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The Comparative Study on Wide Frequency Band Electrocardiogram
and Electrocardiac Vector Loop in Several Vertebrates

. ZHU Jian-Ping Al Hong-Bin
( College of Life Science , Shandong Normal University, Jinan 250014, China)

Abstract: Wide frequency band ECG of lead I and vectorcardiogram in anesthetized mouse, pigeon, toad and
crucian were studied.(1)In mouse, toad and crucian, the direction of the main QRS of lead I was upstroke, while
in pigeon, the direction of QRS complex was inverted. (2) The durations of QRS(ms) were 8.8 + 0.9 in mouse,
36.5+ 1.4 in pigeon, 79.0 = 11.0 in toad, and 28.3 + 5.7 in crucian. (3) The position of vector loop in the frontal
plane of QRS in pigeon was in the quadrant of —90° - - 180°, which might explain why the pigeon’s main QRS of
lead Il was contrary to other animals. It laid in the quadrant of 0° — 90°in mouse, toad and crucian, in accordance
with the direction of main QRS of ECG. (4) The vector loop in mouse was the largest among these animals, while the
vector loop was the smallest in toad. Additionally, the vector loop in crucian was abnormal, some being triangle,
some being “8” -like, and some being half-round, which might be the reason that there are many notches and slurs on
R wave.
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A3 00 F LG B A, 9 1 B 18 (AR 50 mm/s) , X
WELERK Y, WK SRS, FEREREITE
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1.1 #¥ B#HMA/DR,FE 18~33 g, MBEARW, H
WRPEHRELRS Y P ORME, R, 4EH 350~
500 g, BEREA T ; WS IKEE 30 ~ 50 g, BEHER 1, B B Y
R b A Yy A R vl SR 4, A LR E 100~ 200 g,
AR, TS EE,
1.2 XWHE
1.2.1 LHEERCCHEENBFRHREGERIE OB
15 B0 SR & 25 S NHE-1000 B 55 44 .0 i3 {5 B
SIRTAL (R BT A A A2 7=) , K 1000 4%, 45 38 Wi fif
0.05 ~ 1000 Hz,f§ 52 A/D 4, B AL R A I 400
DEEERERICREE N SBR-T B &R B 2,0 %
LS RIRT]. ‘
MELGERT,EEFBRZEE (20 mg/10 g AE )E R

SRR B ,30 min 5 0L E F— AR E#HFOBER
fSR A R0 1 B R A IE T IR TR AARR A 4
R (5 2S4S A TR T, 8 Se i REAR R
SHMERKS WO BEE, 25 SBR- 1 Bl &R I
BT R EBE O BRI I

R85, BR T, %W M Z 5 (1250 m/kg o E) B
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2.1 4aFE#RIYLOEEI SEMERES

%N

Bl1 4FEHESHYE WFB-ECG % (Lead 11)
1. ANE (R EE 1401 mo/s, REE 20 mm/mV); 2. A8 (A EE 350 mm/s, REFE 14 mu/mV);
3. SRR (R EE 70 mw/s, REE 14 mm/mV); 4. 8046 (FHEE 701 mm/s, REE 14 mo/mV)
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F G WEERE WFB-ECG I S8 P J% \QRS I . T B #5
WETBE (B 1:1~3) 80 (L JLIE WF 49 QRS LB, P B A
THHAHE (E 1:4), PE DERFLH P EHE,
TiSEAR I P B8 B ; QRS BB /MR Wb a0 & 3y
B, TR EWRE T, HF, /MR QRS BRER
RS; 52 Re; M A (XL — B KW R B, BE RB L7
ERZHULE M RAM QRS R E S B(BAE
ME S), B SEMFARE —RMYIE; T 3. /DR K
FOUEERM TR BIM I, S-TE . MBI AR KK ST, B
NRFIERAEI T , BT LA QRS WEBEIE A (BP J &) Bexk
BE. FXHME:USEAIR  BREIER THEA
HHWEEN TR, MEHENETA, MU S KX

o WM SR (PR B)MMZ AN T K.

