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B ILFREE AL EFE B sk | RE h BRI

mEA ORBHRX

BE FILFESRS DLEHRBRSZ—. FEWRER
EEE I, FULRBANINGREE, (EEklE
RO O, F6 T, FFEBXSHUE LARFEFTY MO ULEE O,
fite TREOMEAEIIA, FLAERAELR B
R R AR -, gRIEREEE O, 51 & Mk
AT JHERABIER O Gt O KA TOX
DRERIBIEFAMN B BAE N R BIKESE LA
fB P TP B $ A 7 BR R D RO 0 T R ML E R Ao

X@iF FULKE; DR O ks 7Bk 220 By W
Bk Ozs KELLTTHE R

BMGLIEERERE L UL O, B0
B, Midit 2 B REY KIS ARt
25, M F (llex chinensis Sims)HRLF
WM RERER, GEILELSERE 6 Pk,
EEMRE3NM=MERM0,. HhFJLFRRE
WinERERE, TRILZEER(protocatechu-
ic acid; 8,4~dihydroxybenzoic acid) &A%
DLEE O, &, KEERMAT 160 #l & LF &
&, WOLEREER K OBESE—ETRY,
A SO R IL I BR (A SRR B F0 F N A BB,
A3 Pl R R EV OB LI 45 R AE—ARaE,

% L

— RIILFBREBRENBRE VIO,
BREFW 21 R, BEMEIHRA, 2.710.6 kg
(X+SE, THD. FAREILZAMEER B, &
ZEME 4 IR, 2% O K, B R
10 mg/kg f5, BEALEHERERAN TR
%, MEREREHRR®, HHINETRSEKKD)
FRBUL FIREH, DIREAKBERASS, |
B FT 27 Astrup BRIR ML S0 3T X E Oy
E, REHRER O.AFF, T A LAl
# O, B (ml/100g/min) = & R 8 Fi & (ml/
100g/min) x BhEpk L O, 2, i3 & &k
W75, FEE 1ml/kg DIA,

(FRREHB S EBWIE, B0

SERERNE L, MBA. 6 R,
EEBKE, BRERERL LR O, BHT
ABE, OETE, WeR, BELET
40 ug/kg, ItHE BT HE, 15 min KB 108+9
mm Hg T = 56+8 mm Hg, LEFBHE,
TR T RIRD 0%, 5E O, BRE 60% &2H,
HEN AR 16 min, F EREH., HER,
HEE EIRE 4ue/keg(80s WHE5E))E 1 min,
MmE R BTk, Lk, EiREE W A
98%, #& O, BN 190% , 85t ¥ &y i, I
ILZEERA. 3 6 R, B ERULA B 80 mg/ke &
1—15 min, SREFEZLAHE, € 15 min
Wit O, BIE(K 47% 24, MESLRE LI,
TEEE THREINKRE, LRELRE ., EEHIR
JLEEERJE 16 min, HEFEE EREE, 1min K
EREHEMMOEESEHET LREALR
ZRABE,HO, HEMIMN 0%, SHAB
FREHALE, —FE2REEEE(P<0.01),
FIAFILFX BT WIS LR R BELIL
0, BM(E D, EB—RARHE I #
BERJLF Bk o0meg/kg 5 B o ERILF B
10 mg/kg, kA L BRRE IR - M T EUILF
BEFT B EOAE O, B3,

=. RILFBRXAR LI & & 0. ¥

1. %% KRo7TR, MEHERA, &
#H 268+32¢g, RFLDMIER B O 3R B K
RO AL e O, 88, SRR il RS

1979459 4 4 Hueds 19804 4 A 25 HEM
*EmkE, XA, RS BEIS TR, £8
N5 LE.

