May 2018,312 patients with lower respiratory tract
pseudomonas aeruginosa who were admitted to the Department of Respiratory Medicine of Inner Mongolia
Baotou Steel Hospital and received follow-up treatment in the hospital were selected as subjects. The biologi-
cal specimen is the patient’s alveolar lavage fluid and sputum. The gene of pseudomonas aeruginosa was detec-
ted by oligonucleotide probe,and the chip data was pretreated. Ceftazidime, gentamicin, piperacillin,amikacin,
ciprofloxacin, levofloxacin.doripenem, ticarcillin,a total of 8 respiratory medicines were selected to determine
the drug resistance of Gram-negative bacteria The biological specimens were tested for drug resistance,and the
MCODE algorithm was used to construct a co-expression network model of drug resistance genes with exoS/
exoU as the core. Results The expression levels of exoS/exoU in the drug-resistant group were significantly

higher than those in the non-resistance group (P<C0. 05). The differential expression levels of the top 5 differ-

VEBE A H L L, BN, FENFIRRE SRR M iR, © #EEE.Email:cchbbl015@163. com,
Z3C 5 RS M T BRI T A A O SRR Y T P R A R BB TR B T SR eoS il eaoU Y L IR 48 43 AT ). [ B RS 36 IS 2 24
£,2019,40(20) :2529-2533.



+ 2530 - E A ES 4% 20194 10 A% 40 %% 20 3  Int ] Lab Med,October 2019, Vol. 40, No. 20

entially expressed genes in the lung-bleaching lavage fluid samples from the drug-resistant group were high to
low. The order is RAC1,ITGB1,ITGB5,CRK and IGF1R. The order of the specimens is RAC1,CRK,IGFIR,
ITGBI1 and ITGB5. There was a positive correlation between RACI and exoS and exoU expression in alveolar
lavage fluid samples (P<C0.05). RAC1,ITGB1,ITGB5,CRK and IGF1R were positively correlated with exoS
and exoU in sputum samples (P<C0. 05). The genes included in the co-expression network include exoS,ex-
oU,RAC1,ITGB1.,ITGB5,CRK,CAMK2D,RHOA,FLNA,IGF1R, TGFBR2,and FOS. Among them,RACI
gene has the highest regulatory ability score (72.00) and the most regulated genes (6) ;followed by ITGBI,
ITGB5 and CRK genes. Conclusion
that pseudomonas aeruginosa has a higher probability of drug resistance; RACI1, ITGB1, ITGB5 and CRK

The high expression of exoS and exoU in sputum specimens suggests

genes may be the key genes regulating exoS and exoU expression.

Key words: histological data expression profile;

exo0S; exoU; Co-expression network

] 2o B BN TR S TS T A JRR S A SR R UL 1) T 24
Wz — R ET H 25 5 A mecA/aph/
tetM/aac/ermA JUANFE PR 55, H i 25 5L 4 () H 364k
IRV B DUAR S 8 HE 2B T 5 M e SRR A Y AR A
255 T 24 35 R A B 19 v 7228 S 1 T RE R ] % 11 ER B TR
it 25 i — S e . DI DR 25 9 fR Bk
SR 0T T R 2 ) 1) B T BE 2 Y T A AT 5
Z— XK A TC e M I 2 A s b AR AT 1 Y
RIS S T 25 BE A, L R SO AXAE T 0k 20 B e Jek
Pl SR AT N U o P DIV SR 7 N TR PN R DR i
TR RE , [) Bt AT 235 45 245 W a) 0% AR B AR FH &S00 Can i [A)
QAN 713 QTR G VAN VA VA DR UL R 7 L eS|
AW EE MGy AR, SR, E 2 A
IR A TR B 58 1 DL B IR 43132 W R i e
A O A A2 48 1 AR W A5 B A N s B i
AR R T Hop R R M 4 R —Fh L T T
A B PR () A BLAE FH G 2 09 5 2%, ik A R A S 2R 24
5, I3k 2% &1 ] DL AE B 0 b 5 B 3 A JR] Y
FE AR O 2R AT RN i fl s i R B ) 22
FEAT e R 25 PE A& 2R B 4y AR W 2R L R 22 0 T T
[F) a5 P 8 45 10 25 S L TR b L A F 908 DL 6 TRES R
R GEREAS, I 0 e E A7 2 2= 5 s 2 T A4S Y8, B AR
NG AE W 2 1) )2 T R BH T BP0 T A % B N TR B
F1 7 exoS FlexoU BTN 25T BLAILE .

