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Abstract: In order to know the blood gas, acid-base balance and electrolyte characteristics of blood in
subterranean rodents under normal oxygen condition, these parameters were measured by the i-STAT blood
gas analyzer in Gansu zokor (Myospalax cansus), Plateau zokor (M. baileyi) and SD rat (Rattus norvegicus)
which had adapted at normal oxygen condition for 4 weeks. The comparison of difference between groups
was analyzed with one-way ANVOA method using SPSS 17.0. The rersults showed that there was no
significant difference in PaO,, PvO,, PaO, - PvO,, Sa0,, SvO, and oxygen utilization rate between Gansu
zokor and Plateau zokor. Their PvO, and SvO, were significantly lower than those in SD rat, but oxygen
utilization was significantly higher than that in SD rat. There was no significant difference of Hba, Hbv,
HCTa and HCTv between Gansu zokor and Plateau zokor. But their HCTa and HCTv were significantly
lower than those in SD rat (Table 1). Blood acid-base characteristics in Gansu zokor and Plateau zokor were
different from those of SD rat, but the characteristics in Gansu zokor and Plateau zokor were similar. pHa -

pHv, TvCO, - TaCO; in Gansu zokor and Plateau zokor were higher than that in SD rat. PaCO, in Gansu
zokor and Plateau zokor was significantly lower than that in SD rat. PvCO, - PaCO, in Gansu zokor and
Plateau zokor was significantly higher than that in SD rat (Table 2). There was no significant difference in
Na*, K*, iCa®*, Na*v - Na*a, K*v - K*a and iCa?*v - iCa®*a in Gansu zokor and Plateau zokor. K*a in Plateau
zokor was lower than that in SD rat, but K*v - K*a in Plateau zokor was higher than that in SD rat. K*v - K*a,
iCa®"a and iCa?*v in Gansu zokor were higher than thsoe in SD rat (Table 3). The results suggest that the
blood gas characteristics, acid-base balance and electrolyte characteristics in Gansu zokor and Plateau zokor
are similar, but tare different from those of SD rat. The oxygen utilization rate in Gansu zokor and Plateau
zokor are higher than that in SD rat. In order to guarantee internal environment and homeostasis, Gansu zokor
and Plateau zokor have strong tolerance to acid-base variation and maintenance to electrolyte stability.

Key words: Hypoxia; Gansu zokor (Myospalax cansus); Plateau zokor (M. baileyi); Blood gas; Acid-base
properties; Electrolyte
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Table 1 The comparision of blood oxygen index and characteristics in plateau zokor,

Gansu zokor and SD rat (Mean £SD)

B BN ES
w1 5B

. Myospalax bailey

H 7l B M. cansus SD “K i Rattus norvegicus

Fhlik Arterial blood 17.96 +4.38 15.83 +3.16 18.35 +1.39
SFSME (x10°Pa) ik Veinal blood 2.66 +6.91% 3.77 £9.09% 5.83 +0.70%
Oxygen pressure, Bk
PO, Arterial blood— veinal 15.30 +4.78 12.06 +3.32 1252 +1.11
blood
L - FJik Arterial blood 99.00 +1.00 95.33 +7.69 98.33 +0.82
TBAUE 6 ik Vei 29.00 +11.27" 41.00 +14.59% 76.17 +6.11°
Oxygen saturation, Kk Veinal blood 9.00 +11. .00 +14.59 6.17 +6.
A H =
S0 WRE 70.64 +11.70% 56.90 +14.75% 2254 +6.13% ¢
Oxygen utilization rate
MAEE (L) Mk Arterial blood 137.33 £9.07 133.16 +11.96 143.67 +8.66
Hemoglobin, Hb ik Veinal blood 140.67 +8.02 136.33 +10.76 148.83 +£9.72
STHMER (%) Ik Arterial blood 40.00 +3.61 39.83 £3.19% 50.83 £2.14™
Hematokrit, HCT ik Veinal blood 42.33 £3.79% 40.67 £3.33% 51.33 +1.86

a Ao JU i B HOR R UL, b Fon i Bl 5 SD R RLLAR, ¢ Zo HlE il SD KILEAL. a. by ¢ % 0.01 < P < 0.05;

aa. bb. cc /R P<0.01,

“@” indicates comparison between Myospalax baileyi and M. cansus, “b” indicates comparison between M. baileyi and Rattus norvegicus,

“c” indicates comparison between M. cansus and R. norvegicus. a, b, ¢, 0.01 < P < 0.05; aa, bb, cc, P <0.01.

