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[ Abstract] Objective To observe the changes of blood hiochemistry and blood gas and electrolytes in sub-health
model rats caused by different factors. Method 60 SPF male Wistar rats were randomly divided into 5 groups (n = 12) .
multifactor group (MF), warm swimming group ( WS) , sleep deficiency group (SD), purely constraint group (PC) and
control group (C). We used the way of single stimulation such as warm swimming, sleep deficiency or complex stimulation
to establish the sub-health models. Six rats were sacrificed 5 days after modeling. The others were sacrificed 3 days after
recovery breeding. The serum ALT, AST, TP, ALB, BUN, CREA, GLU, TC, TG, CK, LDH levels and blood gas and
electrolytes were detected. Result (1) Compared with the control group, the serum BUN and TG in the MF group were
significantly lower (P <0.05, P <0.01) 5 days after modeling, while CREA, AST, CK, CK/AST and LDH levels were
significantly increased (P <0.01). The levels of TC, CK, CK/AST and LDH in the WS group were also significantly
increased (P <0.01) and GLU concentration in all the groups was significantly increased (P <0.05). After recovery
breeding for 3 days, the levels of CREA, AST, CK, CK/AST and LDH in MF group were significantly higher than those in
the control group (P <0.01), while the CK activity in the SD group was significantly higher than that in the control group
(P<0.05). (2) Compared with the control group, PCO,, Hct and Hb in the MF, SD and PC groups were significantly
increased at 5 days after modeling (P <0.05, P <0.01), while Het and Hb in the WS group were significantly increased
and Na® concentration decreased (P <0.01). PO, and SO,% in the MF group were significantly decreased and K~
concentration was increased (P < 0.05). The HCO,; concentration of all the groups was significantly increased. After
recovery breeding for 3 days, except for pH and PCO, were significantly decreased in all model groups (P <0.05, P <
0.01), PCO, in the MF, SD and PC groups was significantly increased and SO,% was decreased (P <0.05, P <0.01),
Na® concentration in the MF and WS groups was still lower than that in the control group, and K* and Mg*~

concentrations in the SD group were significantly higher than those in the control group (P < 0.05, P < 0.01).

Conclusions

Blood biochemistry, blood gas and electrolytes indexes are differently changed in sub-health rats induced by

different factors, thus these indexes could be used to evaluate the changes of blood microenvironment in the sub-health

state.
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Tab.1 Effects of different factors on liver and kidney function in the sub-health model rats

480 27 53 R A ALT  B&EA TP FZF ALB JR# & BUN JULEF CREA

Period Groups (IU/L) (g/L) (g/L) (mmol/L) (' wmol/L)
LN E Y (MF) 40.60 1. 82 49.80 £1.30 29.40 +1. 14 4.86 £0.69 " 49.40 £0.89 ™

PR S d POK UK 4L (WS) 42.17 £5.27 48.67 £1.03 27.50 £0.55 5.43 £0. 46 41.67 £2.34

HE IR AS /2 2H (SD) 39.67 £3.50 47.67 £1.21 27.17 £0.98 5.28 £0.50 39.17 £1.72

Modeling for 3 days 4 g (pe) 40.50+3.78  49.33£1.97  27.83x1.17  5.38+0.54 40.17 +1.83

IEH X 4L (C) 42.67 £2.42 51.83 +1.72 28.50 +0. 84 5.98 £0. 67 37.83 +1.33
ZNEH(MF) 60. 67 +16. 06 * 51.67 +4.32 28.50 £2.81" 5.70 £0.70 " 46.17 £10.28
Wk 3 d PORIFIKAE (WS)  49.33 £10. 84 48.17+1.60  26.33 =1.03 4.92+0.24 42.50 +3.02
HEE I AN fE 2H (SD) 48.17 £9.33 47.67 £1.37 26.00 +0.63 4.92 +0.56 41.67 £5.05

Recovery for 3 days

HLali A4 (PC) 53.67 +10. 89 49.00 £1.41 26.33 +0.52 4.48 +0.45 41.67 £1.63
IEHEXTBA(C) 42.33 £3.88 49.00 £1.26 26.00 +0. 63 4.65 +£0.59 42.33 £3.27

HH5EHXSBC4L, " P<0.05, P <0.01.

Note: Compared with the control group, * P <0.05, P <0.01.
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T2 IR PR AR S FE A K OB I AR RO LA R SE M (w25, n=6)

Tab.2 Effects of different factors on blood sugar and lipid metabolism and myocardial enzymes in the sub-health model rats

. . KA R BERR WURR B R LR
At 48 2 B GLU JEVAE [ TC =Tk TG . - s -
, o il 5% ARFEIRR TG AT =i NG AST WM CK  W/AEE AN LDH
eriod Groups (mmol/L) (mmol/L) (mmol/L) o,
(1U/1) (U/1) S CK/AST (1U/L)

—

ZHEHA(MF)  9.12+1.12*
e d PUKIWIKA (WS)  9.40 £0.55*

.26 £0.15 0.38+£0.10™ 146.8 £7.2" 934.8+73.1™ 6.37+0.38™ 2314.8 £160.8 ™
.62+0.06" 0.82+0.15 121.7 £16.2  633.3 £125.0™ 5.18 £0.39™ 1382.3 £347.3™

Ju—

Modeling for BEIRAEAI(SD)  9.93 £1.31* 1.42 +0.09 0.90 +0. 19 104.2 7.4 408.0 +58.4 3.92 +0.52 855.2 x111. 4
5 days PATRAEYI(PC)  11.58 £2.49 ™ 1.34 +£0.09 0.56 +0. 19 95.8 £15.42 336.5+97.3 3.47 £0.54 642.2 £225. 1
IEHFXTRRAL(C)  6.18 £0.48 1.40 £0.23 0.80 £0.09 121.3+£17.0  362.8 £128.2  2.93 £0.71 833.8 +£300.7