1 B{HEFE

1.1 —B%ek F 2016 45 3 HE 2018 4F 5 AR H
E HERE Y 1k 3 RPN 5 i A 9 R B O I N R 2 12
FFEZ B2 5 SRR 9T RO 312 1) I IR 38 ) 2% {1 B
R TS e WAl B (0 il r Wi i ) = A
B J5 %o LA T R A OB (B0 355 6 L il 9 E VR VR b AR L B
FhEEASE &30 2 0y, T —20 CARRIFE T A7 LA
HEIN RGN BT ) o PRAR AR 2 # ML AR IR ¥ L) LG
W LOmEE B BB . — R, BT R R
B, MTREHZAERRERREEL, THEIR
K AT S S W P T K al AR BER KR T, DLBR
ERERME WKW E R 1~2 HRET

lower respiratory tract;

pseudomonas aeruginosas;

G e Dl 45 Clo% S s i %
U N

1.2 Wik

1.2.1 Kk R A AR SRl T 5548 Lb S 35 ~F 1L 22 B
LI I, 28 35 “ClEIRI Fe46 5 9% 24 ~48 h, 40 5
] 2% {152 B R

1.2.2 1 W IR A o e P L TR T 855 3% S W ) v
M4 NCBI 1 Genbank J i A1 & 3 H )7 51 A 9 15 2
ARV S Y, I th B FLER AR WA BR A R AR
F#EBI M FE S .5 -GTT CAG GTA GCG ATG
AGC TAG CAA C-3', F#5l ¥ )% 5 Hh.5-CTG
CAT GCA GTG AGC AGA GAG CGT C-3',5|¥kK
B 592 bp, WM IR EE: 95 °C,60 s/55 °C,30 s/75 C,
60 s, FFLE 410 NMEFF G T 75 CHRMAT LM 10 min,
1.2.3 RS Bl By B 0 R 5 R R T R R B
(At TR R IR BB A PR 2 B XF 312 b 4 2% {2
JH A 1 3 R A A7 A DN e R CHE 1 AT AL B R 3R
TR 26 285 5 e Ak 4 22 3R R 1S ) . kg £
IH—1k 77 ¥ M global normalization™ ; 25 5 %E I i %
* F SAM (significance analysis of microarrays) &
77, Ll Fold Change fH % 54N 5 K 2 75 & 4k 22§ 5%
KT HE  H AT Rk N

%,ifxl}xz

Fold change =+

x2

{?,ifxl<12

Horr 21 ACRIH 25 4 ORBF 75 SL sk 8 8 Fh PR IR 1Y
Bha FHPU R 259 DR A7 i 24 1 0 22 43 B o ik 25 i p A R
PR T 3 Bl SR i 2, I8 A 10 28 2 i 24
ADOFEANE S ¥E, 22 RRIEM G A AN E S
BifE .

1.2.4 JHRRWG MR KXot fE L RIA M
Y R G AR B T R R G 19 A W AR AR CED A F 5% v 3l
b A ) SR AR AR A YV R MR AR AS) L ABLAE S AT Y
AR A L gt & iE £ BUEE E (KEGG/Reactome//
BIND/Biogrid/ HPRD) X} £ 4 v 1) 22 S FL [H K 8



EFRR I E ¥ 275 2019 48 10 A% 40 %% 20 #1  Int J Lab Med,October 2019, Vol. 40, No. 20 + 2531 -

microRNA 3 K J #5 D1 K AR S5 4 2 2= $ P 2k 17 I
A CRL 4G 5 4t AW 58 25 3R 09 % ) o b3 5K R 2%
FH 2215 5 30 B A, DL R IR R 1 e T AR R/ e s
HE DA B AR BE 1), 1 T AR A PR 4R RE ) B TR A
Kbk, FEPTE B A W 25 455 A0 v (1 8 45 A A3 A R
MCODE 53 , HoAR it & — f 5 3R 28 & B0 i AL
FEN,

1.3 Suitsehb B w2541 5 AR 25 4 exoS . exoU
eIk 1 X AR 8 B e F S PR ARG B 45 R 40 SR o £ s
FIM (P o~ P ) #EATHGR 43 R T ¢ K30 F Z 46 3
HATHEXT L, Z2REBEEFERNYE exoS Ml exoU Fik
(4 A S 43 B[R] A K i 1 2 M A 30 485 2R 0 S R B

