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Autophagy of peripheral monocytes following trauma: study on 51 cases

YU Jian', CAO Hong-wei’, LIANG Hua-ping’, ZHANG Lian-yang' (' Trauma Center,’State Key Laboratory of Trauma, Burns
and Combined Injury, Department 1, Institute of Surgery Research, Daping Hospital, Third Military Medical University, Chongqing 400042 ;
*Central Laboratory, Southwest Hospital, Third Military Medical University, Chongqing 400038, China)

Abstract; Objective To investigate the change of monocyte autophagy in patients after trauma. Methods
(DAccording to Injury Severity Score (ISS) or Abbreviated Injury Scale (AIS), we divided our 51 subjected
trauma patients into 3 groups, the minor injury group (n =21), the moderate trauma group (n =19) and the
severe trauma group (n =11). Another 14 healthy volunteers served as control. We collected the peripheral
blood in 24 h, 3, 5 and 10 d after trauma, then harvested the monocytes by density gradient centrifugation with
adherence separation. Then we observed the autophagy phenomenon by using laser confocal microscopy and
transmission electron microscopy; (2) After the isolated monocytes were dyed with MDC and lysed, they were
detected and quantified for fluorescent intensity by fluorospectrophotometer ( excitation wavelength 380 nm and
emission wavelength 525 nm) ; (3Blood sugar level of all patients were measured in 24 h, 3 and 5 d respective-
ly after trauma, and the correlation between autophagy and blood sugar was analyzed. Results Compared with
control group, more autophagy in monocytes was observed and quantified in trauma patients than in health vol-
unteers (P <0.01). Conclusion Autophagy in monocytes is associated with the severity of trauma, and has a
positive correlation with blood sugar.

Key words: autophagy; trauma; monocytes; glycometabolism

AW 2 AE e T B A i B a4
E4TH :iiiiaigiifﬁw% P (20050822602 R F - A AEUHCIRAS T, 2T Ak 11 O R P A% 2 R R it
gl;pp(:l?; ])v( the Na[i(;nal Key Basic Research and Development Plan Xﬁa‘éo ii#ﬁ*ﬁjz ’ /A:E%%J:%Zi\j "’ éEH H@ E ka ’ ° E I]%
of China (973 Program, 2005CB522602) and the National Natural wﬁﬁ%émﬂ@wﬂ:%%ﬁ%ﬂgﬁ%ylﬁiu ’ lﬂ: ’ E HE/E7KEF

Science Foundation of China(30772253) E‘]E&’E*&f%ﬁ ﬂﬁ[ 2H§[H@)—ﬁ %HLM: E/‘J IjJ ﬁg o ﬁlJ /f%}ﬁ‘*j[t ,lexﬁ a:
PR A 015 A PITIA, BB B0, RO 2O A B AR R R IR A BRI
FRIRFTE . K. (023)68757993 , E-mail ; yujianman@ sina. com igﬁﬁﬁ‘ %ﬁﬂ[ﬂ ,{E@Hﬁ}ﬁ E ﬂ%]k o %@ﬁﬁgﬂj{@ﬁ[)j&

BISIEE IKIEH, i (023)68757991, E-mail ; hpzhangly@ 163. com

LS LT (023)68757404, E-mail ;huaping_liang@ yahoo. com. cn izg{'tg@u {/ﬁ}é m*ﬁﬁ{ﬁ%’% ié\ ["J:ﬂ //I\ m‘ ﬂijﬁ o % ﬂ:
W E1 58 :2008-06-06 4 21 E1 §8:2008-07-15 B AAE R 5 1Y e 08 5 vh B AR, R



5521 ) a8 A QU SNA I A AR A v SR R BT 1995

ARSI LA S SRS I SRAR B 475 28 2 A1 A 1t B A% 4 i
F /KA JCAE A LA Bz A2 AR S B 5 B AR o

1 #ZREFE

1.1 ARt

e 2007 4F 11 J % 2008 4 1 7 A A BE B4 FH A E PR
i AR OB R G5 83 A A A S e BN % 1 A
IV S T S VR TS TR YT S R ALK S i T AR AR fb 2 LA Kb
AW v BV I 35 1T R A PR Y o e AR P s T R B
1A BB E L ST, Hrf 540 39 o1, ok 12 45, AR IS 16 ~
84 % P 43.1 &, AIGIER . 32l FH ikt 29 41(56.9% ) ,
EAYEA3 9 191 (17.6% ), JTER (A 45 8 11 (15.7% ) , Wyl 4l 5
B1(9.8% ) . FESZAHHRAL Bl 455 18 4], Forh B e 4455 12
B, a6 41,18 BlhE 5 Btk mi P i ; M4 19 4,
Forb RlE-E- AT 13 6, 1M 3 ), R R 3 4 R R
P 12 5], o TP 2405 2 451, A 0 3 481, /N s s 3 491
JR A0 1490, A3 3 4815 AT S ) AR 6 495 DU
1335 i, iAo W H2 T R 202 ab B, Horb 30 {5 LA
(—BAE I 1 ~2 h) A58 P TR, 21 {51 DA 3 19 & o i A 4
FREHFAR ARG TLLICU BHIRYT

