N>

rhAE LS B 2020 4E 3 %5 29 %5 3 # Chin J Emerg Med, March 2020, Vol. 29, No. 3 - 365 -

- A AT

ANTRIBIUARGE S0 SRR S 1A 23 5k
A7 HIRESE i 1) ) 52 BT 5T

EFA FERT BRI MR AT R 2R KA O#

1

&l

'FEXRFWMEEREREESF 266061; P HHRKFWEERSIER FF 266555;
S EBKFWEERCESNMERERFE 266003; P FHKFWEERKEAR 266061
BAEAES - £ %, Email: davidshan123@126.com

[HE)] BRY @b a7 s R A MEIER F 8 25 A 1F (acute respiratory distress syndrome,
ARDS) AL, A FACEHUGE S, 81T ARDS HUARE IR )24 5 47 O I REAR L )6
#, N ARDS 1.0 AY B ARMAR IS RYE . AiE DI RO S (n=6), FRERIIE
ARSI . B IR RSk . T Bk R, R SORIE R
(PEEP) Hi 2 cmH,0 &4 I FHZE 14 cmH,0, WEAERMEFEPEI J12% | MR 2 71 2F A O D) Red
FREVASA o 38k O K SR 2 ST LA K ARDS B, BRI 5 19T LIAH RSB LGE < o
VL SR xt IR, AT i Ja SC 8 RGP 2 L g sh J1 2 M O DI REFR R AR fE . 1SRRG
AN Ia] PEEP £ W46 5 L B3R FH 7 224387, )G Student-Newman-Keuls FLEE, #H 18] ¢ 456 e, LU
P<0.05 NESAGITFEEY ., R EHATE PEEP MBI SGHIEE (P, ) 5K (P, ) B (F
{E4T 8 232,733 196.33 ), WAKIEMH (Pyypes ) FFAREMIE (Pyyper ) BHESIARME ( Cyy)-
WA (VE) 28/ (FIEA58 4,524, 6499, 64.803, 2.31), A.O0EAMLEHF (FAC) 48/ (F
{4 3.09) ; fp4df it (SV) Jed KGN (FAEN 3.24), HO##lkE (CVP), F¥ifi sl ik
JE (MPAP) ZE K (FAEA 51K 19.07, 14.81), 2R B G5 E L (P<0.05); =BI4TS
(TAPSE ) E¥alikE (MAP ). 0># (HR) FEPKIIABAE (SpO,) 2R TG i*+= X (P>0.05),
T HS FE PEEP SBISHT Pos Poacs Prsay Prsp 3900 (F (BS54 24.829, 41.95, 9.78. 87.86), Vt.
Pransis Puanses Cua JCHE KJG W/ (FAES 514 291, 429, 5.84. 48.890), TAPSE. SV St KJ5
N (FAESBIM 6.22.,6.54), CVP, MPAP #3¥ ( F {43518 5.23.19.24 ), MAP e KJE2E/N (F
fH4 5.02), SpO, K (F{HHK 2.77), ZRAGIT¥E X (P<0.05); FAC. HR 2% B4 #&
S (P>0.05), 258 5 i s K2 M I 17 1 o 4 (A ARDS Wi &2 5K A 4%k, BAT RLAFHIREI 1 5 PEEP
0, AW D RE TAPSE i R 5252, SV {UEMERS K, {H PEEP 4R2L3 K430 TAPSE £ SV Z5/)N;
i PAY AL 3 A A Ot Bt v AR A TR TE EE 2, ARDS JAYT I SEAs W 5 & . TAPSE K2 Jifi P4 ML 487
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[ Abstact ] Objective To explore the relationship between respiratory mechanics and right
heart function during ARDS mechanical ventilation through the establishment of Beagle dogs acute
respiratory distress syndrome (ARDS) animal model and the application of different levels of mechanical
ventilation, which will provide theoretical basis for right heart protective ventilation strategy of ARDS.
Methods Beagle dogs were anesthetized successfully and then pulmonary artery floating catheter,
esophageal manometric catheter and femoral artery catheter were inserted. Under the pressure control
mode, the driving pressure was fixed. After adjustment, PEEP gradually increased from 2 cmH,O to 14
cmH,0. The changes of respiratory mechanics, hemodynamics and right heart function were observed.
ARDS model was established by injecting oleic acid into central vein, and mechanical ventilation with the
same parameters was given after the model was established successfully. In contrast to itself, the changes
of respiratory mechanics, hemodynamics and right heart function indexes of experimental dogs before and
after modeling were analyzed. In the group, the indexes of different PEEP were compared by ANOVA, and
then compared by Student-Newman-Keuls. The difference was statistically significant at a P value <0.05.
Results Before modeling, the peak airway pressure (P,.,) and plateau pressure (P,,,) increased with the
increase of PEEP (F=232.733,196.33, P<0.05). However, P, P
(F=4.524, 6.499, 64.803, 2.31, P<0.05). The area of change of right ventricle (FAC) became smaller
(F=3.09, P<0.05); SV first increased and then decreased (/'=3.24, P<0.05), and CVP and MPAP increased
(F=19.07,14.81, P<0.05). There was no significant difference in TAPSE, MAP, HR and SpO, (P>0.05).
After modeling, as PEEP increased, P, P Prsyand Py increased significantly (£=24.829, 41.95, 9.78,
87.86, P<0.05). Vt, Pyyusts Prrans.is Coae @nd V1t first increased and then decreased (F=2.91, 4.29, 5.84, 48.890,
P<0.05). TAPSE and SV first increased and then decreased (£=6.22,6.54, P<0.05). CVP and MPAP
increased (£'=5.23, 19.24, P<0.05). MAP increased first and then decreased (#'=5.02, P<0.05). SpO,
increased (F=2.77, P<0.05). FAC and HR had no statistical significance (P>0.05). Conclusions Trans

