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BEVEIME R A AR 2B PE%E 710062

FEE A STRE ST H MR B (Myospalax cansus ) L35 fi B L B K2 58028 ( ACTH ) K il 7% A5 HLEE F 145
Wiy, SR FH KX-21N 4= [ g i 8 43 B30 H 7 6 BRI 404 24 5 9 R 20 404 (RBC) « ILET 2R VR
(HGB) . ZLANMEEFR(HCT) CELLANARI(MCV) P2 1L 208 F1 3 i (MCH) K34 i 2028 vk BE
(MCHC) #EATI 3 , 2R FH SN-695A U BB A0 v (S0 2 IV h ACTH Mk, 25 53R, &R & 4
B4 14. 1% 10. 5% 1 6. 5% &4~ , Hol i Bl RBC HGB F1 HCT 33 1.3 7t &, MCV 846 AN B i, MCH
FIMCHC FRE, I35 ACTH & 28 FHiy ; B e i 4 ACTH J5 H R i3 B RBC . HGB \HCT ¥ i T+, Ui
WIS T H R BT - TR B W Rz Bl (HPA) |, 30 ACTH 43 WA 38, 3138 R s 43 b,
RBC HGB HCT & &L HE T, M T $at o 100 V8 21 40 6 11455 S B8 0 LA I IR AU AR VR 3R %
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Effect of Hypoxia on ACTH and Blood Parameters in Gansu Zokor

XIE Fen LI Tao HE Jian—Ping*
College of Life Science, Shaanxi Normal University, Xi'an 710062, China

Abstract; To study the effects of hypoxia on adrenocorticotropic hormone ( ACTH ) and blood parameters in
Gansu Zokor ( Myospalax cansus) ,we measured the number of red blood cell (RBC) ,hemoglobin concentration
(HGB) ,hematocrit (HCT) , mean corpuscular volume ( MCV ), mean corpuscular hemoglobin ( MCH) , and
mean corpuscular hemoglobin concentration (MCHC ) contents by using Sysmex KX-2IN hematology analyzer
before and after the hypoxia treatment,and also measured the adrenocorticotropic hormone ( ACTH) contents by
SN-695A RIA vy measuring instrument before and after hypoxia. The value of RBC,HGB,HCT,and ACTH were
significantly higher in the condition that oxygen concentration was 14.1% ,10.5% , and 6.5% , while the
measurement of MCV did not change significantly, MCH and MCHC decreased after hypoxia adaptation. After
intraperitoneal injection of ACTH,the RBC,HGB,and HCT contents all increased evidently. Hypoxia activated
hypothalamus-pituitary-adrenal ( HPA ) and increased ACTH contents in serum, further increased corticosterone
(CORT). Those change resulted in the higher value of RBC, HGB, and HCT that would improve the oxygen
carrying capacity of blood and adaptation ability of Gansu Zokor to hypoxia.
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I RO LR RFER R R RS
S HIB LT ANAESL (red blood cell ,RBC) , ik
PDSE P T A0 9 AR B (mean corpuscular volume,
MCV) LUK U3 2, 3-wi R H e A M 2102 1 L
R L YRR A 5048 S A% i R ), 3 IR A2
T BIE Y B (Myospalax baileyi ) 15 J5
FOR ( Ochotona curzniae) B 5 RBC ARLT 41 i
JEFH (hematocrit, HCT) MK MCV B £ 41 A 45
fiE, BOAHRAFFSE . = RBC IR HCT FI{ik MCV
TR 1 i B S e i A L VR TR I A T
(N A N ORI 150 N S B =
ol

MR SR AR 4,05 kan
WA 12 d B9 Wistar K R ( Rattus norvegicus )
ANE LA B L RR R R R ( adrenocorticotropic
hormone, ACTH) & it 5 %41 H1 L 1) . 7475
NG I T RPN T EE N Wi
G —E RS, SMEE SR R R
7 kIR R ER 24 h, KRBT 02 B 1R B ot
2 B & ( corticotropin-releasing factor,
CRF) F'E |- Ji B ST aR BBl 43 i 25 1
KT i -TE AR- 5 1 BR B2 5% ( hypothalamo-
pituitary-adrenalcortex , HPA ) #% 3 1% , T fIG 42 2%
#8008 1R i B A HPA BITC W 520 | iy I H ey
Ji Bl A 3R B M 0 AR 4R A2 1 AR R SR 1
T, MR B ( Microtus oeconomus ) 25 U B 155
JE B A8 IE H Pk ( median eminence , ME ) 4k CRF
R A AR 2R B AF BR ( pituitary  cyclic AMP,
cAMP) K-, 75 8. 0% K 0, WA 8.3 221k,
AR FH BRI B o R 5 S T e D B
R0 e Dt B A 1R B o P 5 A AR AR S A i)
BFThE, UL AR 3 M I sh 1A N
&0 w0/ Yaate o N T 055 =21 R