AR YE 45 ™ 5 PF 49 (injury severity score , ISS) 1§ fij B 4t
153 7€ PR (abbreviated injury scale, AIS) B B iR h
JEFE A5 3 4 R RI 4 (2 &4 1SS < 16 5z s
AIS =1 ~2)21 il ; hERIM5G4H (16 < 1SS <25 & AIS =3)19 #i;
JEERIH (1SS =25 B¢ AIS=4) 11 fil, 235 TRI5)5 24 h
M.3.5.10 d RAESMNHE I,

() F 52 7 A FRE XS SR ZH 15 {51 ( B O 9], 2k 6 1)) , P X 4F
W% 42.1 2 AR BEfd S I
1.2 &K A F L5

SE AR ILALG RPMI1640 . 10% /N2 I 3 bk B4 40 a3 25
W (1.077 £0.001) g/ml( P [E B2 Rl Be AR ) TR ) , ++
(%) B % (monodansylcadaverin, MDC) ( Sigma /A& 755 ) ,
LSM 510 META #0635 2 50 B i (181, Zeiss ) , Z I fE
iR X ( Bio-TEK Synergy HT, 3¢[%) , H-7500 2 4 B+ i i B2
( BA Hitachi A #) .
1.3 Fik
L3.1 S Mg A ZialaE s N E
Jok it 10 ml, SR FH %8 B0 3 8 00 485 6 I B 4 8 05 4 8 90 ] i B
i, OTERE LS PINA S ml KEAES B, @FTFE
BrEERR K 5 B AN BN M IMDM 5t/ 5 (1:1)
FHTHE I BE AR SN T3 2 W0 F, A 8 ml JR ) # ik ifi
OB OAL 400 x g B0 30 ming @FLEE NSN3 E, |
JZ R NS FN IMDM, "1 J2 4y £ 20 B FoR 4 A . v 8] J2 A bk 2 20
WA B, b R R — DA A N A 6 A5
JEBRAEMT o AN A% A PG A5 I B 40 D SR A Al . (D B A
WERGE 2% )2, WBUAM A, & TE.OETIA S £
F#) D-Hanks ¥ 300 x g BS.0» 10 min, Je 4000 2 . ®it%k
SR ELHR 1 x 10°ml ™" A LR HIAL, LA 3 x 10° A2 B T

#HR9 em BFILH . ©37 C 5% CO,REFA IR 1 ~2 h,
U P D) A BRLAZE AN o 2 S AN LSRN , A S 0 B 440 i v 2
ML CD14* ) Mk BE >92% ,,
1.3.2 5 W A T TR 05 R ) BELAZE 240 I Ak i
B RS AN S, 300 x g B0 S min 32 Y, B,
2.5% % ZEFT 1. 9% Bk WU [ TN ERZ PR AR L3
LKB B3] 5 AL S e, VIR TR 50 nm , BERR Bl AT R ER
RS, H-7500 AU3%E S HLBEIER HE A,
1.3.3 MDC 5ot R A B MEIME K05 n
AUAELL PBS B IF A RE R SARIC A M F W/ MR B hR i )
MDC, 28 & 4 0. 05 ~ 0. 1 mmol/L, /& | 10 ~ 30 min, 3% 1% 4
L, 4% 225 FRRE 1 5, OGS BR AR SO0 WA B UL SR B W/ MR IT:
B
1.3.4 MDC J5o0imEmiaE 8% MDC Y05 i Bz 4
JifL A 20 i 24 5% W (10 mmol/L Tris-HC1, 1% Triton X-100, pH =
7.5) Z4E AN, b IR (R kK 380 nm & 6
WK 525 nm) M E WG REE , IR T A2 AT
1.3.5 IfpENE  fEAIE 24 h 3.5 d, R A A AL
ARSI (GOD 35 ) 43 SRS £ 2 B
1.4 itsam