pulmonary pressure and lung compliance can reflect the effectiveness of ARDS lung recruitment, and have

C,. and Vt decreased significantly

trans-E»

good synergy; with the increase of PEEP, the right ventricular systolic function TAPSE is first affected, and
SV compensatory increase, but with the increase of PEEP, TAPSE and SV decrease; pulmonary blood flow
distribution is more important in improving alveolar oxygenation. Therefore, real-time monitoring of trans
pulmonary pressure, TAPSE and intrapulmonary blood flow should be performed in ARDS treatment.

[ Keywords ] Acute respiratory distress syndrome; Right ventricle; Pulmonary hypertension;
Transpulmonary pressure; Lung compliance; Beagle dog
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Wazmh o[ AT SCXK (&)
20170006], MR FH 5% [ Sigma /A Fl. A5 8h
YySE BT R S S AR A SE I Sh e K
1.2 Zh¥#E#

FUAS RARE ST, 48 HlAs R 2 AR e kA 1 A
M 3 mg/kg 5 TR, HLINAE TG B AN 6 mm
ST, MEMEE TR G, FRENnm 3~4
mg/ (kg - h) St =X Faf il 4% 0.1 mg/ (kg - h) #i
KN , 25 ik P v e B 447 7E 5 mL/ (kgeh ),
SEEE WAL ( B+, HAMILTON - G5 ) %
BHEIG . T LAEREE S o PEIRSTR 12 IK /min, 45
#7710 emH,0, W AFEARF3 50 40%, PEEP
A 2 emH,0 (1 cmH,0 =0.098kPa ),

oA 25T PN K A S B S (R
ZfAINT, HIS 131F7), BEIMEREIE S %L
WA WP SGERE 5 AR Sh kB A T MAP, 4
BIYES#5| S FHAEIENES ( 3 CareFusion
OSTEHRE, BS 7003500 ), FFR RN RS S —
Vi R AIL
1.3 XX
1.3.1 % PEEP PREFESIE S WPIRAR . )
NEMETBATS, ¥ PEEP BT E 2. 4. 6. 8.
10, 12, 14 ecmH,0, AR IEEE A RRE S EE
E 30 min, FF AR RIS bR PR S, 0%
FELCIS R Y 25 K i sh J12 . A O TIRE M
TebR, Z5HRIGIRESERNE SR 1 h, FRR Ak
TSR il # A5
132 I BAL KEhmR (0.1 mL/kg) F13f ki
FEIRG, @b ORIk R RFZHE 10 min 13
56, AR 30 min BUh kAT Ao b, MEATE
% (Pa0,/FiO, ) <150 mmHg A ZE AR B 2y, 1 45 pl
I 5 FIAA TR 7 28 PEEP M 2 emH,0 %5 i &
14 emH,0, CRPFI 7% K s 157 . 4708
RENEMFE bR
1.4 MEEHR
1.4.1  PRRES2AS800M WPIALBRRE T B
AN ATEWER (P ) FEH (P, ) G (Vi)
AR EBIEMNE (Pegy ). FFUREIEANE (Pgsg )\
WA E (Pygner )« FEREE IR (Papep ). Sl EH
BRI (Cyge )o
1.42 ARNMFN12#S580 WK 3 (HR),
KR (MAP) K48 ki 4R F1 B (Spo, ),
il Sl I A e i AR IR I 5 sh S0 2

