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Table 1 The direction of P and T waves on ECG of the yaks.

S Leads 1 11 111 aVR aVL aVF v, ¥, ¥V, N CI CII CIII A-B
iE [ 4 Adult 21 23 21 1 13 25 15 22 8 25
Positive 4E Young 17 29 29 6 29 22 17 30
o BR4E Adule 22 6 22 25 25 14 24
Negative 4E Young 28 20 29 30 30 30 30
™[ BetE Adult 2 1 1 2 1
Biphasic h4E Young 1
& R RAE Adult 2 2 3 2 5 10 3 1 2 1
Flatting i Young 13 1 1 1 4 1 8 1 13
iE 5 B4 Adult 3 6 15 9 2 25 18 2 25
Positive 4 Young 15 5 4 22 24 3 21 18 14 30
i "\ B4 Adult 18 18 8 1 12 18 2 25 25 20 25 25
Negative 44 Young 11 25 24 8 5 27 7 11 30 30 11 30 30
4 [A HefE Adult 2 5 10 7 2 5 5 3
Biphasic 4h4F Young 1
g B4 Adule 2 7 1 2 2
Flatting 4 Young - 2 1 2 1 4
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Table 2 The wave forms of QRS complex on ECG of the yaks.
5Bt Leads 1 I I aVR aVL aVF A\ Wi vV, Vi CI CIL CIII A-B
W4E Adult 4 14 12 11 25 25 3 25 25
gR
fheE Young 4 18 16 4 18 3 3 30 30 4 29 29
HR4E Adult 3 2 3 2 1 3
qgRs
Zh4E Young 1 3 2
B Adult 7 2 1 2 2 3 4 4 7
R -
i Young 7 3 4 1 2 6 7 1
pEfE Adult 1 3 7 5 3 2
Rs
e Young 9 1 2 4 3
pe4E Adult 2 3 1 3 2
QR
hiE Young 3 2 1 1 2 3
BeE Adulc 1 8 2 6 5 4 %
RS
4 Young 1 5 4 3 5 2
B4 Adult 4 1 4 5 2 4 4 2 2
QS
& Young 11 3 6 1 3 9 6
' B Adule 4 3 7 5 6 3 21
rS
: G14E Young 2 3 13 8 2 17 6 24
B4 Adult 5 4 3 i 1 1
Qr
4h4E Young 5 4 3 2 5 1 5 1
it v BsE Adule 1 1 2 1 1
e i4E Young 2 1 1
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W5 ERRIELE: MEESROEEZENEE, P YN T RERAMFTEITFIH MRS
AR E. FNRNE 1, Vv, CIl f1 A-B QRO EERRERIN R, HitHH P/P-R LE,
HREES AN 2 ¥ HhEESA S SIS S TUERE, DS () 4REE () M EGRMEN R K E)
FRo

Al

~ SIS

1. R-R [EH#RGER, REAM 2 SHEFD R-R RS54 1.152 £ 0.153 R
0.695 =+ 0.094 £, LFAYBISH 52.1 + 6.9 ¥k /43 F186.3 = 12.0 /%Yo

2.0, SPBERESSAETOE. ¥ R-R AfZANERED 0.12BL 1
W20 S DER SRR R IS, IR A 18 34(72%),2 $4E 8 3k (267%) BAE
HDERF. IREME 3LEYF (12%) BEAE 2 EESETHEE, 25495 1 L84
(G3%)ERFE 2EHE=EFHEME 2), 1. REAEFHE 2 FIHIAZEERNFE
AR LB %)(E 3),

3. QRS AW EHLHH:. REZFH=AFENRIEE, RN QRS LZE&EEH
Ve B, BREE 020 +59.3 £54.2°(F 23 plgk LD b hT), HrbhOd iR E (—20°—
—60°)44, 517.4% , AMEFE 12 HI(+30°—+90°), 552.2%, H4RE 76 (+103°—
+126°), 5 30.4%; 2 F44+86.8+39.9°, Heh Ll diAEMmE 1 H1(—30°) 5 3.3%, &~
B 16 HI(+30—+90°), &5 53.3% , FHIRE 13 FI(+104°—+185°), 5 43.3%

4. P RRPE A

®5 AFRsOcRESHNEAMNHREIR P/P-R ki

Table 5 The duration of different waves and intervals (seconds) and
the ratio of P wave to P-R segment in adult yaks.