BIRBILL x + s TR SRS SPSS 13,0 X B {E
TN Z 7 22007 , W BB AT M /04T o

2 HR

2.1 4555 fn A tm e B e I 5 AL AR

e 1 5] 4 o A R 149 ep BE A 5 R (1SS = 19,41
2 BYE) B AN E I A% AR, 8 a3 B L R UL, K PR B
A7 FECE T B A0 L v EL A U2 25 4 1) AR, o7 1 A e A
S5, BREIE S IEDTE , Fop & g sk an s (B 1) o

Ar BT IRLL; B P AN B )5 3 d

T Bk
E1 SMEMBZARESTEENRER

2.2 A5 s E s i MDC 3 & )5 % b 2 5 A
BN
XA e E O 5 R R Ak 1, K o B AR EI Y
UM MDC e (5 )5 , a0 3 A B, & BB
195 H 2 B M P GO (5 14 1 W /M ) T BB B I X B
I, HA LR I (K 2) .



1996 o= EORE

5530 %

10 pm

10 wm

At R iaan; B gz Bl &4 463 d; C: PEAGELME3 d; D EAGEAHE3 d
E2 SpEMmBAZERMDC REEHAHRERHBEURER

2.3 MR i MDC 3 &, )5 R A b4z

SRR A LA, A 0 R P AR MDC B (5 )5 10
FEAE (AR T F A ) B T, JF el g B UE L. B2
JE B3 8 PR A WA — AR S S Rk B g e 5 vh B
13 R HAZ AR A WK — RBETE SR 3 SR K 3 ey e ™ A1) £ A
AL A WK — BRI 015 24 h NIAEI R g, 2255 A 5
TR X (P<0.05,P<0.01,% 1),

x1 TRGMGEESEAZBMEEKFENEL(3s)

205 fif5 24 h fifE3d fifE 5 d fif5 10 d
REEANZH 0.065+0.014  0.089 +0.018  0.106 +0.0312  0.073 +0.025
PFREEQIIZE 0.104 £0.0315  0.129 +£0.033 0.112+0.036>  0.085 £0.025
FEEANGZH 0,146 +£0.059Pd 0,138 £0.056™  0.126 +0.055"  0.113 +0.065°

i B3 RE 4 (0.052 £0.002) ;a: P <0.05,b: P <0.01, %54k s+
MRLEVLEL; ¢:P<0.01, 5% F 414520k 5; d.P<0.01, 5 ¥ & 4]
A5 4a pk g

2.4 RRACMEREEH B EKTE L hEe X R

S IEH MBS FUEE, B 17 5 b T, 2R B R
MURRIE (R 2) o X F WK R 45 5 I AR AH 5C 20 Bt 4 LR
A3 v B P, KT R ) , AR O (R
JERMIL 7 =0.962, thEEAI 52 . r = 0. 928, T QI 4.7 =
0.973,P<0.05),

®2 TREUGEEBRZFMPEKTHEL(mmol/L, x+5)

215 fiJ5 24 h i3 d Bils 5 d
BRI 6.18 +1.26 5.32+1.13 5.24 £1.02
R BIA52 8.08 £2.01 7.51£3.75 6.43 £1.86
FETE R 8.87 +2.44 7.84£2.32 7.35+2.07

1 TR 4E . (4.25 £1.21 ) mmol/L
3 itig

B 1962 4F Ashford Fll Porten % ¥ AWl 2 EAE
2] (HREE I 10 4R 5r AR W 2R 0 T A it
FEETERERE TP R T 25 B BRI 5T L, B 70
L3Py an e % AR LA AL, X A WA B R A A
TEEGE,

P W P o 2 3 e ) 2 5 R i T B 1
A A B A I S 3 20 o e ik 4 Y R0 2 45340 1) 4
M2 G R A AS DA AR R E AR KT
S WA W AT AR S AR BT RN A AR 2 1 R

WFFEUESE , TS 1 J50F0 200 4% ) R e A A2
PRI R SRS BESE PRI ol 30 11 0 J57 4% S S B, o By
IEFELEBRR U LR ebrE P 2B AT PP 25 LK OxT
G 33 FEA T3 i FRAEN o J5UR 2R W) 1R 28 A AR AR AR
e

RS 2 0 S 2 M N Bl ) R RS
REAT BB BRZ IO s SE T Y A L2 e, T2 S 40
AL BRAN G B 2 o P T D A AT (AL 9 A A
) B4 1R W DA Ay S WL AR R 17 38R 58 S e 17 4 £ 471 AL
T PR 95 U A A K T (8 T o AL
AUPER . (B2, B JG A WK F JFAS 2 e X AL
PRSI, kA U8 T BB A A, 1 sk el 2 i LR
BE , DT 38 S JC B T A 9 3860 e REBOIR L T, 1
JKV-IE e e AT A 2 T, DT A T AR A
F3—TJ7 T, F APz B T e, o8 40 M6 PN R £ 240 i
FAN 25 DBk e A, M B4 5 T3ET