W SGERE, AT D ERKE (CVP ), SEHg 0
ShkUse4E s ( MPAP ),
1.43 R REAHCIIRERE N M Al
PO SN E A U s A R IORELR T AR
TEFMMEEARS, BEE O FEr sk, s
B =R IE S h 2, I = ISR e 1A 7
# (TAPSE ). VIH BRI 5E I M A 47 .00 3 DU s
PO, 0 A ShE A A O 2 A RS AR R
H sh b PRS2 g (SV). AL AVEfL 7
5 (FAC). LA L38br#3 i R —EImid sk e, &
— RPN 3 KB,
1.4.4 WP 4R il s IR] PEEP ZKSF- T HLAK
30 min RIFIE I 2AFEHE Pos Pos Vit Prgs
Pisev Poansis Puanses Coar 3 i 0T BEFE bR TAPSE .
SV. FAC ; Ifil ¥ 3 J1 °# 48 bx MAP. HR. SpO,.
CVP. MPAP,
1.5 SitERE

K F SPSS 21.0 #f 17 %k 4 &b 22 & 4 b, H
i o R A IR A A DL £ ARl 2
(Mean+SD) #I~, WHFEZEIT 208 5 115
TR (H ) Fon, RHARTRE., &
BIHTJE AR PEEP 254 T 4% G b L AR F 7 2553
i, HropEE G i R A Student-Newman-Keuls £
B EARHTIE A IS bR LR T A B X K5
Ph P<0.05 hESAGITFE L,

2 #R

2.1 XFFERR SR F2 00

2.1.1  JEARTAS[E] PEEP B 124425k, PEEP
PRI, BEALAT Prgs Poas Prsiv Pesp BN, P
Pises Coun VU, ZRAGHE L (P<0.05),
)5 AT, PR Preacr Poars Pesis Prses Puaneas
Pyusr AN [6] PEEP 22 [6], LA K C,, B 7€ PEEP 4 4
emH,0 .6 cmH,0 ZAh A gt L (P<0.05 ),

A B

A : NFi+ HAMILTON - G5 FFIEHL 5 B « flishfikis it S8 A0
B 1 ARSI AT AL A O R 7 AL

Fig 1 Ventilator and echocardiography used in this experiment
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2.1.2 &S A PEEP IR f12f g aeql v
PG Ppess Pos Vit Prspy Puaneps Co SEZRACEHT
( B PEEP =2 cmH,0 ) ZRHESZITFE X, R
ADRS 78 B X I ) 438 iU 2 . PEEP SB34HT,
WG Cyp IRMAR TR, ZRARITEE
X (P<0.05), i#J57E PEEP #8380 Py P
Prsiv Pese 3900, Vt. Praners Puanses Cow JCH KRG
/N, 22 SAE G X(P<0.05 ), )5 LK,
Cyu %7€ PEEP N 6 cmH,0 ., 8 cmH,0 Z #1574
Bt X (P<0.05), HH PEEP =6 cmH,0 i}
Puuers Cuw ¥k H K{H. PEEP =14 cmH,O i C,
BOERIRASI G, 2R A5 EE L (P<0.05),
W3R 1.

2.2 XA INEERIF N

22.1 & Bi§T A [7) PEEP B} 45 0> If) E 48 #7 A8
fk  PEEP 3 3 B, 3 B [T FAC S48 #4528 /)N,
SV MR G/, ZRA5IHEE XL (P<0.05),
H:rft PEEP =6 cmH,O B}, SV ikF A, W32,
222 {85 K [6] PEEP B 45 00 T BE 48 b 19 AR
fb ERIRTG FAC, SV JEZKEI 22 S A 581t
22 X (P<0.05), $#E7RJ& ARDS A B B2
PEEP i f, 151 SV, TAPSE I T AR AT,
% BB G2 X (P<0.05), PEEP i I4H;, &
BiJ5 TAPSE. SV SEMSRIFI/N, ZFA5I#E

X (P<0.05), H SV 40 57E PEEP =4 cmH,0 &
10 emH,0 WK 5 TASPE Z84b e E % 5h, W3 2,
w2 s, @RS SV R Cy, B PEEP 38 i H AR
T, SV I Cyp PR AL L £

