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KR FH KB PMVECs £ 3 BT . T KR4 T B H K R E % ik E R (B K E 40 mm He 4R
90 min,1 mm Hg=0.133 kPa). B|¥iiE % KB Ak kB 7 B E 0 X1 #bkif . 5 PMVECs 8% 6 h,
[ 8t LA B 4k i 3 (FBS) #1 K 7 &9 DMEM 338 /E B, 5 R-B &M s R (RT-PCROB B F LB —
AL B4 B GNOS) . TNF-a 71 IL-6 i mRNA 3% ;8 M 1% 3% % % B R B (MDA) ,NO,TNF-a fl IL-6 #
SR, GR EKBESBNAVLERENARTHEHE/ER 6 h J§,PMVECs & iNOS,TNF-a fil IL-6 ) mRNA
FikU Kt @B P MDA NO. TNF-a MIIL-6 K¥HBERTEAMRA EXREBA KELKA.
IE B 1o 3% 46 0 G o 3 % BR 4 LK 2 32 46 B PMVEC 6 h J5 i) iNOS, TNF-a #1 IL-6 B9 mRNA ik R i 3%
FHEBRENOARPHEEETFSAMNBE . EXHERA. E¥NRA ML O E X BHP<0.05 F P<
0.01) . &t 4% R WA HYHK 7Lk B # 8 K Bl PMVECs & iNOS.TNF-a # IL-6 B mRNA #ik1¥3& , {8 2k
HHEBR ATESHARRAG.
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[Abstract] Objective To observe the effect of lymph collected during shock on free radical and
expressions of nitric oxide (NO), tumor necrosis factor-a (TNF-a) and interleukin-6 (IL-6) mRNA of
pulmonary micro-vascular endothelial cells (PMVECs) of rats in order to explore the mechanisms of
damaging effect of lymph collected during shock to the PMVECs. Methods PMVECs were isolated and
cultured, and used at passage 3. The model of serious hemorrhagic shock was reproduced by maintaining the
arterial blood pressure of rats at 40 mm Hg (1 mm Hg=0. 133 kPa) for 90 minutes by exsanguination under
aseptic condition. Mesentery lymph and portal vein blood were obtained from both shock rats and normal
rats. PMVECs were respectively incubated in them for 6 hours, and at the same time, fetal bovine serum
(FBS) and serum-free DMEM were used as culture media for comparison. The expressions of inducible nitric
oxide synthase (iNOS), TNF-a and IL-6 mRNA were detected by the method of reverse transcription-
polymerase chain reaction (RT-PCR), and the concents of malondialchehyche (MDA), NO, TNF-a and IL-6
in culture supernatants were determined. Results After the PMVECs was treated by shock lymph at a final
concentration of 4% for 6 hours, the expressions of iNOS, TNF-a and IL-6 mRNA in PMVECs and the
contents of MDA, NO, TNF-a and IL-6 in culture supernatant fluids in shock lymph group were significantly
increased compared with those of FBS group, normal lymph group, shock plasma group, normal plasma
group and DMEM group. At the same time, the expressions of iNOS, TNF-a and IL-6 mRNA in PMVECs
and the contents of NO in culture supernatant fluid of shock plasma group were significantly increased
compared with those of FBS group, normal lymph group, normal plasma group and DMEM group (P<0. 05
or P<<0.01). Conclusion The results demonstrate that the shock lymph in final concentration of 4% could
enhance the expressions of iNOS, TNF-a and IL-6 of PMVECs, reduce the free radical, and as a result,
induce damage to PMVECs.
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TEAXRUELOERREABENEEIRESRLE
BERGCLEH M BHERRHARAFFRE
B, Pk 7 o B2 9 W BORAR B S # B L P B A
(PMVECs) &2 8145 , BRI S HE L . X BB 5T
BB KERBERREREFEAEER L.
EHEME . FAHRFURNBRATHRER T KR
PMVECs A1 R —E 4B NO), HEFEE F-«
(TNF-o) B4 B-6(IL-6) FA M B W, Bk —
BAK T E R %5 PMVECs B35 HLH .

1 HRSHE

1.1 KB PMVECs WEAREFRER LEKE
50~80 g MBI Wistar K B CPEE¥M %5
HYERPL)  HAZHBMHERERFEHITK
R PMVECs FEREHRHFFHFEE.HKEFEIRE,
BAFALBRHR.