Ik AR s . Bk ARy IR 25 . B)
KR IR SRR B 22 . Wk PR AR IR B L i
ik A S SR B s T SD KR (P <
0.01) , Ak At sy il i F KT SD KR
(P<0.01) . Hulipy W ahEs Ik pH 2. ik
PRI B KR IR SRR E 2 Bk
“HEAM S ERE Y E ST SD KR (0.01<P
< 0.05) , Bk A AR 7 s 2t W3 = T
SD KR (P<0.01) , Bhlk 5 b Ak S
FLT SD KR (P <0.01) o 3Ffh (i) i
R AR R EZER (R .
23 WHIERE. HTE A SD X RIMHK B AF
SRR LB

e D0y B B AR A R
BB R S R B B TR FE R T W T 2 S
(P>0.05) ;B by ST Ik LA B8 19K B X 25
ik T SD KR (0.05<P<0.01) , ZhEkkE
TUIE 2 W T SD KR (0.05<P<0.0D) .
HA R R, BhER K R IR 2 Bk

AT 251~ JRE i Dk L 45 12 9 82 S v T SD
KE (0.05<P<001) (£3).,

3 tig

HARE N, R R B e R B A
PR, AT A R
ML W FART SD KB, AR %
T SD KR WA TR, HilEE
R H I R SRS 2 A, Bk S 3
fRAMIANE S SD K ZEAARE, HEHK
I3 A AR A BE ) 2 AT SD KR, W]
PRt T A A A AE A A T I 208 OB CE 2
SRS, AT HUR AL TE R A
i+ DL B H A R RS b o ol 21 B 1
AR BF S, A AL R
J£5 SD KRR FH MRS, (HL 4 SRK
BELT SD Ko BWMRAE N Zh Y £0 41
P AR DRAFFAERUR A, R T BRI R S ik
ANILVEAEFRBE Ty A O HE B i as
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Table 2 The comparision of pH, PCO,, HCO3', TCO, and BE in Plateau zokor, Gansu zokor and
SD rat (Mean £SD)
e J B B H R B SD K
Myospalax bailey M. cansus Rattus norvegicus

#Jfk Arterial blood 7.54 +0.15% 7.44 +0.04 7.36 +0.03%
pH ## ik Veinal blood 7.38 +0.02*° 7.32 +0.04% 7.31 +0.02°

et

3 H'w = ) 0.16 +0.13° 0.12 +0.03° 0.04 +0.01>°

Arterial blood—veinal blood

Elik Arterial blood 3.92 +0.54"™ 3.90 +0.51% 5.54 +0.83%
THMBESE (x10°Pa) ik Veinal blood 7.68 +0.04% 7.03 +0.59 6.48 +0.52%
Carbon dioxide pressure, PCO, a2 )

”@Hﬂw‘ ) 3.76 +0.49"™ 3.13 +0.69% 0.94 +0.48" «

Veinal blood —arterial blood

#llk Arterial blood 16.73 +2.21 16.48 +4.35 19.20 +1.53
BRI (mmol/L) # ik Veinal blood 31.90 £1.54* 28.97 £1.76*° 26.67 £1.94% ¢
Concentration of bicarbonate, HCO3; a2y e

”@Hﬂw‘ ) 15.17 +0.67™ 12.48 +4.14° 7.47 £2.12%¢

Veinal blood —arterial blood

#illk Arterial blood 17.67 £2.52 17.50 +4.81 20.83 +1.83
AR AR (mmol/L) ##lik Veinal blood 33.67 £2.08" 30.67 £1.97 29.00 £2.10"
Total carbon dioxide, TCO, FPETATE

H%Z,;}J k% ) 16.00 +4.36° 13.17 +4.45° 8.17 +2.48>°¢

Veinal blood —arterial blood

#llk Arterial blood 0.67 +1.53 0.67 +1.37 0.83+0.75
I 42 B8 Cmmol/L) #lk Veinal blood 3.67 +0.58 3.67 +1.03 3.17 +0.41
Base excess, BE FRETNEY

B 3.00 +1.00 3.00 +0.63 2.33+0.52

Veinal blood —arterial blood

a R a R B O R LA, b R m i S SD KRILER, ¢ FonHil 5 SD K. a. by ¢ %5 0.01 < P <0.05;

aa. bb. cc F&/R P<0.01,

“a” indicates comparison between Myospalax baileyi and M. cansus, “b” indicates comparison between M. baileyi and Rattus norvegicus,

“c” indicates comparison between M. cansus and R. norvegicus. a, b, ¢, 0.01 < P < 0.05; aa, bb, cc, P <0.01.

BURE D) o 1K 5 v T BRI S 4 IR — 2 (Wei
etal. 2006). H T FRIMLT 2 1k E S SD KRG
WEVEZES, HAEMMFENEE ST SD KR,
Wi W T B2 2 AT AR SR AR e S R S
JRE S, X REL L1 AR 1 IR 4 R R DD e kA=
&N AL A % (Kleinschmidt et al. 1984). 15
WEFTEN], R4 N B L 21 8 1 AR &
SN, L2182 R R e 21 R A T B,
TG G A RBEN, /L, RAE T SRR e, AT
214 554 A e Ji345E (Kleinschmidt et
al.1984, Nevo et al. 1989, Widmer et al. 1997) .