2.3 XmiEzh HFEHm

23.1 IEBEFTANE PEEP BFIMGESN #8945k PEEP
BRI, ¥ERIRT MAP, HR & SpO, R4 it
= Y (P>0.05), CVP. MPAP T8k, %A% it
X (P<0.05), W3,

232 &S ANE PEEP WM 3l 122 ik v&
FiHT G MAP, HR JEZ K- 22 5 gt 2 X
(P>0.05), PEEP H finid #2 vp 22 % o G i 77 75 &

(P>0.05), & B A J5 3L Al R 25 B SpO,. CVP K
MPAP 2 7444 Giit2¢ 5 L (P<0.05), J& ARDS
A B & 1A 52 0, PEEP 7% 4k 5 3 A5 S 19 SpO, .
CVP X T 1 BIHT, MPAP (5 T 15 BT . PEEP 334 HT
IS CVP. MPAP. SpO, 728 Kk, MAP 4728 K
JEAEAN, ZRAGIFE XL (P<0.05), Wk 3,
H tf MAP 7£ PEEP 4 14 cmH,O fl 2 cmH,O i}
WA FEKR, Z2REGITEE XL (P>0.05),
MPAP #H %} T CVP 7E PEEP 14 il i:f 7% rf 48 i ifg
FEH R

3 itig
BRI <L 2% ARDS B IR 4 INUAE fr) G

£ 1 EHEETSAE PEEP IHIFIL J722 19754k (n=6, Mean + SD)

Table 1 The changes of Py, Ppius Vt, Peg i, Pes g, Piransss Prranss Coiae at different PEEP before and after modeling (7=6, Mean + SD)
PEEP it Ppeak P Vit Py Pse | -~  — Coa
(cmH,0) . (emH,0) (emH,0) (mL/kg) (ecmH,0) (emH,0) (emH,0 ) (ecmH,0) (mL/cmH,0 )
2 TSRS R 12.7+0.6 11.7+0.6 233+1.7 2.8+0.5 0.3+0.2 9.9+0.1 22+03 19.2+1.1

WS 15.7+0.6° 14.7 £ 0.6" 14.0 £2.2° 4722 3.0+0.3" 8.6+0.9 -0.9+0.2° 8.4+£1.3°
4 WERET 147206 14.0 £0.0 23.0+3.8 45+13 1504 9.8+ 1.0 25+04 18.1+1.4
by e 16715 153£12 19.1£3.8 49120 2.8+04° 10.8 £0.7 12£04° 133+ 1.5°
6 TEBEHT 17.0+0.0 16.0 +0.0 21.8+3.7 6.9+2.6 32+18 9.8+2.8 28+1.8 17717
TER IS 18.7+1.5 177+15 19.8£3.2 5.6+2.4 4.0+0.6 12.7+0.6 2.1+0.7 143+ 1.6
8 TEAHT 19.0+0.0 18.0 £ 0.0 21.1%2.1 9.7+0.6 59+0.7 89+1.1 2.1+0.7 164+1.4
ERE 20715 19.7+1.5 19.7+1.8 103+£9.9 65+18 94+86 15+18 142 +1.9"
10 WERET 20706 19.7 £ 0.6 202 +1.0 18.0 +4.7 95+0.8 23+52 05+0.8 156+1.4
WS 223+15 21.7+12 19.8+1.0 17.0 £ 8.6 102+1.1 46+8.1 0.3+0.7 13.0 + 1.5°
12 WERRT 22706 21.7£0.6 18.7+1.6 20.3£4.0 120£0.7 23x45 0.03 £0.7 145+ 1.1
TR 247+15 23.7 +0.6" 168+1.5 249+1.6 125+0.5 0.5+0.46 -0.5+0.5 113+1.3
14 picy ] 24.7+0.6 24.0+1.0 172+1.7 224+3.7 142+0.8 2.0+4.0 0.4+0.6 134+12
A 26.0+1.0 253 £0.6 158+1.5 263+ 1.0 14.6£0.4 0.6+0.4 -0.6+04 103+1.1°
Ji YRR 232.73 196.33 231 22.02 105.278 4.524 6.499 64.803
by e 24.829 41.95 291 9.87 87.86 4.29 5.84 48.89
PH TR <0.01 <0.01 0.043 <0.01 <0.01 0.009 0.002 <0.01
ey ] <0.01 <0.01 0.047 <0.01 <0.01 0.012 0.003 <0.01