LA EHMEGRM K, LI P<<0.05 N2%ESAHLIT#
2 & ES

2.1 FJFEK exoS Al exoU BIFIE ST WU E 4 &%
s B AT T 245 155 0 i DGR MR A AR B 5 R Sk 9
M BE R R RE 2R RSP BTOK R AL IR TS VD AL L AE T
AR 2 B RIS 8 Bl e Y BB X
B2 [ AR 0 B TR 2 R 5 i e B O R 3 A
SRR A IF AT oM. AR BRI E A ea-
0S/exoU Fikm ¥ F = THAEM 2541, 2 7 A G it
HN(P<0.05), W#FI1,

x1 exoS FlexoU MIRIZE THERBEFAFREAMETA BT RO XBEES T

T H 3k A0 Ath 1 RKF#H WR 2 75 A Bl ok R B

fiif 25 % (06 19. 32(85/440) 3.18(14/440) 11.36(49/440) 21.82(96/440)

it 2540 exoS Fik i 5.03+0.92 4.3240. 86 3.70+0.72 3.94(2.95,4.90)

Aeifit 254 exoS Fik i 1.2140.57 1.0240. 34 1.6640.39 1.80(1.54,2.21)

t,/Z, 13.362 14,455 7.150 3. 696

P, <0. 001 <0. 001 <0. 001 <0. 001

it 2520 exoU Fih i 4.94+1.03 4.7741. 22 4.9141.79 4.82(4.15,5.35)

EM G exoU Fik g 2.03+0.93 2.1540.65 2.0240. 25 2.19(2.02,2.56)

t,/Z, 8. 182 6.838 9.211 6.199

P, <0. 001 <0. 001 <0. 001 <0. 001
HFR1 exoS M exoU WIRIE S T M IR iE 56 4% {8 22 B 15 M 25 15 0 B9 X B M 4 4

i H EINISRUY: i R B Z e R BRIk

Tiif 25 % ( %) 29.32(129/440) 8.18(36/440) 2.50(11/440) 7.27(32/440)

it 2540 exoS Fik i 3.8240.75 3.904+0.71 3.85(3.44,4.20) 3.5940.88

LM 254 exoS Fikm 1.4740. 44 1.524+0.32 1.67(1.44,2.13) 1.8340.63

t,/Z, 8.663 8. 483 4.839 3. 415

P, <0. 001 <0. 001 <0. 001 <0. 001

254 exoU Fik 4.67+1.32 4.92+1.16 4.98(4.56,5.33) 4.60+1. 34

T 2520 exoU Fihit 2.21+0.53 2.05+0.74 2.10(1.87,2.51) 2.29+0.56

1,/ 7, 5.356 7.570 6.757 4. 955

P, <0. 001 <0. 001 <<0. 001 <0. 001

2.2 M5 i 2ERREFFESEHE ENRE exoS
2z 5 Tk LA 22 5 3R 3k & M 2R HE )P AR IR Ry
RACL.ITGB1.ITGB5.CRK ¥ IGFIR. ¥ #5 4 )
9 RAC1,CRK,IGF1R.ITGB1 } ITGB5, Jifi o % %
WARAR AL RACL 5 exoS. exoU F ik 2 1EAH &
(P<C0. 05); % Fr A RACL.ITGBI.ITGB5. CRK
K IGFIR 5 exoS.exoU FE B IEM L (P <<
0.05), W% 2.3,
®2 THAMBEERSRAN S NERXAERS
FSHEHRA exoS FlexoU RIEZRIE X

gE| RAC1 CRK IGF1R ITGB1 ITGB5
exoS 0.335" 0.026 0.039 0.074 0.077
exoU 0.285" 0.113 0.082 0.102 0. 040

. FIR P<0.05

%3 MABRRREAMSNERREEASSA
EHE exoS FlexoU RiZHHE X E

i RACI ITGB1 ITGB5 CRK IGFIR
exoS 0.328" 0.372" 0.270" 0.336" 0.392"
exoU 0.447" 0.321° 0.306" 0.317" 0.420"

.7 #IR P<<0.05

RACT % % 35 #3222 R 2 05 0 5 e LA 3
P (PI3KO- Akt {5 5 il 5% . 2 ) Jm) 0 25 2L 48 i %
RS S5 A B SR E AL, AR AR Dy b
ITGB1 4% 35 H 1) F 2 I REJE 2 15 40 M0 b B 32050
SR 3w A PO I RS AR AR O R TTGBS 4
W A EZ I RE S 25 1k L A I A 2K
K MHC [ 240 Ak #1URER BT St i) 128 52 A8 R 45 ik 0 |
94 s CRK 4% 8 H A9 32 2 D) BB 2 5 1 N 1 4 92 N 2%
A5 W R TGF-B 15 5 18 B 0% 22 A6 8 Ay B