*k 1978 4E 6 Bl B RAREHEES, BRHE Y0
HR” AT 1977 £ 11 AEERLFEES WD
7O K 1978 £ 11 A2EBREHEZRESW (L
R =
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A 1 WHET IR ERRILKBENBERE A TSN O,
TR RIVEEBRATIRE LR Eeie O, T 491ER
% 3 % |WRE| TREHE DHLEE O i ) B & i =
GAlED) # | % | (min) | (ml/100 g/min) | (ml/100 g/min) (mm Hg) (¥R /min)
HEEhK 6 B 3 7246 6.30.7 112+10 134 £7
0.5 ml/kg B 1 T1+8 6.1%+0.8 11249 135+6
P . i 3 8211 6.4+0.8 1089 1388
40 pg/kg B 15 313 ¢¥ 2.6+£0.3% 56 + 8% 104 £ 7%
B kmE . B 3 2413 6.1+0.9, 94+9 134+9
Apg/kg =1 1 143 +16% 17.7+1,8% 138 +£11% 162 +£15%
FILFBR B 3 17438 6.731.4 102+9 130+6
50 mg/ kg ; =] 15 8414 3.8+0.8% 101+9 124438
B LR
+ + +
1 ek B 1 161416 6.3+0.54 135316 144+9

* I5A25aTLEE P<0.01

BOOHMMK R, KRARIERE, EBx
E, BAKEEE&S, BETHE KRN L%ED,
WK NS 16—380 min, sk BIFFBHREE, T
& 20~22°C. AL 35 2R 24 120/min, 4h
FEIREF720 60—80 mm Hg, #3F \: I ith & 1l
WA, HOES O mBERANERESE, 7
RIS REOHER, Wil —RsTF O
JE 10 cm, SRR 3 S0 AE S A O (B B fpk e
I #& TOEK S 16 B8 20 cm), RUME.LME
B A MBI DAL O, Wk 88, AT
BERFEEA MR R MK & O, X LALTIHR Oy
WM, M EsR7E 80 ml 224, fEim
e 4l O, 10min, 1 O, faf1, T M ey
TSN O 5 8Fk, P i it P9 4 I 4% RE I )
WNDME, T ifn i8R 9 814+0.5°C,
DR E, WEOHBR, mEM
DX, HFETETRER, REAALFRS,
DR EZREERE, DRERERI. AR
FI TR IR 2% 204 HY 2 P AT B I 18] £ 0
PR O, WK TH]., MRALRFFRERIBK,
HKBATHMERRER, RIbNES, 4
%)51,3,6 min W& LW FEFS, 7£E bmin 5
KANTIFEAS, MEE L ALREE O, BiA,
BFERZR. KREERRFE. FRH

(b-2) 5 (d-c) #BIL % P<C0.01,

ERRGEEE, FEE O, it [4
W, AfEsitTrhgaama, A%4d
5% RAR BT,

2. ¥R ZRNE R £ 24-80°C,
RNE 2, WEAEA6R, UFEAanN, WG
DL O, BEE] A 19+2 min, £ &5 K
FER DR AL KA1 4 B M (K 39%
831% . LEE TG % (carbochromene )4 8 F,, 5
F 4 mg [5G O, Bf A & 38+ 3 min,
53 RALEE P<0.01, MERMDER 45 FIRE
29% M 80% ., KA ZKEES RS 3 min L
R 22%, TXBARM N2 %, £5
LEFTERGBRSLEEINES, EREE
RO LI B O, Hym 18] 3-8 1 P A Lo BE 1T,
FIL9HE O, LB,