TEARS G LB AE R M 255 RS T P 4
I F R BRI A AE , 53 AR BT o HO6 I 3R A e el B
SERANAZ AN MDC e 05 WG RE(EL, 2390 P A E
TS T I A0 A i A A A WK R T AR
e, I EL45 A 5 M o, A AR 1 R K P T i
Fo TEARAGORE ST a5 8 b, ot T i, Bt
I JCRE R AR s PRI A 1 B4 g s Al
(R RE S W I S I N KRR 13
240 ML 1 WK B B T R RE S BOH U s T g
7, T AL G2 D REAR R sl KL, S DR 2 4%
B IIRERERFLE SR A B SRR N SR B AR A5 T RE
CALRVERIEN IR ULV E S &N 2 AR i) PSS U £
frt— Lo

DI 1 R R R IR R AR A Y
(7] ] 7 2 W A A P 24 ) R 32 B, I B
S, TR B A g IWEAE , MR &% 3R/ I i Wl 2% L 491
W, Al SRR T TR Z AR T RE W] s
FRIGIG S T AE, WO AR AN RE L B
FEUESE , e 28 ml A ) sk, JBR i 2R ml e 2 1 e, B
13Jr R 20K I T st B 240 6 6 IR 5% 3R 32 4



5521 ) a8 A QU SNA I A AR A v SR R BT 1997

BRI DR AR T B AR 1 T
FEARSE , RI5HR HE BT, A6 ey AT B e,
RN B WK T R 3 o RATHEI A, B e
S it A AR A KT A B SR A — RE R L
B (BN BHEAH 5, T2 5 TR 5 2R/ 1 o W 2% DD A
I, (B T ARSI i A A J 5 2K R R W KR,
WU R A 15 TAE T —Br Bt se o 7 LA

P, ZEBIOPIRAS T, KA A WAV E 7 1 X
5T A AR5 B0 405 i 70 D 2 38 240 (60355 A% 2
) BRY R Wt AT, 30 2 % i L A i T SR A, A
RS S BETIRE , /D I S , B35 U

SE Lk

[1] Shintani T, Klionsky D J. Autophagy in health and disease: a double-
edged sword[ J]. Science, 2004, 306(5698) : 990 —995.

[2] Schmid D, Dengjel J, Schoor O, et al. Autophagy in innate and adap-
tive immunity against intracellular pathogens[ J]. J Mol Med, 2006,
84(3): 194 -202.

[3] Deretic V. Autophagy in innate and adaptive immunity[ J]. Trends Im-
munol, 2005, 26(10) ; 523 —528.

[4] Levine B. Eating oneself and uninvited guests: autophagy-related path-
ways in cellular defense[ J]. Cell, 2005, 120(2) ; 159 - 162.

[5] Huang], Klionsky D J. Autophagy and human disease[ J]. Cell Cycle,

(41993 W)

T F R RN 40 0 AR TR 5 AL R P B s LU i 5 2 T
Jo IOLTE A £ IOLET 448 725 1 28 A4 08 1 AR o 12 Wl 2 R M L
REIO M JFRE ZEEHE, ATFEBOMIE L0 g,
ErlaRE, 1 W/ d x3 K, JRECH IR B R 40 mg, MR, 1 ¥k/d;
B 28 TR SR R (T e 28 B 42 ) 40 mg, AR, 1 IR/d x 3 3K,
JEECA 20 mg, IR, 1R/, 1 JEJG B B SRR . 4ERER
7 20 d JSIERAERIE G, AT FIRTE 8o EAREM . EE(-) .
wim(+ -).RBC 1 ~3 4~/HP, JRE I EH 0.18 g/24 h, Jif
1. TP 60. 6g/L ALB 30.4 ¢/L .GLB 30.2 g/L AST 66.0 U/L,
ALT 108.5 U/L, ALP 49.2 U/L GGT 17.5 U/L LDH 550.7 U/L;.(»
WIB AR : TNT 0. 45 ng/ml . CK-MB 44. 01 ng/ml MYO >
814.2 ng/ml;CK 1022.9 U/L, &, 1 MAGFIT2ER, M,
PR B IURTFE DREIE % s TNT 0. 17 ng/ml .CK-MB 6.82 ng/ml MYO
>110.6 ng/ml .CK 87.1 U/L. ¥ ik 246 Kok 32 mg, MR,
1R/ R FOKEE 20 mg, IR, 1 k/d 4EE, B2 M HEE, &
AR IE 45 HOR GRS, ke e B RO 4 mg, H 2%
Mo BEVIEA (10 M) RE X