+ 2532 E A ES 4% 20194 10 A% 40 %% 20 3  Int ] Lab Med,October 2019, Vol. 40, No. 20

IGFIR Wb E AN FE DR ES SR EKKE ¥ B
AN RS RN TR UN I (i NE A @ e A R (2
SRHTIR T L B v A0 M AT R AR R AE R A

2.3 Ll exoS/exoU N> ¥ T 25 M ok i X 1
LIRS AR Y A e 3k W 2% R gl A Y 3 T
& exoS. exoU, RAC1, ITGBI, ITGB5, CRK,
CAMK2D,RHOA, FLNA, IGFIR, TGFBR2, FOS,
LI exoS /exolU Fp#% 0> 1) 38 7 4 2 A5 5 I 168 o 245 1 e
SEFEP B L Ik R g B, Horp RACT 6 X 8 45 fig
FIVFAr e i (72,00 40 AR LR B £ (8 1) s Hm
R K ITGB1,ITGBS 2 CRK %, LL ex0S/exoU
Shy O ) TR 24 P 3R PR ) S 3k IR 5% A AR ] A
1, 3 ) 455 455 784 e 4% 356 TR 8 458 B8 00 01 43 S LR
FEFEPIEO K 4,

RHOA
.
CRK
L]

CAMK2D —
° tl_.\:l

.
® IGFIR
ITGB1

[ )
ITGBS
RACI
]

.
TGFBR2
-
FOS

B 1 ML exoS/exoU ARIDHIETMAERTE

£ [F Y 3R 1k W 4 R E|
Fz 4 HRIZEMERBhZERFIER DTS
REPAEERY

HE PR 4 R P 5 RE 1 I S R 4 e TR B
exoS 127. 33 8
exoU 75.33 6
RAC1 72.00 6
ITGB1 64. 00 5
ITGB5 51. 00 4
CRK 36.67 3
CAMK2D 33.00 3
RHOA 22.67 2
FLNA 22.33 2
IGFIR 3.67 1
TGFBR2 3. 67 1
FOS 3.00 1
30 i

ARG K B X T AR R — R P A
HL.MMAHS5AET 254 exoS/exoU FibE 2R
G U exoS/exoU 5 il 23 1 50 M0 15 it
5L AT 2 FEAR OGP X 5 N Ah i 2 Y R 5 A
R EERA — 2 WAL, BEAEHRE, exoS/eaoU B
T3 PR B 25 BLH S B 2 A~ 5 T - (1) 77 A2 I Tl Cln

RPN T e Tl | 2 B B U g A5, FLrh ™ A B BRI
it 2 i 2 P 1 32 AL D 5 (2) B3 3 Mk T B, i 4R R
B T AN T 0 2 R PR 25 ) 3 8l b
HE, [5] B A HE &R G819 55 MexAB-oprM, MexCD-opr] .
MexEF-oprN, MexJk-oprM, MexGHI-opmD, Mex-
VW-oprM . MexXY-oprM, b 1] &A% 4 g 4 5 1) 18 i35
P I B 25 B TR 20