ARG T, o i B SR by BRI v R

BRAFFAEANR] T SD KRR, H P T S )
FRBEFAE ST — 30, FRKi pH. ik Ak
IR ERTKORIR AR L . Ik — i B
HYET SD AR, BEUIHL T R0 i AR
BRI BE ik, ks L SR = 2R 1 — Ak
T ST HE ARSI o AR b BRI Y PA) 5 TR S
TR IR B IR, Rk i P T A —
WL SRR T REEE, Ae T AR
R E SRR A B, AEFrAE R pH DL B 1
AR (HEFHE 2013) o &k R
HN e S ahfikiie pH 25, shif ik 8 LiR s>
JE B RIRIR AR E 22 . Bk Sk
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Table3 The comparision of Na*, K* and Ca?* in Plateau zokor, Gansu zokor and SD rat (Mean +SD)

e B B H N B R SD KB,
Myospalax bailey M. cansus Rattus norvegicus

#lk Arterial blood 137.33 +4.51 138.67 +4.41 140.33 +5.57
BARETRIE (mmol/L) ¥k Veinal blood 140.00 +5.57 141.33 +5.05 142.50 +5.79
Natriumion, Na* S

E@JH’}% . 2.67 +1.53 2.67 +0.82 217 +1.17

Veinal blood—arterial blood

#lik Arterial blood 3.47 +0.40° 3.92 +0.55 4.18 +0.04°
BIES TR (mmol/L) ik Veinal blood 4.20 +0.26 458 +0.33 452+0.21
Potassium, K* IO

H%_Zw 2 . 0.73 +0.21° 0.67 +£0.29° 0.33 +0.21%¢

\einal blood—arterial blood

Zfik Arterial blood 1.26 +0.07 1.33 +0.08° 1.22 +0.05°
BEESTIREE (mmol/L) ik Veinal blood 1.32 +0.06 1.37 +0.12° 1.24 +0.05°
Serum calcium, Ca?* s b e

)ik 0.06 +0.02 0.03 +0.08 0.02 +0.01

\einal blood—arterial blood

a A S B HOR R UL, b Fon iR Bl 5 SD K RELAR, ¢ Zos HlEY il SD KIULEAL. a. by ¢ % 0.01 < P<0.05;

aa. bb. cc &R P<0.01,

“@” indicates comparison between Myospalax baileyi and M. cansus, “b” indicates comparison between M. baileyi and Rattus norvegicus,

“c” indicates comparison between M. cansus and R. norvegicus. a, b, ¢, 0.01 < P < 0.05; aa, bb, cc, P <0.01.

e, UM R BRI AT B = Y pH
VT RE I FIZE0h AR AE )T o AR IR /R I
R B kD TR R, RT B i
FIBARE ERR P8 BHRE, A S it i AR
PERRI R A5 (1) T B AR AR 2 — (R ER S 2014).
WG NG, =Rl (R FE A AN 2,
0 B N R ) o = A 1737 A
SIS RN, AHFRE RAAT EE
TWH, HUAAS IR R 5. = R R R
FUH IR B SRR AN B PR e . B IR i
S IR AR, UM T Rl
HUAR TR E R T8 B, SANmb
EiE RS SIREWHES T, AARNE
B2 SAIAREGBh, B FE X B LA o
PO FRICTT B AR AR A S L R EE
TS 2013) o 3¢ pH S0 ik R
FA e, pH FhEr 0.1, LA B 7 R B PRI
0.6 mmol/L; Jx2, 818 T EE T 0.6 mmol/L
CATARVE 2008) o e it By eUFH T 70 Wy B2 ik
BRI SD KR, H & s ikif pH &,
e Rgs e HNE Rl # ki 2 4s vk

BE¥I BT SD KL, UL SR Ty B 5 1Y
fl A7 AR o I AT A A AN 45 15 4 P Rl T X
AAAE, MUSRAS H HAT 87854 EAGR A BEA T,
CETINY R REIVE L5 P 7S SRS C R 2 st L &g il
5K I RELERFIL P R WSc e R 22 il (10 4% 32 (X8
RS 2005) o HONER 3wk e e e
W T SD KR, MR 5 ILAEH T
8 P BT S AT R

gr EpIR, e O A R B PR
i e HLfR RS b T — B H S SD K ZE S+ B
o PURRHL T BUIZL T AT BRI AR A )
AR TR RE ST, MU AT i PR R B 22 1 e
TR CTHERE S, PRIIE TARA R A FABERY
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