FOLFERR S 4 #1347, S H IR
M, K2H1, 2,8 HETRE, NRALNT
B O, BHEH 24+ 5 min, JF LI ER 428 10 mg
&, LA O, RHAIZE & % 36+7 min,
53 AL P<0.01, RERDILRE O, &
HBCEBESERKD, 4 FRILERE 8min,
DR EM N 10%, NRAXHE, " ALK
IIFRBERERELIROBEALT, BRELE
KOOSR O, FEE, 2% R0 4 fEM
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A 2 LheHF ek RIURE X UA S A1 E, SHrkE, oEfoReHg
Y T ] ’H < I 2
w5 O LT D H &g il )25 b :
Bk O, (ml/min) (mmHg) (& /min)
B fA P
G | cmimy | % B W ’gigmml%mﬁ GoEY HB| ST |8 & | HR
1942 [17.4+1.1(17.7%1.2 T8+8 48+ 5% 162+14 (11216
h 0 — Q09 -~ 9210,
A ok 2 g =8 n=8 + 2% 2 =4 0= 39% 2= ot 31%
ZEETE | 38£3% 113.1+£1,0(15.9+1.4 L 5516 17818 | 90+ 15%
+999 — 9409, ~ 509
(4 mg) n=8 n=8 n=8 % n=§ n=17 29% n=4§g n=g 50%
245 |17.14+0.6{17.1%0.8 10311 |4540.6% 16514 | 65£6%
3 0 ~- 579 ~619
A 7 oK —1¢ a=14 n=14 n1=1f | n =14 % n=14 | n=1\4 61%
BOJLZ T | 36T [16.4+1.1{18.2+1.2 99+0.9/60=0.9% 14511 | 42+4%
+109 -399 ~719
(10mg) n=15 n=13 n =14 0% n =14 n =14 9% n =15 n =14 %

* SRRALR P<0.01

DRI KFTS B BR(E 67% M 61%.
A BIRER 39% M T1%. JFILFE B BB
ZRGR O, THBIRMETRHE, ek M BLx,
XX R LILRE O, RAREF K., 44t
SR BT, EiR® X 20-82C., R
4 6 ., WE AL O, B E J 18+ 1 min,
S AR, H sk O, K H K 26+£9min
(P<0.06), BEMZIRMAEE, N EHR L
=, RILFERRS B R 3h Bk B 1 3 Bk i 5 R
HEEWE 5 Xapmar DM B 7 0 2%
B, HENER,THEEESEC(EL),AE
AT IR, BEBATRI KRR
RETERE O, A ENMREEERNf
PMENEROBMASRIRHN., EEHEH
MEE, DRIEMRERRZET. EHELIBE
AL, E—KERETHEEREEK, RE
HEEREHROERE R 25 EREN,
HEHBRABRNELGTUE, WU EHTER
ff7 (mm Heg) &m0 28 5 i M FE 7,
¥We R, AE16+4 kg, &+ FJL Fm
12.6 mg/kg, VIERERKRE 7 B A bR, L TAAE
e {8 12+8 mm Hg, #4230 min 274, 4
1h HERKY, &S0 ESFRE EAE

DRI B REE O

2), UREARLKENRE, THE ) £E
ft.

B A
B 1 mEEDNEERE
A, #mE B. HWlE C. Bk D.#
M E. BSHEE, AWELEAN F. #ESKE
R, FIEMEKESNIRBHEEZ 0% G,H. FA
BRzEE 1. KBEET 1. #KERER
L,M. fRiaKE2Z3H0

140 .
’L’OLM/WWVM‘ M fE (mmHg)
TR B Bk ffe 2 il
@ /) (mm He)
B IR0 s)

2 JFULFCERX o FE RS2k sh ik A2
EX ME R
9, 2, 13kg. ) R iv EULER 12.5 me/kg
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Bes, thE18+9ke, B JLF
B 4 mg/kg 1 22.8 mg/keg, XU JE K G K
mEM OB THBEm H4R, Ha

JRLE: 20 mg/ke, i B SRR BT AR TR EE L
Ft, TJE B A& 7 7E 16 min N H (I (E

J 16+8mm Hg, ZHEW, FEJLER B
WBBMAS F Y AE B, T AR 8K
7,
Ho®

7255 5 v 3 R B — i FR A 5 s K e
HWE, FIRMEIFOLRES M, B AN E
Ei, ERENTEDRERERN 0, 5
ey O #EFATE, RERBERBH L4
TR WROTIR R, AR ENE M IR E R R
R DL O, B, fENRMIER B H
. FRAVEE T LR EAL BTN, AN
PO R 2R R B A R AR, TSR
5 Kmewn® 3 —5, JHUL 2 B B30 053 3k
R G, BEERRLALEE O, 1, RS -
BRI Oy &, IEEE 1384 % AR
FAER, THSHER, BMAER FR, B
KR ERR LU O, BRIMHE Ll Z 28
Y, i

