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ABSTRACT Objective To observe the relation between Pi deficiency syndrome (PDS) and the
configuration and functions of extensor digitorum longus (EDL)and soleus (SOL). Methods Totally 36
ICR mice were randomly divided into 3 groups according to weight matching principle, the control group,
the exhausted group, and the rhubarb group, 12 in each group. Two PDS models were established by ei-
ther purgation with rhubarb diarrhea (as Group A) or exhausted swimming plus sleep deprivation (as
Group B). The cross sectional area (CSA) of type I and Il fibers of extensor digitorum longus (EDL)
and soleus (SOL), relative proportions of type 1 and II fibers were measured by m-ATPase histochemi-
cal method. The isotonic contraction and the maximum tetanus contraction of EDL and SOL were detected
by PowerLab system. Results Compared with the control group, the body weight, body temperature,
and the general health condition of PDS model rats obviously decreased; the spleen index and the thy-
mus index were also lower; the maximal isotonic contraction and the maximum tetanus contraction obvi-
ously decreased; the cross section areas of EDL and SOL were reduced with loosely arranged cells. In
EDL, the proportion of type I fibers was added and the proportion of type II fibers was lowered. In SOL,
there was no change in the proportion of type 1 and type Il fibers. Conclusions EDL and SOL were ob-
viously atrophied in the two PDS model mice. The type I fibers of SOL was more significantly atrophied in
Group B.
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WFFE) AR SR 400 B TR f bR 4 WL BIE K 1 L ( ex-
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1 3 ICRIEME/NEL36 2, AT 18 ~22 g,
W) [ TG 22 A0 K2 B2 2 B SE B sl Hh oL (B 6 4 IE
S BB 08 - 004 5 ) o SLEG /)N B IR HE I 6 IR
MIREHLS B 3 4, BR Xt B8 21 | 57 # 1k B 41 (i Bk 57
) KEd, e 12 H,

2 249 1 g/mL KEEHIF . RH W G PG % s
GG, 4R K 150 g, 500 mL Z&18/KiZ 2 h )5
INZEE K A& 3 WK, oL UE, & JF B W Bk g 2
150 mL(1 g A=25/mL) , & 4 CrkFHA .

3 FELAN ANE  BREETURFE W (pH 10.4)
0.1 mmol/L B Z4% % 2 mL,0. 18 mmol/L ik
FEYRIK 2 mL, 7&K 6 mL; ATP /EFHM (pH 9.4) .
0.1 mmol/L B Z4 % 2 mL,0. 18 mmol/L ik
FEVRIR 1 mL,ATP —4lh 30 mg,2,4 - “hlFEAS
6 mL;30% FEBEA ;1% CaCl, ¥ ;2% CoCl, ¥
W 31% (NH, ), S W5 LA EGR3 2 r adi

SEN-3301 B #1##% ( H A NIHON Inc.) ;
PowerLab/400 % %4 (8 X #]3F AD Instruments
Ltd.); CM1850 #! k% Y] v ¥l (& [ Leica) ; IX2-
ILL100 AY{# & 2% 5% B 8% ( H A& Olympus ) ; PHS-

3B K% pH IF ( LK & B = A AR A A
PYX-DHS-40 x 50-BS- 11 4 g 7k 3 oy $fE 18 5% 5 46
( FHFBEREEE T 280 ) s Motic Images plus2. 0 #{4
EHZ 53 BT (Motic) .