AW LR IR L gy A EE L FE exoS cexoU
RAC1.ITGB1.ITGB5,CRK,.CAMK2D ,.RHOA ,FL-
NA.IGF1R,TGFBR2,FOS, 7£Lk exoS/exoU W%
SO ) T 245 R DAL 1) 3 3 3K Y 2% A [ b, RACT 1Y
D A D 2 e . A 72, 00 4y, ITGBLLITGBS K&
CRK K Z ., Al i 5 exoS Ml exoU j= 1 W Tt 25 14 47 %
YILER, BT exoS Fl exoU FikW R ILH ., W
FEH e I RACT X4 4 15 B 11 Tt 245 4L 3 B0 02 ok ==
L5 H G b 7 ) T 5 PR S D e A T A A B g8 8
A B A ] S EPUR 2 W) A e S E-DNA & &
YR eSS & NI R PUR A, A, ITGB £ H %
T FR T X ] 2 A P TR A ) B REE (4 TR BT T PR
REFEHEIF WM R ER SR EASEES
Y EA — & R AE R, T B 1k 5 Sk 1R B 4 T
DNA Jh$h M g 11 L IV A A A8 48 2% 3% 5 [A] I A] 7 —
FEEE ki HLIR B, CRK M| 5 % & F (integron)
SEA R S A O W) B AR AE T A A BORL  J a R |B
) — o 5 DXL AR R s A% B, i) LGB S 3 S VA L
R A A5 7 A A R ) 5 B A ] % A1 B L T T
20 P A R ) i D O A A 2 B R
I 2t M PR M T b B O L A R AR R R A
BT DL A K 1R 40 A A R R L T IGFL
NG TGS FE IGFL AT A S exoS K ex-
oU KA 2H 21 |- Kz i fa] 78 5 [6] (9 AH AR FHA OC. itk
AT LR B 0 o I B T A Sy o 22 B T > ) i AR
RS F 2% BV 00 T 24 Bk R AR 7 A B R Y 22 5
PEAh AL R (R ITGBL L ITGBS 2k Kk 7
A5 7K i Wl 04 77 A2 AT BE Al 53X O B A A — E /Y P )
RO 5 T LR 1A PR [) AR 0L ) A5 ol 4 484 T 1% 2ok
] 32 3 i3 B e R ml A v A R DR R e T X A 5
LRI R B DX e A B 11T P Y T (2 B A T 2Y
KA B BLED 55F R B, DA AE ) 2E 0 AR R R R T
it 2450 & AE B R

FEUL IR B 5E T, A SC e B3 T A 2 5080 3R R 1 1
exoS Ml exoU B335 M 45 43 B 78 BF 50 it 245 5 P B
WALH P B BA LA (O MAT
AW REAS TP 2 2 AE R TR I 25 G R R 1Y) R DR AR
B XsF i A B A AN ) A2 A A GO 960 8 08 W) v A
5 B TR R K AR 1 0 0 st A% o )2 T AN R AT
T8, [ 454 KEGG,Bingo.Gene Ontology %5 %
AN 10 4 A B AR 58 45 R HE AT LU X, Ry e 4 1
BN BT 24 ML A8 iR A T 20y A R



EFRR I E ¥ 275 2019 48 10 A% 40 %% 20 #1  Int J Lab Med,October 2019, Vol. 40, No. 20

* 2533 -

VIR 5 (2) 3¢ 1K 0 4% 455 780 S 56 A1 1) 1% A B A o6
R T B, R T MCODE 8 385 4 £
it 7 5 R 358 12 1 8RR A e K AR AR R OEs e v Ay 2
G 558, I 45 A A — 85 v A ) 56 RS ) o7 o5
(1) 75 fh R 235 2 52 4 i Ak, B KRR B 1 3 D L R Xof
it 25 i SRR PE A R BO R R ST RN e R A
JO 7 4 T R B AR P B AR A1 IR 56 A 9 B T IR AR AR
(3) R 35 W 48 A5 AU SR T T RCER PE A S A, 1500 2
THRFEER M R R KM AE, F— S IEZ
RIS I BFIE 24538 .

T A R 56 Y SCRR R AE T AT DL B A
1 5P B A P T 245 P T 2 Y R TR Rl A B Y R IR 5 A
SEC TIOR8 AR I AR K 22 0T LA R R SRy 4 A A —
P By E AL o RS 2 2 A5 A R ) B O B ER SR
WEARIKNE, 5 FEE. A 7T 5 09 0E 55 0k 5 . 4
2o A5 B L AT ) 25 MRS SR B A SRR PE T A 45 21 L T
2 238 1t Z2 A FE P K A BVE L O 38 A g A 1Y) 2R
F B AR D RE b AT R G ok 7 A T 24 M A 3t DA A T
PR IR TAE &, 6 7= Az i 245 P (%) 56 5 3 3 3E 17 2
RE AL AR 5 8 2% 55 7 i R Al Re R R — 2P
XoF £ A T 245 B 5 1 R A

(HAS— A . 259 19 A= W R0 = ] RE AR 2 e g
HoAn B w245 7 ) B R, MICo, MIC50, MIC90,
MIC100.1D0 ., ID50,ID90 . ID100 3% £& B 4% Jz W 25 ¥y
T e AR B 2 OC R Y 48 A A A 2 W) A 2 ) 7E W] —
AME R A R F R 25t ) R R HE T2y
Yy AT AL B B 2 0 AT 0 20 TR A A D B N T
I R o DR bk 220 1 Lo e g S e
4 £ it

A5 LA 22 55000 42 48 o0 wF 5% B A L 25 6 AH N 1Y
HEWIE 85 43 B T 1 0T W T A S {1 CE I TR B )
A exoS Fl exoU Ik W 45 45 A YEA T4 8, IR0 X
AR IE R G 7 A SRR AT T 40 B, kg P W 3 A 2% A1 B0
it B i 24 PR AL AT o 4R L T R T

2% Uk

[1] SAEED M, RASHEED F, AFZAL R K, et al. Pseudo-
monas aeruginosa: Evaluation of Pathogen Burden and
Drug-Resistance Trends in a Tertiary Care Hospital[J]. J
Coll Physicians Surg Pak,2018,28(4):279.