I v CIl A-B
g B :
= i = T = B 5 T
lisads Rts Range FLs Range x:t_’ Range . Eks Range
0.066 0.04 0.078 0.06 0.068 0.048 0.081 0.064
3 +0.017 —0.1 +0.012 —0.12 +0.017 —0.12 +0.010 —0.12
P-R 0.112 0.08 0.099 0.072 0.106 0.076 0.098 0.072
+0.024 —0.188 +0.020 —0.16 +0.021 —0.168 +0.021 —0.168
P/P-R 0.597 0.355 0.821 0.5 0.674 0.233 0.867 0.429
/ +0.199 —1.0 +0.185 —1.2 +0:235 —1.2 +0.196 —1.222
P-Q 0.176 0.128 0.177 0.152 0.174 0.144 0.179 0.152
; +0.024 —0.22 +0.024 —0.22 +0.025 —0.24 +0.022 —0.24
ORS 0.072 0.056 0.078 0.064 0.078 0.06 0.078 0.06
+0.009 —0.084 +0.005 —0.088 +0.006 —0.088 +0.006 —0.088
S-T 0.182 0.116 0.180 0.14 0.181 0.136 0.150 0.144
+0.029 —0.232 +0.020 —0.212 +0.026 —0.224 +0.028 —0.248
T 0.086 0.04 0.094 0.072 0.092 0.04 0.085 0.064
+0.014 —0.112 +0.012 —0.12 +0.017 —0.12 +0.013 —0.12
Q-T 0.337 0.280 0.352 0.312 0.350 0.32 0.356 0.32
+0.022 —0.38 +0.021 —0.4 +0.020 —0.38 +0.024 —0.4




(D) P #(E L), WAES A-B SBELRENP BEHRER,LILIL, aVF, V,fi
Cl BRI PEZHELER. Vi, Ve, ClII FEAPREBEMM, aVR SEPMPELHEKE
BEME. REH ClI FEPHEMEMNM, 2 FHLWEME. aVL SHEY P B EK A
REo Bl SEA /DI P B2 REREISH, ﬁ%ﬁ%lﬁﬂﬁiﬂ(o afzﬂseﬁa%qnﬁ 341(12%),
SEEAA 1 51(3.3% ) P 2 Wik (& 3),

(2) QRS L&k (% 2). WMESESF QRS %Aiﬁ‘aﬁﬁtt*ﬁi—-ﬁﬁﬁﬁ Vs (qR &),
V. (qR &), CII (Br2 %4 14024 Qr B, HAEY qR &), CHI(BR2 %4 16124
RASN, A4 qR B A-B FER(EKZEN S B),

(3) T ¥ MARES: A-B SELBREMTREEER, Vi, Vi, CII 1 ClHI Sk
RTEEEAR. REL V, SRTEEEER, 2 PHZHEER. HESKTEE
BARE, BUREASEGE Do FSBOEE L T HE LR,

5.8 EGE 3 fuE 4) | B

(1) P IEMPFEEEE, RASESFHEL A-B SEE .4 5124 0.133 §10.136 35
tho fAF P BRI E, BAEALL V. SBERE, % —0.084 &R, 2 FAL) ClII FEERE,
A—0.073 Z{R,o

(2) Q¥f: REHQUARIED aVR SEEREE, 24 0.173 &R, 2 FHDL I SHE
%, 0.176 iR,

(3) R¥: FRASESMRIEHLL Ve SHE5,45 5124 0.646 71 0.870 2R,

(4) s ¥ ARSI S EBLLA-B REORE,4 5124 0.907 70 1.076 Z{Ro

(5) T¥: EMTHROEE, BAEFHL, A-B SEE .4 514 0.446 §10.508 &

*6 2¥R4ORBFENEAMNHREIR P/P-R [

Table 6 The duration of different waves and intervals (seconds) and
the ratio of P wave to P-R segment in two-year-old yaks.

1I . 4 CHI A-B
g K :
d 7 TEE % A 5 bict:2! z EE
ksl L = - Range o2 Range o g Range ¥ks Range
P 0.041 0.032 0.056 0.040 0.056 0.040 -~ [0.057 0.048
+0.004 —0.052 +0.007 —0.072 =+0.007 —0.072 +0.006 —0.072
P-R 0.089 0.072 0.078 0.056 0.078 0.056 0.077 0.056
#+0.012 —0.140 +0.013 —0.120 +0.012 —0.120 +0.012 —0.120
P/P-R 0.488 0.200 0.740 0.462 0.736 0.462 0.754 0.462
/P- +0.142 —0.750 +0.170, —1.143 +0.173 —1.143 +0.161 —1.143
P-Q 0.130 0.116 0.134 0.120 0.134 0.120 0.134 0.120
7 40.012 —0.152 +0.012 —0.160 +0.012 —0.160 +0.012 —0.160
RS 0.056 0.024 0.060 0.040 0.062 0.044 0.062 0.044
Q +0.011 —0.072 =+0.009 —0.080 +0.008 —0.080 +0.008 —0.080
S-T 0.149 0.092 0.147 0.100 0.144 0.088 0.145 0.088
£ +0.028 —0.192 +0.022 —0.192 +0.023 +0.180 40,025 —0.192
% 0.069 0.048 0.078 0.048 0.079 0.060 0.080 0.060
T +0.014 —0.088 +0.010 —0.088 +0.010 —0.100 +0.008 —0.092
T 0.268 0.144 0,281 0.144 0.282 0.144 0.282 0.144
0 +0.036 —0.332 +0.035 —0.332 +0.036 —0.332 +0.036 —0.332
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L.II &8 QRS ZAREIERM: 1-1 DEEAR 1-2 DHEBEARm; 1-3 AR 2.10
5Bt QRS Z&¥AR: 2-1 LEEBAE; 2-2 DB 3.1 S8 QRS H4¥ N,
Fig. 1 The typical electrocardiograms of yaks.
1.Positive QRS complex in II lead. 1-1, No-deviative axis.
1-3. Right deviative axis. 2. Negative QRS complex in II lead. 2-1.
axis. 2-2. Left deviative axis. 3. Biphasic QRS complex in II lead.