Tt P WRIEWEFE, P, ATEE, VEREIRE, Py ARSKEHEMNE, P AR EEMNE, P HRSEEME, P HIT
BEEME, C AMMERSRE 5 SIEERT S, *P<0.05
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F 2 GG AR PEEP BHA7.OHIRERE L (n=6,Mean = SD )
Table 2 The changes of TAPSE, FAC, SV at different PEEP
before and after modeling (»=6, Mean + SD)

PEEP

(emH,0) Wfsi  TAPSE (ecm) FAC (%) SV (mL)
2 T AR 0.8+0.4 49.6 2.1 11.9+0.6
by 0.5+0.1 250+ 1.4° 44+1.0°
4 TR 0.8+0.2 42.1+5.8 13.1+13
RS 0.4+0.0° 29.7 £0.7° 6.6 +0.4°
6 TERIH 0.8+0.3 42.7+1.8 143£1.0
TR 0.5+0.1 31.8+1.6" 6.3+0.4"°
8 TERIHT 1.1£0.2 45053 134£18
TEA 0.6+0.1° 28.1 £ 7.4 6.4+0.6"
10 TEHT 0.9+0.2 43.5+6.9 12025
by e 0.5+0.1* 31.6£2.8° 6.6+1.4"
12 bt i) 0.8+0.1 38.1+5.9 13.9+£0.3
TR 0.6+0.1 288+ 1.6 52+0.6"
14 TERIHT 0.8+0.2 33.1+5.8 9.1+28
by ] 0.4+0.1° 25812 51=+1.1°
F1H TEAHT 0.74 3.09 3.24
TEE 6.22 2.03 6.54
P{H TEHT 0.624 3 0.0385 0.032 8
by ] 0.002 4 0.129 8 0.001 9

1 : TAPSE R =R IR, FAC A O TFAR TR/ 4,
SV fpdi i ST R, “P<0.05

B

2 _ ~
: _ 2
3 -~
£ i
o - Ex
= - £
= b4
b7 _ i AR @
g L

PEEP (cmH,0)

2 &S ANIE] PEEP BB e R AN P Ak e
Fig2 Comparison of SV and C,, at different PEEP after modeling

BT FBto ARDS F835 FR S SR B IF 3l AU i
SR Ay, if 2409 PEEP R385 fE A i &2
ik, MEE A, NS PEEP /K5 ff iy id
RERK ANV et i, Ml B2 i s PROGH , il sl fik
FEFt o anfarikde—~5iE i PEEP /& ARDS 8%
MUMGE SIARTT IIXE S o YATURGE TR, il R fof il
JIIKERYEAR: DI SO =il iy | TR AR 2
A PR 1 A s ZE RN RIIN) e R ARG B R
FI) 116, Bt LAAT O R G fer A w U R A
INeH R R A e i) | I (ERANE S F cBZ N S A
SERENINKE S S B D E APk, BN sh bk R
KA E G, S TR A D IIRE R
gy B s sER U, HETRH 4> ARDS JRYT
B AL AT OIIREAA T A, T RE LB A DA

A B

A, B HATHZ A WIEDE 8 A = UTH N E AN R, 5 A
FILLE:, B A OELEHFY K
B3 RS RO I AR IO O S DT T

Fig 3 Comparison of echocardiography before and after modeling

SEX ik ( mmHg )

- P-4t ok e -
Jil SN A

Rl ( mL/emH,0 )

PEEP (cmH,0)

Bl 4 &5 AN[E PEEP -3l 2 ok A A A 25 00 1 A A
Fig4 Comparison of MPAP and C,, at different PEEP after modeling

RELORAR FE 08 1 i 3 e e IV A5 28 78 53 1 4
A, T H B CHOR B IR g B A U e
MLBEEEARY, e ODeer=Em, B
FOIIRE IR AE T JE ARDS HE UL, ALK AT
ik 60%!', It H AT LI REAR 2 ARDS i AL %4
IS FERE R 1

RS ML E] ARDS JE S 1 PEEP I8 I},
SpO, JG AN, Vi, Pyyer JEHE KT W/, U0 B Bl &
PEEP £ — € Ju B N B3, 1At FSOR 5 il
R Bt =2 348 K 15 il R 2 L LA FH i () 3R s
AR FNF A T S R S B R bR S T, S R
SARBEMERT 0 cmH,0 7RIt T HeR A,
/NTF 0 emH,O $E/R P A M AL T3 BIRES .
S, FR DRI AR RIS R PSR B il R N
MR S AEIEAERR S, (H PEEP 4kZt hn 2 S 808 <
HAIPAORES IR A/, et firh, WA
WG FIPAORES I, nTRESRRIG IR, SR
AAHEME e, AOEFAORE MR TR,
FOEAE T ey 0 I 7esss ), Seba it il
RitiF PEEP A3 &2 5k