ELSHOUNY W A,ALI S S,SUN J,et al. Drug resist-

ance profile and molecular characterization of extended

[2]

spectrum beta-lactamase (ESBL)-producing Pseudomonas
aeruginosa isolated from burn wound infections. Essential
oils and their potential for utilization[ J ]. Microb Pathog,
2018,116(3):301-312.

HSCF  SPRAS  INIAE . 4. 2013 — 2017 41 B5 e i 4 {1 2
FEL AT I R 73 A5 B T 25 P A8 ST [T, v AR R g S e A 2R 35
2018,28(24) :3705-3708.

[4] GUO N,ZHANG N, YAN L. Weighted gene co-expres-

[3]

[5]

(6]

L7]

(8]

[9]

(10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

sion network analysis in identification of key genes and
networks for ischemic-reperfusion remodeling myocardi-
um[J7]. Mol Med Rep,2018,18(2):1955-1962.

LIU B H. Differential Coexpression network analysis for
gene expression datal J]. Methods Mol Biol,2018,1754:
155.

FERRARI C,PROOST S,RUPRECHT C,et al. Phyto-
Net: comparative co-expression network analyses across
phytoplankton and land plants[J]. Nucleic Acids Res,
2018,46(W 1) .76-83.

KRISTIAN N. MORTENSEN, ALBERT GJEDDE,et al.
Impact of Global Mean Normalization on Regional Glu-
cose Metabolism in the Human Brain[ J]. Neural Plast,
2018,12(10) :1-16.

SUN A,ZHAN B, LI M, et al. Screening Small Metabo-
lites from Cells as Multifunctional Coatings Simultane-
ously Improves Nanomaterial Biocompatibility and Func-
tionality[J]. Adv Sci (Weinh),2018,5(7):1800341.
MASCHIETTO M, TAHIRA A C,PUGA R,et al. Co-
expression network of neural-differentiation genes shows
specific pattern in schizophrenia[ J]. Bmc Med Genomics,
2015,8(1):23.

KAINUMA A,MOMIYAMA K,KIMURA T,et al. An out-
break of fluoroquinolone-resistant Pseudomonas aeruginosa
ST357 harboring the exoU gene[ J]. ] Infect Chemother,
2018,24(8):615.

TR R 50 L, A v L DX A A T R 4
WRGEEE 7 FE K 3Rk 22 T 09k I [T, [ By A 4o B2 2 4
#,2017,38(6) :801-804.

HTIGELT 22 B% , F T 48, 55 T W 0 G Ja e ok V5 4t M1
PR D R TN 5 v A R S 25 i e 2 PSR LT . P A
I 2R, 2017,33(1) . 38-42,

Bripesl 220, E A4 S A M TR A T BRI exoS .
exoU Wi R 43 A S it 25 M k5% [ ). b B B B 2 2% 42 5
2017.,37(1) :48-51.

BUSARDO F P,PICHINI S. GHB side effects: The need
to clearly document drug dose and administration history
[J].]J Forensic Leg Med.2018,56:73-74.

MMAA E G,HAA A Z,ABOZINADAH N Y,et al. In
vivo evaluation of the toxic effect of ethyl acetate extracts
of marine antibiotic resistance pseudomonas species de-
rived from the red sea[ J]. Appl Biochem Biotechnol,
2018,184(2):1-27.

CHEN L, MONTEIRO T, WANG T, et al. Design of
shared unit-dose drug distribution network using multi-
level particle swarm optimization[ J ]. Health Care Manag
Sci,2019,22(2) :304-317.

KUMAR K S, SRINIVASAN V, TOLES R E. et al.
High-dose antibiotic therapy is superior to a 3-drug com-
bination of prostanoids and lipid A derivative in protec-
ting irradiated canines[J]. ] Radiat Res, 2018, 43 (4):
361-370.

Cficfe B39 :2019-03-08 &8I H 1 .2019-05-20)