1-2. Left deviative axis.
No-deviative
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B 5,6 AL, BUAE LR 400 i B R R IO I PRI B 2 A F 2 FHERE, MESR
FEFAN, Vo M1 A-B FEAURFR XA FIUS B, P/P-R LLEL, A-B SEB A, 1T S5
& /No 1

7. BLGEE: MRYE Lank, R.B. (1959) WHPLA 0 BG4 B, 32 11 86 QRS £
A ERREE AR R OB R 3 i, % 1 FbAY QRS 240k W HERL R
FUE 72.0%, 2 FH5 73.3% 55 2 B0 IUR, REER 2 FEE L 20% ;2 3 W
AR BREE R 8.0% 5 2 F45 6.7% (B 1),

mes L L TR e et
e PR % ’fi_JJ"T..‘ AT
g ' \” i .v - e ?.‘V 101
; _""%"-—"!?’” S0 H 1 S i i B s s
S T T
tmr! [__ BN EEEEA o 750 O 't : ?i; i
RN
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siipine
R T K o M B et e

B2 R4EN%E ERsHESEHLEEERRR)
Fig. 2 The A-V block of second degree on the electrocardiograms
of yaks (denoted by arrow)

W OFRTI

L AT A0 ERICH S5, B R—(197) P B4 (1984) R B R T B, N
FERMESHA A-B S8, KMF (1981) Hil4 A-B BT At T8, SBKS
(1982)#BH T V=V, 535 28 82 556 o At T T8 3 e PR UEIE 3K » 3K B 7 22 m] SRR 22
DERBEIER, XA KA L ZME PRABEHERL, Bt T A-B 8. X RKRA
14 M SEEIEE DR ERTHIE, ZRAALRERFEHEFRER 2 YOFEF,

B Vi, Vi, CHI F1 A-B SBALERE LM, BHEERBEME AR &3 IR
BOPERITHHNMM, QRS ZAHE qR B, f1 A-B SRNUAIRS LR SFBRER,
PIERIT W NEM,QRS ZAWE S B, X% FHREBRARBE A, NIREE,
AGMBRMWE, HP Vi, V, T CUL SEREME R, KRS, IR SE B AR,



mOWaVRQ .f:; TR L] [0 N IR ‘Nos0!

(PLGEFR] W EE0R0 B PR s B 1

E3  fEAR RO E ERRETT)

LP ¥iwes: 2.5-T BrfEsE:; 3.5(R) BMREaE; 4. HElEfS.
Fig. 3 The abnormal electrocardiograms of yaks (denoted by arrow).

1. Bipeak P wave; 2. Decreased S-T segment; 3. Altering voltage of S(R) wave;
4.Wandering pacemaker.

AR Vs (B Vo) F A-B §HK,

2. R R WLIEH . RESES L B E R AR R MO AR 4 2 3y 4
SiEfle Hln, QRS SZE&W XL E IS AT, KBEE +50°—+90° 2 H, PR
THEIEAKA/NRE, QRS ZAFHMREBAE—H, ZEENEE, BIERKEED
SRERZU—HTFE, HEFPINARZFIRNLEEBEUR LTSI EE R
RELEE

AT, REBIES5 2 FHFEEZHER (P, QRS RIT H)FIEM (P-Q, Q-T #1
RR AHDHNREAREER (P < 0.01), REANRHSESEER KT HEAE
Fo B, IERERFBEFHLEBENTHERS (P<0.01) XM, EME
(1984)# 5| Alfredson Hy%EEI(1942), QRS &4, P-Q F1 Q-T [APIRYKIE 5.0
2R, WO S, IR K. PRE IR , & AR HIR0 I BR A IR A NI R o
AR P RAES OB E EREARNNRERES LR, ETREEFHOE
AT ARG EEFE, - T HEERNAEEER, B —HHERRRR D REES T
HTDFEHRRBLTHERE, B THARENIBAEI OO0k,
X T AP R R HEMEBLESY, EXLBNATRASERAGRLEN
o REFU/ORFREF LR EEZELDEL BT HBUTENREBESHE (57.17
&KI5¥)o 2 FBAMLERDE HSEA(69.2 R/4)HRE L, TLIEE ERE®,
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Table 7 Some parameters comparison between adult yaks and other cattle species on ECG in A-B lead.