Crafts 4 3 ¥y T AR V) B J5 S B0 sh W38 1m,
FIO A LU A ZLA M e fie 21
A0 M A= B (erythropoietin, EPO) i P4 Y5 B AIE
P ACTH FEE Bl , 22 A5 LAY IE , i 4
A R B R R0 £ A A AT EE A A I
AR H R B Myospalax cansus) VE N
R B —Ff, S w515 B (Rodentia ) € BB

( Cricetidae ) 5 B IE B} ( Myospalacinae ) i FBU®
O3 T B bR R, AR B TR b T R JE A=
WU AH R RS AT EBRT
FERGORET 0 HH R RUR AT A
i ACTH e B2 anfa A8 4L 2L & ACTH S5 % 1
AR AR BR AT 52 0 v R IR, AL B TEAR
WA TRI R AR R T H By BRI ACTH
PRk S HEX I R A R B ) 520

BRI

1.1 SKIezh¥  SCE A H N EL 30 H(152,
15 & R 220 ~300 g) K A BE 7T A AEL T,
NI SR, LR AR AE T M AL 54T, 1]
DISHE N, IR (21 £1)CiE N 2 JBE 6
1.2 LIS

1.2.1 AHMEEM 1 880 mm, 5E 680 mm,
155 430 mm , F8IE 546 B 0 RERAORL, F8 55 A
LB ES  F LA 3 Ml H, —l A D ER I,
Hp 2 M S YRR EEmA AR
e, 5y — 3SR 3538 S iEHE GXH-3051H
T CO, 43 BT 2 ( B At 5t 34 77 AL BHE 17 52 )
FERRERER AR PN B R, URSIE AR N R4 A
1.2.2 GXH-3051H # CO,¥Hree  [XAREH
R ST EAT VR A v B R A o, SR AT
i DU P )40 IR T e S0 7 A T
AL 1) — RS TR A R,
— AR BEA M B Rl E R
ol RUSOHE IR AU N 5 22 78 A Al A/ LR FR A
PRI

1.3 ZWEZHWEBIFIE  HIR o REEIL SR
S, A5 R, WEIMBA(n=5), HHFK
BN IEFAF A 14. 1% H(n =5) ,3)
P FACEFE N, AARRE 14, 1% , 55 H AL
6 h, BT ) U 5% 3 SR AUE I 7 d; %
F10.5% M (n=5),ASWE 10.5% , 5 HIK
506 h, A ] H AR R SR AEGE R 7 d;
R4 6.5% H (n=5) A THE 6.5% , 1 HAK
406 h, AR R H AR SR E SR EGE N 7 d,
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SR A AR H R R BV Y ACTH B 1fi 0 A6 AR AR 14 52 1] <121

RS IE # B, oK BRI S ACTH 41
(n=5) FEREER I ETES ACTH( L —
A2 AT BRA ], RS 25 u) 7l 2.5 wd?,
SIS T d
L4 R AREGEN 5SS , H 20% @2 H
FRZI (0. 05 ~0.06 ml/g, I8 I v 51 ) IR 30
Yy, A7 O AL E R 5 ml, EDTA T8,
1.5 M%K% ACTH JE
L5.1 BENE SR SN-695A B REL
v A (BRI AT ST i H R — )
JE ML AR B R B R M2, ACTH
(ELISA) 5 s ik | & h Lifekey A 0] 7 dh, H
Jentte R AR AL #E5 . HRO60,,
1.5.2 MESHIE KX21N 4 [ 3 ik sy
B H AR AR 24t ) U 20 4 A% il 2148
F1H¢ & (hemoglobin concentration, HGB) £ 4HfI
RSP P21 240 AR S 24 I 2T 5 A B (mean
corpuscular hemoglobin, MCH ) FI1-F- 4 [fil 21 25 11 ¥
B (' mean corpuscular hemoglobin concentration,
MCHC) 54545,
1.6 HIEAIE  BIEHLERIME « bRk 2z
(Mean + SD) 7R, Y8022 5 0 BT o6 0y ik
130307, BE MK P <0.05,