4 Jik

4.1 HEBITE XA K 0.5 mL/H A
IR  ELE 14 K KiE4 S BIL R K%
R B AL A BRI LR 9 7 Sk T #2 0.5 mL/R
AR R CECRIR (1 g/mL) 3ESE 14 REH ;MR
FiPE 4 S HEAS U2 T 0 A IR 5 O i s T R
S 14 RAFRIFIK 3 798, /N AR B FH A B 9Kt
T, R 173 BEIR AT [E] (K295 h, /B K A
HRERI 2 15 h) o AR TR0 2 5t A 4 R 38 2 IR o I8
R EHEIE S % hrfl” 11O $2 4 115 LR A S 12 Wb v
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4.2 WEAEHR BAGI T3k
4.2.1 RESEE RTETRPREKE,
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DI i0 5% o

4.2.2 EDL J SOL Zhfedllw ZSMICHRI8 ],
/N B NG J SRR IR S W FL 2 I B SE B AR R, 43 B8 2
#& SOL J¢ EDL; AR UE LA IE & ry Ak i L4, FAR i
FEHORRE D S A o UL PR 2 0 B LR 5 Wiy, 11 0 5
& G HRae AR IS , IO ) S HORER A, L 0.1 mm
ok S S R GEN INSEE i ApS b o RO INSE ]
£ (Lmax) v &, F1 10 min,

SR PRV 4 22 038, P R 4 i s Bk 9 25 mis (]
B2 s ML Hh 5V 1y J7 bk ool 8, I € EDL M
SOL #5 Kk 77 5 H il 3 #4513 Ik 5& 25 ms (i) & 40
ms HLE R 5 V%5 I kb o3, I 2 EDL & SOL
5 ELUSCAE fe KoK 7o SRR A AR S R AR BEER K
DABRIIE L PR Ak F 1 5 AR BROR A

4.2.3 1A I BUNIEF 2 B Rk AR . =
HESCARI 11 ], /N BRZR0G EL L 20 P R e 5 fie 1), 5k
B4 J5 i EDL A SOL, #R AR R B H B 293 mm
KA LI, AT 30% FERR R H, R
10 min, RFEHZIHDURG , BUH H OCT A 7EiE 24
T P A 78 - 25 CRITKEYI A HLHRLL 10 pm
MEREY) R ) F W AE FH 2 Sl 22 (10 g/L) &b
MY

W B A F 37 °C fH B M TR B W
(pH10.4), FiBE & 15 min, ikt A ATP 1E ¥ (pH
9.4)37 CIHEMEH 50 min; 1l 1% CaCl, % &k vk
3 min x3 ¥ ; H 2% CoCl, R AEH 4 min; 288K



p [ R A 4 2015 4E 1 45 35 445 1 3 CJITWM, January 2015, Vol. 35, No. 1 - 73 -

P31% (NH, ), S T4 1 ming i /K vyt s K3k
BRI BT VIR A BUK OBV G RS, 7EEE
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4.2.4  JESRFEECGIE IO 0 ENE 2
A A N O S s g W LN 8 =y ) o O R
e = MEgnE R (mg) AT (g) .

4.3 itk SR SPSS 17.0 B fFitty
Giitor e, BUE I x £s o, WLET 4k i 4% i AR
Motic2. 0 F M- Geit i ; 224 1a] LR F L 205 22
A3 s ERHT R ECKT R 56, P <0.05 N2ERE SR

R
# =X

1 BUU/NR— R X IR RIS R,
Xof JE] LA S A A B N R A, B R O, T I,
TARIE RS . PRSI /NS 4 RIT 4R, 28 h B pl
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KATHRFR , et S A AR A

2 BUA/NRARE KRR (F)  EBETS
YN 2 RIS 1T L (P >0.05) , ¥ T
GR e, % BRI TR B3 0 . 55 #6 21 R OR B 4 1
FO M M, i R S AR E R T
13.75% , KK E TR T 7.61% ; 58 BEHT L
B, 2SI AE G (P <0.01) . i A S
HEZH /N AR TR FE AT E 7E 36. 5 C 247, T 95 H5 4L Al
R B 2 B A A ) AT AR R T R, i A
B 25 4 4 ) MR TR 45 A T EL R, 28 S BB R L
(P>0.05), KA GXIRA L, ZRERIT#E
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fkE(g) fRiR( C)
iﬁ%u n RISV e RISV e
R EHE B i
AR 8 21.62+0.81  30.56+3.69 * 36.48+0.27  36.41+0.9
9ifs 8  23.54+1.51  20.2542.20*“% 36.26:0.66  36.02:0.64
K# 8 24.62:1.55  22.74+3.60 * 42 36.18 0.67 35.10 £1.33* 4