B E T TR B 25 25 A0 B R
RIBLL B EINLEA T H—$ IR, BHD
SR L5 W TR R B0 L 36 O,
T, B AR R L 1 S B Ty
B, BEGERLHER, BREW M HS
IR DL e O, LR TTiE, B & Bk
SEBRRE X, 7% SO R U TG R e S R L,
KROTG: O, (ER 5 ZREBETE 4 B,
AN ERREORILE, EEpERE
(T, B 25 Bk B BIE R O BLE S O, Byt
B, GBI B B O, Ml mEA R T, 754
ENFAHTHELREH TN R 8, X 5
G5O IS O, WEH%, (B 7EimsE
B, RILOEPERE, fo IO, &
Befik, S4h, HRRSEHENFHED W

KEAE Lh FEYEE O, &, i B JF L5 #5600 mg
B BE L 3 O,( - 108467 ml/h, n =10),
A T 0 BROUL A BR R e O LEE O, B 2T R
O LR O, BFAISN, 7T 5 R A 7E A A A2 L L
il

g bt LIRS LR A GE R RE
W, BeERmd L EE, RESHEEMSLIEE
O, BFnigE L L EE O, R R, BRI
FLAZRERT#mitmn, =F@EdH 2Bk
ROILE O, &, B &,

B FILEBRRASHERAEREHENR SME
FHEEREEERASMHE, ATalkmhb mEiEhs
IR ZIEEERRREEDS T HiE.
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EFFECTS OF PROTOCATECHUIC

ACID ON MYOCCARDIAL

OXYGEN CONSUMPTION AND TOLERANCE TO ANOXIA IN

ANIMALS

RAO Man-ren, LIANG Man-da

(Department of Pharmacology, Nanjing Medical College, Nanjing)

ABSTRACT Effects of protocaiechuic acid
(8,4-dihydroxy benzoic acid) were s:udied
in open-chest cais, The blood ouiflow from
the coronary sinus was collected with a
plastic cannula inseried inio the sinus via
the right auricle, Myocardial O, consump-
tion was calculated as the product of the
coronary venous flow multiplied by the
arterio—venous O, difference, It was found
acid 50 mg/kg

reducrion in

that iv protocavechuic
produced a significant
myocardial O, consumption o about 47%
of its initvial level

Adrenaline and protocaiechualdehyde
induced increase in myocardial O, con-
sumption could be pariially antagonized
by protocatechuic acid 0 mg/kg.

Regional vascular resistances in left
coronary circumflex branch of dogs and
femoral artery of cais were decreased,

In order to tes: the effecis of protoca-

techuic acid on the tolerance to anoxia of -

the heart, we established a2 heari-lung
preparation of rat under cryo-anesthesia,
This method allows us v0 measure the time
interval during which the heart uses up a

certain amount of O, by performing a cons-

tant work load, This duraiion indicating
the “wolerance to anoxia” was defined as
the interval between the stoppage of the
respiratory pump and the emergence of
anoxic failure (cardiac output was reduced
almost {0 zero and aortic blood pressure
declined

carbochromene 4 mg and proiocatechuic

sharply), In p7 preparations
acid 10 mg significantly increased the
“tolerance to anoxia” over the conirols by
about 100% and 60%, respeciively,

At the end of the anoxic experiment
proiocatechuic acid and carbochromene al-
leviaved the decline of blood pressure and
reduced heart rate more than controls, The
determination of the tolerance io anoxia
in the heari-lung preparation of rat is
recommended as a relatively specific
method for the study of effects on the O,
consumption of +the myocardium, useful

for evaluation of antianginal drugs,

KEY WORDS protocatechuic acid; myo-
cardial O,

anoxia; coronary sinus flow; heari-lung

consumpiion; tolerance to

preparation of rat