2 4 R

R BT B IR 41 R0 ACTH V5940
ML AN, ML AR . 4R,
ST AR S LT B S e ST
B R X e Il Y A FRER bR S ACTH 1) 25 12
FELERIE 1,

Hlr Ry BURSEE N 5 HGB &3, HAK
AR R, WINAT £ 0, W 14. 1% 10. 5%
F16.5% Bt HGB Lt # A AW EFm& (P <
0.01),0,14. 1% 405 6.5% A A W E £ R
(P <0.05) ;RBC Il HCT -t Jif 480 e Ji5 [ I i A
T3 0, 2% 480V BE 20 5 UL AR LU A R 2
PEZEF (P < 0.01),0,14.1% 45 10.5% 4
RBC il HCT M A B E 2R (P <0.05),5
6.5% AN EE2ZR (P <0.01);MCV 7£
0, 14. 1% 1 10. 5% B F+ =, 7€ 6. 5% B F i
1%, 45 ZH 0] G i 3 Pk 22 5, MCH FIl MCHC Fifi 48,
WEFEAR L T TR, MCH [ 0, 6. 5% 2 5%
AR BRI, R AR T B B 22 57
MCHC 7£ 0, 14. 1% .10. 5% F1 6. 5% I} 5 % 48
HEW B EMHEZR(P<0.01),10.5% 45
6.5% HAW W EFEMZER(P<0.01),14. 1% 4
56.5% 0 REEER(P<0.05),

F1 AEEWHEHE R Mm% 4EEER ACTH BILLE (n=5)
Table 1 The comparison of blood physiological index and ACTH between different

experimental groups of Gansu Zokor

IE X 1] ACTH #4401 4541 Hypoxia (% )
Control ACTH 14. 1 10. 5 6.5

HCT(% ) 32.43 +0.90" 42.90 £1.95%4 40.03 +1.68%" 44.53 2,274 45.10 +1.13%54d
RBC(10"2/L) 6.07 £0.30% 7.52 £0.21%¢ 7.26 £0.54%> 8.01 +0.36" 8.26 +0.328d
HGB(g/L) 122.33 +9.294 140.00 =8. 54° 138.45 +0.00" 148.00 +4.00* 151.33 +7.76%"
MCV (1) 54.37 £2.21 57.00 £1.57 55.20 £2.36 55.60 +0.40 54.03 +0.86
MCH( pg) 19.17 £0.89* 18.57 +0.08 18.20 +0.20 18.87 £0.12 17.90 £0.10°
MCHC(g/L) 365.67 +5.771 326.33 £5.13%5:C 335,73 £5.44%P 340.00 =1.00%° 328.33 £4.04% 8¢
ACTH( pg/ml) 146.00 +22. 52" 375.37 £40.45>"  639.93 +176.16™"  683.80 +131.63%"

HCT 2L A RBC: ZL4N040; HGB: ML VKRS ; MCV  FILLAN AR MCH. “F-3M£L%E (A & 4 ; MCHC: 73
MLLRE AW o a HRRG BUE 3 % 21 5 & I0A AL LA S ACTH A LB 485 b HIRER L 14. 1% 0,415 10.5% 0, 6. 5% 0, F1 ACTH
HILHE; e HMIR 10.5% 0, 56.5% 0, #1 ACTH 4 IbE; d. HlRIER 6.5% 0, Hl ACTH 4 [L# ., M L3 ([F4T) ,a.b e,
d. P<0.05;A .B.C.D. P<0.01,

HCT: Hematocrit; RBC: red blood cell ;HGB : Hemoglobin concentration; MCV: Mean corpuscular volume; MCH: Mean corpuscular
hemoglobin; MCHC ; Mean corpuscular hemoglobin concentration, a. Comparison of control with hypoxia and ACTH;b. Comparison of
14. 1% with 10.5% ,6. 5% and ACTH ;c. Comparison of 10. 5% with 6. 5% and ACTH ;d. Comparison of 6. 5% with ACTH. a,b,c,d. P <
0.05;A,B,C,D. P<0.01.
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MG ACTH ¥ J3 AR 40/ B sl B @ 7
=, S AU A A e E 2= (P <0.01)
Hl B B T 5 ACTH J5, RBC ., HGB #l
HCT 5 X} 40 A Le Al 2 35 7+ (P < 0.01)
MCV §% 30 T+, {3 06 B 35 Pk 22 5%, MCH I
MCHC 5% REZHAH LU 34 FE AR, MCH T I 2 P 22
S, MCHC 2k B E 2% (P <0.01), {F
S ACTH J5 Hfi i U HGB \RBC \HCT \MCV |
MCH F1 MCHC IfiL #& 48 #5 16 5 K 4 14. 1% |
10. 5% H1 6. 5% 0M1 b, ACTH 415 0,6. 5% 41
HGB il RBC 1 @ &M ZH (P <0.05), 5
14. 1% F110. 5% #H MCHC A B EMEZEF (P <
0.05) , HAA& M Fs b (E #2300, o b 1k 25 7=
(P>0.05),