« TCT »

i JECEE(R) Voltage (mV) IPR(F) Time interval (sec.) VeI
i tel
Species of cattle P " s T P P-Q ORS - 0-T Data source
¥ 07 0.19 0.97 0.31 0.06 0.21 0.07 0.09 0.37
=Pl TR 45,1981
: 0.1 0.1 0.6 0.1 0.04 0.12 0.04 0.05 0.32 d
Black-and-White 5 | | | | | | # | | - Zhang Decheng er al,
Range 0.3 0.5 1, | 0.65 0.08 0.26 0.1 0.12 0.48
i x 0.12 0.18 0.17 0.30 0.07 0.18 0.07 0.09 0.38
PEITHER T 14551983
y 0.1 0.05 0.03 0.03 0.02 0.12 0.02 0.06 0.3
Simmental Beti| | | | | | | | | | Zhang Kaixun ez al.
Range 0.2 0.3 0.35 0.8 0.1 0.25 0.11 0.14 0.44
Raik ¥ 0.16 0.05 0.91 0.39 0.09 0.21 0.09 0.39 D
Black-and-white S 0.03 0.05 0.19 0.08 0.03 0.03 0.01 0.03 Heize
M| %, 0.11 0.07 0.79 0.10 0.20 0.11 0.40
DeRoth"?
Black-and-White S 0.01 0.02 0.01 0.03
¥ 0.16 0.11 0.90 0.33 0.10 0.19 0.09 0.10 0.41
E SRS ik A 4R % 1986
o 0.1 0.05 0.38 0.1 0.07 0.14 0.08 0.06 0.34
Xinjian brown AE | | | | | | | | | Zhang Caijun er al.
Range 0.25 0.38 1.85 0.85 0.14 0.26 0.14 0.16 0.54
3 0.13 0.19 0.91 0.45 0.08 0.18 0.08 0.09 0.36
BRARRS & X
0.08 0.02 0.35 0.15 0.06 0.15 0.06 0.06 0.32
Adult yaks Fietst| | | | | | | | | | - This paper
Range 0:2 0.45 1.32 0.8 0.12 0.24 0.09 0.12 0.40

1) #3| A M=% (1983), From the data of Jitiansanfu.
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STUDY ON ELECTROCARDIOGRAMS OF DOMESTIC YAKS

Zhang Caijun
(Qinghai Animal Husbandry and Veterinary Medicine College)

This paper deals with the electrocardiograms of 55 yaks living at an altitude of 4000 me-
tres and divided into an adult group (n=25) and a two-year-old group (n=30). In the ex-
periment, the electrocardiograms were traced in total 14 leads including standard limb leads (I,
IT, III), augment unipolar limb leads (aVR, aVL, aVF), unipolar chest leads (Vi, Vi, Vi, Vo),
bipolar chest leads  (Cy, Cyy,Cryy ), and apex-base lead (A-B), and the voltage and time
intervals of different waves Were measured, and the wave form and direction were also obser-
ved, the results were as follows:

1. There was sinus rhythm in every yak examined. Sinus arrhythmia was found in 18
adults and in 8 two-year-old, A-V block of sccond degree was found in 3 adults and one two-
year-old.

2. For the electrocardiograms of yaks in adult and two-year-old groups, the R-R intervals
were 1.15240.153 and 0.69520.094sec; and the average axis of QRS complex was 59.3+354.2”
and 86.8+39.9° respectively.

3. In both groups, the P and T waves presented positive directions and most of the forms
of QRS complex were 1S type on the electrocardiogram traced in A-B lead, but the P and T
waves presented negative ones and the form of QRS complex qR one on the electrocardiograms
in Vs, Vs and Cyy; leads. In other leads, the P wave presented positive in I, 1I, III, aVF, V,
and Ci leads, and all presented negative in aVR lead apart from one adult different kinds of
form of QRS complex were found, and direction of T wave was not regular.

4. Some abnormal electrocardiograms were also found in those of adults such as wandering
pacemaker (2 cases), bipeak P wave (3 cases), decreased S-T segment (3 cases) and altering
voltage of QRS complex (2 cases).
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