LZHEH(MF)  8.89 £0.37
WE PRI (WS)  9.20 +0.85

.76 £0.21™  0.64 +£0.23 155.3 £20.0™ 886.8 £131.4™ 5.92 £0.37" 1801. 8 +410.0
.34 £0.08 0.77 £0. 11 152.8 £27.9™ 931.2 £170.7™ 6.10+£0.39" 1861.5 +499.6 ™

—_ =

Recovery for  FEIRAZZ(SD)  9.76 +0.69 1.29 +0.04 0.65 +£0.26 139.0 £27.6  794.3 £139.4" 5.75+0.57 1418.8 £210.0
3 days FAARAAI(PC)  9.15+0.84 1.33 £0.06 0.77 £0.25 141.3 £16.3  752.5+94.3 5.34 £0.51 1329.2 +251.8
IEFXFHEL(C)  9.37 £0.61 1.37 £0.09 0.78 £0. 38 111.3+11.6  564.2 +121.8  5.09 £0.57 962.2 +235.9

TE:SIEEXT (O 4L, " P <0.05, P <0.01.
Note: Compared with the control group, * P <0.05, P <0.01.

R 3 OAIAH RO A AR R I AR BRI (2 £5, n=6)

Tab.3 Effects of different factors on blood gas parameters in the sub-health model rats

N 4153 BTk AR A A3 PO, ARG SO, ZLAUMULHA Het  Ii#0%E 9 Hb
Period Groups BEFE %L pH PCO, (mmHg) (mmHg) (%) (%) (mg/mL)
ZINEH(MF) .43 +0.03 40.90 £4.59"  73.42+£10.72" 94.02 +2.48" 42.83 £2.64™ 14.25+0.93™

p
RS d POK UKL (WS) 7.47 £0.01 37.02+£2.32  76.45£5.39 95.63 =£1.20 40.83+0.75*  13.60 +0.25 "
Modelimg for  BEAR A £ 41 (SD) 7.44£0.02  41.35+7.04% 77.27 £9.64 94.85 +2.62 41.17 £2.14™  13.78 £0.73 **
5 days Hafi R a4 (PC) 7.45+0.03  44.00 +4.20™ 76.68 +1.14 95.36 +0.30 41.83 +1.72" 13.88 £0.57*
IEHXHIR4L(C) 7.45+0.04  33.22+5.36  85.85+8.03 96.58 +0.95 36.83 +1.72 12.20 +0.58
Z N4 (MF) 7.39£0.01™ 44.00+3.30" 61.55+8.35"  86.35%5.54" 33.00£2.97* 11.02x0.97
WA 3 d POKWEUk 4L (WS) 7.40 £0.01* 40.60 +3.53  69.38 +2.30*  91.73 +0.86 35.67 £2.25 11.92 20.71
Recovery for R A 20 (SD) 7.37£0.03" 47.88 +4.55™ 63.73 £4.37™  87.00 +3.25" 34.00 £3.16 11.40 +1.05
3 days KBl a4l (PC) 7.38 £0.01** 43.44 £3.18" 68.24 +6.55" 89.82 £2.38" 35.17 £4.17 11.78 +1.40
EH X IE41(C) 7.47+0.02  35.73+7.30  79.83 £5.42 96.10 +1.06 38.50 £2.59 12.60 0. 66

E:SIE®XE(C) 4L, " P<0.05, P <0.01.
Note: Compared with the control group, “ P <0.05, ""P <0.01.

RA4 R TR] R 3R B AR Y R B R i RS AR BRI (R £, n=6)

Tab.4 Effects of different factors on electrolytes parameters in the sub-health model rats

At 3 215 BT Na* WEFK* FEB T Ca* BT Mg?t R Z AR B T HCO5

Period Groups ( mmmol/L) (mmmol/L) (mmmol/L) (mmmol/L) (mmmol/L)

Z N E 4 (MF) 133.57 +1.47 3.23£0.51 0.22 £0.02 0.09 £0.02 27.40 £2.19 "

RS d oK FIk 4 (WS) 130.03 £2.37*  2.54 £0.21 0.20 +0.04 0.09 +0.02 27.07 £1.28*

Modeling for B AR AN A2 41 (SD) 132.32 +1.71 2.95+0.28 0.24 +0.04 0.11 +0.02 27.92 £4.17*

5 days FALREGH (PC) 132.75 £2.14  2.88 +0.19 0.26 £0.08 0.12+0.03 29.97 £2.23*
IE 5 X R4 (C) 135.57 £0.76 2.72+0.19 0.23 +0.06 0.12 +0.03 23.03 £2.12
Z N E 4 (MF) 133.13 £1.57*  3.12£0.19 0.23 £0.04 0.10 £0.01 26.60 +1.68
WE 3 d POKUF UK (WS) 131.23 £2.23*  3.09 £0.20 0.18 +0.04 0.09 +0.02 25.17 £2.05
Recovery for i IR A 2 4 (SD) 134.68 +2.83 3.35+0.22° 0.28 £0.07 0.19 £0.04 * 27.80 +2.43
3 days Al 4 (PC) 133.55 £1.26 3.15+0.24 0.23 £0.02 / 25.88 +1.18
1E X IR4L(C) 136. 67 £3.07 3.27 £0.29 0.24 +0.05 0.13 +0.03 26.27 £4.84

S IER X R (C) 4l , " P <0.05, P <0.01.

Note: Compared with the control group, “ P <0.05, ""P <0.01.
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