s SRR L4, *P <0.05, " P <0.01; 5% BE 40 [ 441
#%,%P <0.05,%2P <0.01

3 HUU/PEMNE MR R LR (R 2)  SXHE
2 LA, 5548 A R R i L MG U R M i B 2 R
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45 n
A T T Ll
ME 8 97.12:6.59  221.70£13.09  3.26+0.27 7.01+0.18
% 8 46.15£6.98 " 137.00£11.74**  2.01£0.23**  6.190.27
ki 8 62.92+8.63"" 146.14£12.13** 2.20+0.31"  5.99:0.24 "

T SRR B L gL, *P <0.05, " P <0.01
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EDL SOL
iﬂ}DJIJ n K b

LRl G LR WEEG
A8 1.600.77 2.33£0.67 1.48 +0.26 1.73+0.78
8 1.17:0.78%  1.93:0.82* 0.83:0.32*  1.45:0.56 "
k# 8  1.47:0.65°  1.95:0.79 " 0.89+0.19"  1.51+0.65"

S R4S, P <0.05

5 #&#H/NEL EDL 1 SOL WL & 5L E ik &
FLH# (6 4)  SXTIR4L SR, o7 e A AR B 4/ B
EDL Fi1 SOL L P it 5 34 & % R# K (P <0.05) ; {H
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EDL SoL EDL SOL
AR 8 12.45£0.30  8.11£0.79 0.42+0.02 0.35+0.07
FE 8 8.15£0.82** 5.86£0.37 " 0.39£0.04 0.24 +0.02
k# 8 9.78+0.64°  6.03:0.39" 0.43+0.06 0.330.02
T SxRAIFE I 4, *P <0.05, **P <0.01
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EDL SOL
A n

[ R4 | ik s [ RIEF4E | EidEaRz s
AR 8 17.98+4.17 82,02 %4.17 47.19£3.43  52.813.43
P 8 23.75:6.03* 76.25:6.03*  50.00:4.12 - 50.00 £4.12
ki 8 22.20£5.617 77.80£5.61*  48.71:1.08 © 51.29:+1.08

X R R g, * P <0.05
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7 &40/NELEDL F1 SOL JLET 4k A iwi AR b 4
(%£6) SXFHEZH A, KA Fn 554 EDL F1 SOL
o T BRULEF4E A0 1 B WLEF 4 T RS A 0 208/ (P <
0.01); HRI A LA, 55641 SOL /Yy 1 RILLF4E
/NP <0.05) , M2 [ HAb g bR L3, 25 R B0 5
B X (P >0.05),

=6 K4/ EDL FI SOL JWLET b aR i X LA
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EDL SOL
1 Rzt 14 1 R4
W 8 223.06:26.63 412.93:24.67  490.87 £56.23

Ptk 8 79.26:15.83* 100.40+13.61" 311.36:71.18* 270.30£43.52 "
K#E 8 103.40+8.18*  212.58+30.90*  398.68 +17.75 *~ 233.67 +34.96 *
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KEE T LR G R AR AR I 22 2 X K B 2y
PERTICER " FE 259, Re s U AR BT I A e ik, LA
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T2 0 LR I /N B i 2 BE A . i 4 % b R
W ShRERE RS, 7T RE 51 A BUSURHIOR J2 o 20 il o
AT AE T IR R S TR WL IE 3 #0812 B,
PRI E SR R By Ul Sy ¥ 8 AN K s
BRI A b e, IR ™ i 9 B s ST BE Y &
L, 0 R B UL LR T I ( LDH) R R
G P A ook PR 4L W 3 T e, L ATP & R RE
T T Rl A o M TR S S R 1 0 5 1 4
R AN RE o X T R T R R LS 4 9 TR AL
WA 5 — BT

U R A T BT L B W T A0k
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