SLus B FOR % PPEP BN, AR B K,
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F 3 WEEETEAIR PEEP B Il 8) J) %484k (n=6, Mean + SD)
Table 3 The changes of MAP, HR, SpO,, CVP, MPAP at different PEEP before and after modeling (=6, Mean + SD)

PEEP( cmH,0 ) A a5, MAP (mmHg ) HR (K /min) SPO, (% ) CVP (mmHg ) MPAP ( mmHg )
2 TR 107.7+5.5 97.3+£2.9 98.7+23 8.7+0.8 22.0+2.0
by e 108.0 £2.6 973+5.1 63.3+2.5" 6.7+0.6" 28.0 £ 0.0°
4 TERIHT 110.7 £5.5 94.0+2.0 100.0 0.0 9.5+0.5 23715
T 1143 +7.6 91.7+6.4 68.0 + 4.6" 6.7 +0.6" 29.7+0.6"
6 TEARTHT 103.0 7.0 93.7+8.1 99.7 0.6 103+0.8 257+15
T 1253 +6.1° 90.3+2.3 70.7 +5.0° 7.7+0.6" 31.3+06
8 TR 101.7+3.8 96.0 + 3.6 99.3+1.2 11.0+ 1.0 27.0+1.7
by e 125.3 + 4.0° 87.0 + 4.0° 71.3 +£8.1° 9.0£1.0 323+2.1°
10 b i) 109.0+3.6 96.7 £6.7 98.7+1.2 122+13 28.7+1.5
TSR 1243 +6.1° 86.0 +3.0 75.7+6.7" 93+0.6° 35.0 £ 1.0°
12 TSR 111.0+7.0 943+2.5 99.0+1.7 133+13 303+1.2
T 121.0+5.0 85.7+15.1 773 £42° 113+32 35.7+32
14 TSR AT 1123 +6.7 79.0+12.8 98.7+1.5 152+03 313+1.2
by I 113.7+4.2 85.0+ 6.2 78.0 + 6.1" 103 +£0.6° 413+23"
F{H AR 1.54 0.53 0.45 19.07 14.81
TR 5.02 1.13 2.77 5.23 19.24
P{E AT 0.238 0.776 0.835 <0.01 <0.01
WA <0.01 0.394 0.045 0.005 <0.01

T : MAP Jy-FXZik I, HR HFFIAAR, SPO, NIRIKINAMANE, CVP AL#ikiE, MPAP Jo-FXMighi ki s 5 SSasminy lhie,
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[BE) By HES2ECH MW ( disulfiram-like reaction, DLR ) /N EAEAY, WL JE A
A H BK (reduced glutathione, GSH ) XFiZARE A I 1 2% ) Ho= W) CEEK A2, sk Mk
C57BL/6 /NEL 35 H, HIBEMLECFRIERHL BRI (M4, n=21) XA (SH, n=14),
IS TR SR (M4 10 mg/mL, 0.02 mL/g) FIZEFRER/K (S 4 : 0.02 mL/g) ENIE
WS, BH—K, H2d; TRREMNGE | h 4T OB (20% viv, 0.01 mL/g) #H ; )5 20
min [ HEFRIKCRIM 50 pL., EAJS M AFENLN 3 4L, BH 7 K, T LB B G 30 min 433
BT 5% HEINE (GS 4l ), MiZEKM /44K C (DC ) K GSH %W (RG 41) MG (0.01
mL/g) ; HJF 0.5, 1. 1.5 12 h 4350 AHEFRBKCR I 50 pL, BEBUMTEbRA A RS G 2, B
R LS. PIALEAE IS REAR ¢ K000, M4 3 N4 VEOR B o 22404, 3 4
FEAR Y £ 8 LA Dunnett-t 55007, R M A IMIE LBEKFE (2.96 +0.52) mg/100 mL 15
F S (2.07+0.22) mg/100 mL, ZFALHIT#E L (16.096, P<0.01), GS K& DC W4l 1K
K25 A8 T WG B S B0 8 X (P>0.05), 5 GS & DC M4l Lb4s, RG 412
K BEAE-TFHHAT (0 h) 2Z2RTG2#E 5 THUG SIS CEK 2R BA 52 X (0.5
h, P<0.05; 1h, 1.5h#12h, P<0.01), RGHLEKTS GS A ki, FTHEHKNEERE