3 0

ARSI EE R R A MR EARES , Ho i
RN (RBC) (20 4 i JE A (HCT) 55 1l 41
FEEWEE (HCB) 5% A3 BT, P
IR (MCV) 7E O, 1R & 14. 1% F110. 5%
I W S TF i TE 6. 5% IS SE G AR,
P IM£T 3 1 & (MCH) %508 8020 PR AR P-4 1
Z1ER VR BE (MCHC ) 30 A 4 B 35 R A . AR SE
K50 3 FPAIC UG TR A5 A BRAS bs (-5 4 25 6t
H o B PR AP AR A B IV 45 R PR (AR Tk
FAT—EL i R R R R SR AR P B
) R B R 22— 204032 S ) BE 32 223 il
2185 11 ( hemoglobin,, Hb ) R 5Z 81, Hb ¥ J&F Pt 52
MR HESARE S, K, RBC Al Hb 38 ik 4 ifi.
AR, TR R ALREARE Y 1
24 RBC . HCT }2 HGB &1 1E# a5 , st &
S8 o L YA BB A Y AR B, e A
Hil i B =Fh K45 RBC HGB #l HCT ¥ 2
FEPERTIN, U8B H A R BRI A R 2T A e g
1B 1A iR 4 e IV 28 4R RE T, I I
HEAVEIREE . MCV 7E O, ¥R 14. 1% 1 10. 5%
P 7 6. 5% PR REARG, 2% 20 1R) JC Wl 25 P 22
S MCH B R R, £ d1m) 34 T e 28k, i
BERT L, H R e B [ F2 BE I 4 N MCV  MCH
(EACRRE T e L SR g D RS IR A T

RBC Jh 7 HCT K MCV [, 1% HCT A
MCV FEAIK, A A sk 2D i 3 0% 21 BE 75, 2 55 1
WGz A B RE O X U R R s
(e iy BN o D B A ) 5 H R R BRAE HT
FRCZL 240 i o I 838 T BEAE AR AN TR BLAR
R BLS K BURH EL G RBC £27 MCV /) i 3L
ZLA0 ML B R R G K, 0, F1 CO, SRtk
i RBC A # gl i Z | [R] ik 450 /AR 21 248 i
(G ) 1B A et R (A I o RS R 1 N a1
R RE B =, DA TR B8R 1M 2T 8 AR R X —p g
A5 H i B B LE SD K BRUBE B8 4 1) 3 A1 4R
AT

SR AL 7 A 5 BN Y N 2 b B
B SR A G i, FR A8 Rz R A e
P, J o5l A PN B P S R = — , T it
WS4 R AR B R R RE S R I 41 2R
FR LTI E 2 ARSI 2 SRR i
FARAERE FE 3G I, H R R BRAR AL I ACTH /K -F-
TR UGBS T H R R B HPA B,
B IR T4 43 06 ACTH , ACTH A2 4515 | it iz 5t
G3 U IR DA R N IR AR . MR IR
ACTH J& ,RBC . HGB HI HCT 5 X} FR 41 AH Lt .
Tt UL H R B ACTH 28 N M
KI5 RBC A HGB , DT 5 101 Y 2T 41 48 4
fie ), BEIEES ACTH 5,5 0,6.5% 4t
HGB . RBC A & FEMEW i, 5 0, 14.1% FI
10. 5% ZHAH L MCHC A & 23, 5B ACTH
SZMAIR SR U5 1 RBC  HGB & HCT A=
FRASHRAYIE N, ACTH 7521 4l i % H K 141 &
P2 2 10 T R A AR A (AR
RBC HGB J& HCT my3 it Ase4x i ACTH Jif
51, WA R BE I, H i i B 25 B
T N AL AR — 2534 in RBC A1 HGB 11
DL SRS

LA B ZE T LUE H H R iy BT 38 A 3
Jn ACTH & it — 4% HGB \RBC X —i&fe
K3l AR AR AE T (L 3k R LG AU 1 ML A
B —Ff Hok nl gk 3% Hb 2540 S53h 6k, DR &
PO NS AP ST IR Z0A R GNP o & 7 11 g
T AV AR AR 19 ) A AL A Rt — 25 RIS
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