1.2 Rk sERE B 5 f) Btk BV, I 3% i o 4R -
E 220~300 g KRB Wistar KR (P EHE
ZRERESYER PO NAEHRE LZRBEK
B, A Lamson ¥ [ i & 3h Bk % Mt % 1f1 fE 40 mm Hg
(1 mm Hg=0. 133 kPa), % 90 min, & il T &K
PR SE R AL, A R (K 0l FE /S L DAY B 5 R Bl 4
BOH A R AR . e R R AT A
R, RABEREE L h, 5[ REL K 0.5 ml, B
DEBRLEHER,&BEH PMVECs . B KXBEH
BREAMERTERE FEBFR.TBEKEE,
BB # Bk L, B L BRI K , & FFE PMVECs . [{
B US4 IE B K B, 43 351 L IE % 1 7R ok B2 vl =R
LT E B ) A 3R .

1.3 TRASARBEBE-HEESEBESEY AUE
WEMEEKRER AT HRERE . IE¥ MR RARE L
¥ DMEM 55 R & E N 7 % (4 51 K B,
C.D.E 4D, M 10%MF mE FBOERNZEA
Xt B R K i i X R (4B h AF 4D, 23 5%
3HAPMVECs #RI#BHF 6 h FAEBEHRLHER. B
F-20CHhHERE. AN, BHEEABF6hFH
PMVECs Z R EHMHEL ML ARB B, R
TRIzol— ¥R E RNA, #fT RE#EFR . REFRM
BB K 40 pl, BFEARE RNA 2 e BEHL B Y
100 ng 5 X E B & 8 pl. 10 nmol/L dNTP
1. 25 ul,RNasin 25 U(EE MBI A 8], ¥ R 8
200 U (3 H Promega /A #])370 C 5 min, 37 C
60 min, 95 'C 5 min, ¥ K% R i ¥ cDNA £ FF
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1. 4 PMVECs ¥ if 4 8 — & 1k & & B (iNOS),
TNF-a,IL-6 #) mRNA X B W . RASER- K4
B4 R (RT-PCRO M & . B-AL3h & H (B-actin) Rl
HNZ R, BE GenBank HH EHE F ), i@ i Primer
Primer 5. 0 5| YIS @it &4 ERWER3 I Y F
%),iNOS . TNF-o,IL-6 5| ¥ H L AWM T EBHEARR
FHEBRAFREGR. ¥R F K cDNA #417 PCR
YW, EM%&MHN 94 'C 5 min, 94 C 308,56 C
305,72 C 45 5,35 MEH, &K 72 CHE /817 min.
PCR Y& g ER Bk  ERIMT THRBE#
TEEAM NASRASREINRAGERN
EEY Bactin WHEMNLEXRRARUEFMNRE
B,

1.5 BFELHEBRFSERRY.: LHBFEACE
FKAZDHRRE ARNRRAE®ZR(TBA)#K
B30 9 8 (MDA IR B , FA B B F SR B o 0 8
NO;/NO; EEANEW K ERE Y TEH
AT, F MG Bk 5 % R B 2% (ELISA) Jl &8 TNF-q,
IL-6MAKFERAEMERNELEEYM TRAR
AED, BERENEHABERIET,

1.6 ZH¥4H BEUBKLHEE(+)H
7N, F SPSS 11. 0 B H KA X BE/HT : RB A
HEFENH,P<0.05 WEREHIH2EXL.

2 & B

2.1 PMVECs FREFEL F . hAEFH KR
PMVECs ERFEREZAL . EREBREERABNRG
SR A RS GE B A R HES B VE R T R OB .

2.2 HRmHKEBEX PMVECs MDA B & W
EDAREHERALEB MDA KFBERT
HEHP H<0.01);MAMARMEEERES
H2 8 (P #>0.05),

1 AEMKBEHEXKE PMVECs ##3 L+
EBHAFEEW (zts,n=6)

MDA NO;z /NO3
(pmol/g)

TNF-a IL-6
(pug/g)

45
(pmol/g) (pg/g)

A%l 33.15+8.26 1.0240.32 4.07+ 0.85 0.85+0.17
B# 3.69+0.59 0.7040.21 32.484+ 9.33 0.98+0. 30
CH# 9.88+1.04% 1.46+0.30% 74.351+12.61% 2.0240. 43>
D# 4.01+0.96 0.8840.15 36.47+ 8.99 1.02+0.43
E# 4.86+0.80 1.0040.26 48.29+ 9.12° 1.2140.50
F#4 4.1140.83 0.79+0.18 34.11+ 7.91 0.9740.48