22 ARERDVHOBEARERA DRIEBRA
B9 BT QRS [ BIFHALTF 0° ~ 90° R BB 19, BLLEAT
FIEIE RS BT, LU/ B & 1 B3R Bk (/8 2:1), 45 8%
fI 8/ (B 2:3) ;848 14 QRS /1 B SRR RS (B 2.
4,5), EHESAE, ANES"SH, B8 W2 ¥

- BB ; RASHI QRS [ B3R A2 F - 90° ~ — 180° 2B K

(B 2:2), MBT=F 319 QRS MBI 5 M IEHFHK .
2.3 WFB-ECG Il 8B QRS B KIS BT 4
Fgh ¥, QRS B HE ARz At ], AR BO B , D R
B (U AR 1/9 Z245 5 QRS B i e {1 | J0 ) i
SRR, DR B, BIERA 3 L (F 1),

E2 4MERIVWHEROCEERR

LB, 2. K65, 3. $80R, 4.5. @060 BH0:Y, .Y, REFRH 100 mV/em

R1 4FHEHIY WFB-ECG [ BB QRS i B 19 % T B 45 (&

MR (n =10) H#5(n=33) B (n=11) 4 (n=12)
>3 (WK /min) 566 + 124 186 + 61 319 39+£22
QRS ¥ B =42 5 F] (ms) 8.8+0.9 36.5+1.4 79.0+11.0 28.3+5.7
QRS KB IEHE(E (mV) 1.425 +0.327 1.389 + 0.364 0.451 £ 0.206 0.850 + 0.477
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PROFR BE 000 AE B h 4L, I R T 3K M6 RO AR HE UK S R A
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RIS, T e a0 R B AT TR R 4 ik
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el FBEURENEE. B U EERFAR
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B AEEE AR AR LT3 HYREE
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H AR 43 5 48 e SR ZE SL B o (AR 2 T U 2 sh Y e A
BOMBEAEYTHESIYWHER) L, AREF LB
FERBAFRIERHLOBBA, UETILHFYZ
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HAR L BD 804 ][ S8k QRS B RBENE.
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R5 Sturkie® B K Z HH A9 KBS0 B E R
EE ;MR W mMAHN QRS R FHY W
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Rk —%,

R 4E Einthoven iOE: 8- 221 ALIIS: R b %A Uk
RETHEANESHSEMLE, X 4FHYL08
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~ —180°% RN, BT LA, QRS MEFZE I F B L
¥ XEAAM,QRS BB E B NARM | T s Wi/NR I
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BETELEEN, BN, QRS WM R M™ L. UL,
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T 55t o A /N BB A BE AR 0 e B AL o ) B BR L
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BT O LY A, T/ RO 2 UL BR AR 4L T ra
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MM BHR. HETT LN, S a6 R /R —#F,
O 22 LR B AR Ak T B2 e O PR BT 0 LR G S BT
DMy fi. BEGANEIESHEESIY,. X
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A ERIER, B R — P R,
HAFESHYH QRSFELBRBEIRNESRKE,
REE PRAERG OB AR LB, MR
5B QRS BEBF VIS RABL, TIMAR OB
B, S H A E 701 mm/ms B, HIH AT B LB
BT RBICRIANAR . KT FHKREEILER
HABREHY DR, AN ERARBEFERKR
B2 5 FIRE QRS [ B3 M B R BE A AL R
i AEEBFEERRARR. RGN, 08
QRS W BB/ BYT, 5 QRS MBI RAF
BREER, —MRP, RO B3R I (o
SR FE )RR (I QRS FR=4L G H), AL
L EE R QRS HEA — Y., BXLE K
WLEE 3| (4 80 #1149 QRS MBI, REMAL T 0°~ 0°R R
W, HHNERBTEHARNER, FNERBT=A
(B 2:4) FHERBT"FH(E 2:5), FFHE
REEEE, XSHERG I FH QRS EMH EHAK
ZUBRABNEREHYEN, WA FULEHBA
ERAAMB HamBER, RITAN, TRREAE.0H
MUEEX, SHESRAIYEHTAR ., THAKNL
MAEFEOCEREVBERGEE,E#E0ESERE
BREMBRBRFHENERENSEN,
3.3 4% ##zhY WFB-ECG I § B QRS i & rHigl
ROtk 4 Fhshdh, LI QRS B i 5 4 B B B
£,35(79.0 £ 11.0)ms, XEHNFEBBROZNHE
SR E WL A R L) B B, (U /DR
11% XTI RE S\ TR ES RE REBER(FIHER
BB R HAEER 102" L RBEFHEMNX
F. 314 QRS I B Ig & {E A K/NA QRS LB [ B IR
/N RARRT B Y, M58 QRS W R MO BB UG 7E 4 BB Y
hEBREHN, /MR ERE 1/3, XA QRS [
BWE 4B HED, TPAROBRRHENEK. B
WaFEER — AR TFERS Y, Ed L LERE
K%, RBtRRAARE, ORQRE, I 2K QRS H
PR R (28.3£5.7 me) A LB G B £ 7 X KRR
ARSEHRR.
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