2 iFig

Z RAENR (polymyositis, PM ) J&—41 2 S i LAY L LAML
(6] S 1 2 AL FPLET AR Dy T B A 25 5 iE, 2R IR 30T i
PR SR R ATMINLIG I, ol AT U S L2 46, 9 Bl 5 911
il o LY 465 2 BIE 2540 3 26 2 A FE 2R 0 I pa 4 R
14 P[RR 5 A B 45 38 680 491 5 [ S SRR 7]t 2 DL AR
G L A I B B 1 1) 5 Ay 2 DL AR AR 451 3 F]

2007, 6(15) . 1837 —1849.

[6] Ventruti A, Cuervo A M. Autophagy and Neurodegeneration[ J]. Curr
Neurol Neurosci Rep, 2007, 7(5) . 443 -451.

[7] Levine B. Cell biology: autophagy and cancer[ J]. Nature, 2007, 446
(7137) : 745 -747.

[8] Heymann D. Autophagy: A protective mechanism in response to stress
and inflammation[ J]. Curr Opin Investig Drugs, 2006, 7(5) : 443 -
450.

[9] Ullman E, Fan Y, Stawowczyk M,et al. Autophagy promotes necrosis
in apoptosis-deficient cells in response to ER stress[ J]. Cell Death
Differ, 2008, 15(1) ; 422 —425.

[10] Maiuri M C, Zalckvar E, Kimchi A, et al. Self-eating and self-kill-

ing: crosstalk between autophagy and apoptosis[ J]. Nat Rev Mol Cell
Biol, 2007, 8(9) . 741 -752.

[11] Kessel D, Reiners J J Jr. Apoptosis and autophagy after mitochondrial
or endoplasmic reticulum photodamage [ J ]. Photochem Photobiol ,
2007, 83(5): 1024 —1028.

[12] MXBEAR Wk I, Eb 020, 46 I 1% 2R o AL VA YT X 6 13 £ 3 S e Bk
FE L RMA B Bk A e T e D s [0 ] b e R R
22007, 19(5) : 279 282,

[13] Kanazawa T, Taneike I, Akaishi R, et al. Amino acids and insulin
control autophagic proteolysis through different signaling pathways in
relation to mTOR in isolated rat hepatocytes[ J]. The Journal of Bio-
logical Chemistry, 2004, 279 ; 8452 —8459.

(g F3zir)

EIF 4 MNERPIF R PM BN, HATIHFZE R PM 5915
P45 T A P — i A TR R R B A P /N ER ' R ( mesangial
proliferative glomerulonephritis, mesPGN ) | £ f BEBR &5 14 (40
IgA IgM 5% IgG) FTAMA (U C3 55 Clq) 78 R X /NG Bk i 4
BESTAR' o AR {91 F 2 1) 5 U 451 8 2 B0 2 B mesPGN, A5
TIgM FiT C3 75 Z 5 DX RN B 40 14 BE A DTAR . PM R A IS S 1
e E i B, CD8 * 7E LR 4 1y 2R 4R A1 2 400 Bt DX TR, T i ol
AR AT M A 5 T CD4 AN B AT ] 3T AMA, 51 AMA L
JUL PRI IO 4 o A AR, 1540 00 A P R, DT R B SRR
BHRE o PM A0 Bl FEF R B 5 T fE A AR RRE R K
AEHLHL E 1 5 5 2 B I R AL 98 IE S . A Rz B R IR
57 PM 259 (BX 75 IF S ME4e 8 00 PM B AT A
PRI HUA AL 4R B kR A T B T Al i B E 2 (A
PR E A) FBEERE Y o FRAT XA (1 P i 1B Aok
FORFFBIIRYT IR AR RCR  (EAR I R T 4
KB ZRMNG; ZNEHE R TR R FUR Y
HEESES: R593.26 X EkARiIZED: B

SE Lk

(1] 30 55, e, 2 RVENRE IO IR 2 il o —HI L T].
e AR PR 2R ARk, 2006 ,25(9) - 705 - 706.

(2] ™ B2 %, 20RZ%E. LRI G IFI B 3285006 K 2
[J]. IERARLZRRE ,2007,24(10) ; 703 —704.

[3] Takizawa Y, Kanda H, Sato K, et al. Polymyositis associated with fo-
cal mesangial proliferative glomerulonephritis with depositions of im-
mune complexes[ J]. Clin Rheumatol, 2007, 26(5) : 792 —796.

(¥ FEp)