#:5 A.B.D.F 41H#,* P<0. 05,°P<C0. 01; 5 E 41148, P<0. 01
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M:DNA Marker; 5 A.B.D.F 4 b $,'P<<0.01; 5 E 4 £ 8 ,°P<0. 01
B 1 XEB PMVECs ZEREALE &4 F iINOS, TNF-o 1 1L-6 f) mRNA #ik

B GE LE D AREKERYA NO, /NO; #EER
iNOSmRNAZ X HWHE R FRMEH @ HL
0.01) ;4K 3 1M ¥ 245 NO; /NO; 1 iNOS mRNA F%
ZUHAEETESHER4 . EXLREA . ZAX
WA B G i ¥ X PR 4 (P 39<<0. 05); Ho A & 411 1k
BER I EE (P H>0.05),
2.4 HKEMHE®X PMVECs # TNF-a & IL-6 %
FHERGE LE D KENREKH TNF-o,IL-6
K ¥ B TNF-a,IL-6 # mRNA REHHBETFTH
fib £ 41 (P #<<0. 01); 4k R M K 4 TNF-a.IL-6
mRNA 23 BER TEAXNRA. EXHE R4,
IE# I3 40 & i 3 X B4 (P #7<0. 01D H Al
b B E RIS 2R (P H>0.05),
3 i i

iR R R SR E I REEEE R TR
B 2% B R 65 » B & A 5 Rl R A - B 4 O B EE A,
WEEME, ARRGEERECEEYE(BRE
o1 0 L £ L B A I A IR 55D, R B R i O 3
. 76 A Y RE R 4 Y 5 78 b, BR R A I8 R AR 2 LR
RS RARANE FEREEGH, HEN
BEHLFELNE. REMTUREEYHEE
W% 2T EE W, oA ARSI g EL
R, FHARTREMESEHRE.

RENRAEARRGOLIBEPRBEEZEFH.
TNF-o 242D BUOREERBE R AHEK. B
KBRS R, TS A 40 B R A MR RG
IL6 R AERMNEERIETFZ— . REFEF
BB IS, S B RERES REMKXE NO
% T80T 00 EE 8 E IR L » 5 BB LB P B 4 B 4 1R
33 AR 405 5 5 L 7R B Oh 2L 4B BEL BT A K S 9 [0 3

| 90 5 2% afn 4 4K 78 K BUR4H 47 iNOS mRNA %35,
B NOWAERERKS . KAhERGER R
HpEBPhEREAA . AHARA . AR EHEE
#47 PMVECs, A S HES WER £, &
# ¥} PMVECs % TNF-¢.IL-6.iNOS ) mRNA
FiE LR IEF LB P MDA NO, TNF-a,IL-6
REHNBERTHROE. . EXHREB.EF LK
4, Wi K %5 1 3% 40 TNF-a,IL-6,iNOS f§ mRNA
AL AF—CBEAR RUKRRKERRAL
PMVECs ##L#l 5 PMVECs 5 {8 &/t Jfi i &35 LA
FEHMERGEEREAE X, HER—-FEHRKEHK
BEREARBHNEFRSEHYHES IXLER
t PMVECs F EEHNRGER BEREOER
B I E B i AR G 0 B 78 35, R ¥ PMVECs
iNOS.TNF-o,IL-6 f§ mRNA £k, E4EFBHR L
AE A+ i NO.TNF-a,IL-6, 5] #2 4 fit 0 “ B RS
MEBEAKRRG: BT EATKEBRTSAHKE
TNF-a,IL-6 %48 48 41 "™, 0] B 5| A2 40 M i) R AE
BRI, S 3 MR 45 . Deitch S5 RABEHE #1410
B 5% i vk SR AY, & B 1 7R MM B % A B
Bk 0B B RV A, 3 TT A0 B BR A 4 AR
BAEE  BREEGRMERTER KEER P, B
WHEBFEEESBRG. N REREE A
EFHEHARE KR EEEE T, Zaets EHE,
1B 7 9K B2 90K DS 32 BT B €1 f K AR B R A
HREEHERESNRE. ARRASERBRR R
REBFURERRERNRRELBT . HRE
REEGRHERHYREHEBNELFIRRT
hEERBMEEREA. Hit,Kuebler 045 H, ¥
BERGFHIANRHEHEYBRIENBMREZ. B
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B2 EEKRTENE R BKE R PMVECs
B4 FHLE 5K K B i % PMVECs # iNOS,
TNF-o,IL-6 f§ mRNA & %%, i1 B PMVECs
RIERP,P K PMVECs HEBHERGERER
X, BREKREBEERWRANFERSKS TYRERERHN
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