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Influence of Stress on Wistar Rats due to Short-Term Transportation

YANG Fei, HU Ying

(Department of Laboratory Animal Science, Fudan University, Shanghai 200032, China)

[Abstract] Objective To study the possible influence of shori-term transportation on Wistar rats, and to establish a
technical index system to evaluate the influence of stress on laboratory rodents. Methods Wistar rats were used in the short-term
transportation experiment. Main indexes of metabolism, neurcendocrine and immunity were tested. All the indexes of rats
experiencing transportation were compared with those of the control group to analyze the impact of short-term transportation on
laboratory rats. Results GLU of Wistar rats increased both at the moment of 0.5 h and 1 h during transportation, and at 24 h
after stop of transportation, while decreased at the time of 1.5 h during transportation. Serum CORT also increased at the moment
of 0.5 h and 1 h during transportation, then decreased at the moment of 1.5 h during transportation, but resumed to normal since
24 h after stop of transportation. Serum B-EP decreased from the beginning of transportation to 24 h after transportation, it did not
resume to normal until 48 h after transportation. Total WBC in peripheral blood decreased sharply at all three different time points
(0.5h, 1 hand 1.5 h) of transportation, and resumed at 72 h after transportation. Serum levels of IgG, IL-2, IFN-7 and IL-1
decreased in 48 h after the end of transportation though there was no significant change seen during transportation period, and
resumed at 72 h after transportation. The expression of hsp72 mRNA in liver increased sharply at all the time (0.5 h, 1 hand 1.5
h) of transportation, the longer the transportation period, the higher the expression of hsp72 mRNA in liver, while it resumed
quickly within 72 h after end of transportation. Conclusion Short-term transportation has considerable negative impact on the
metabolism, neuroendocrine and immunity in Wistar rats. Those experienced short-term transportation (1.5 h) need at least 72 h
of acclimatization after the end of transportation. Parameters of total WBC in peripheral blood, GLU, CORT, $-EP, and IL-2 in
serum can be used as indexes to evaluate the stress due to short-term transportation.
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1.3 FEREN
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1.4.3 ZFHEMBHZI(C) : ERER , AEHEH.

FHERLRAIVLHAERENIRERT
R, RAXBRARZHEAEBIERES (K
HR-TH 510 mm x 320 mm x 190 mm, § 4 10
H) RS HEE&H -2 REHTHF 11:30
~12:30 #%7.

1.5 EHRAE

WE MM H F W 5 R A ELISA ¥, ARIE )
e K\ B 43 B 0 9 AT B E 5 i R S8 R R IR
¥ AMNE AR E kA B M B RE BN
B 7 kR B A B of A AT W 52 5 JFBEE hep72 B FOK
S 52 R IR Y6 LB PCR, LA B-actin AN S ,2-Act
PXF hep 72 RIAH ER o



FPEERHYFR2009E8 A 1785 4% Acta Lab Anim Sci Sin, August,2009, Vol . 17.No.4

281
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2.1 Wistar X . GLU.WBC, CORT # B-EP i3I
ELER W%,

B&E 1 A4 ,GLU MEB /R, M C AL, T, 4
BEAR(P<0.05), T, AMRAHBEEAS

WMERR,MCALE, T, A4.T 48 T, AHK
BEWNP(P<0.01), RyHAM R,AHBEHW (P
<0.05);CORTHIER/NR, M CHLE, T, AT,
4 if #% CORT /K F-Ft &, T, s 4 il # CORT K FEAE,
ERHREE(P<0.01);8-EPHWZER~R, M CAHK
BTy T A T, AMM T B-EP KFHREER
ERKEE(P<0.01), R, A I H B-EP MY 7K FREIE
HEREE(P<0.05),

2.2 Wistar KR4PEREAFHUEER BE2
(P<0.01), T T,; A% BEMME(P <0.01); WBC
21 GLU.WBC M RMEELR(n=10)
Tab.1 Measurements of serum GLU, WBC and hormone levels ( n = 10)
i3
a5 & i ] (/1N ) % 52 5 (8] (/MR ) GLU WBC CORT B-EP
Group Transportation Recovery (mmol/L) (10°/L) (nmol/L) (ng/L)
period (h) period (h)

Tos 0.5 0 6.72+0.30" 9.18+1.58™ 242.63 + 38.05™ 10.78 + 1.41"*
Tio 1.0 0 6.8610.42" 9.2911.30™ 258.86 27,78 11.13£1.52"
Tys 1.5 0 5.40+0.56" 9.33£1.10" 97.64 +28.36™ 11.12+1.03™
Ry 1.5 24 7.24£0.44™ 14.42£2.16" 165.37 £21.37 12.18+1.45"
Re 1.5 48 6.500.39 14.66+ 1.80" 185.78 £ 49.33 14.44 £ 1.08
Ry 1.5 72 6.45+0.34 17.40 £ 2.16 188.50 £ 34.98 15.23+1.83
Ryg 1.5 % 6.52+0.32 17.00+1.77 192.70 £ 38.62 14.78+1.76

C - - 6.33+0.38 16.25%1.28 187.43 £27.91 14.02£1.79

WM CHHREK, * P<0.05, P<0.0l, Note: compared with group C, * P <0.05," P <0.01
®2 M G, IL-2, IFN-y 1 IL-1 KFTELER(n=10)
Tab.2 Serum levels of 1gG, 1L-2, IFN-7 and IL-1 (n = 10)
i
a5l & i A (/R ) B S it (/BT ) IgG -2 IFN-y IL-1
Group Transportation Recovery (mg/L) (ng/L) (ng/L) (ng/L)
period (h) period (h)

To.s 0.5 0 643.29 2 112.67 863.81 + 140.28 631.06 £ 99.45 330.89 + 54.5
Tio 1.0 0 650.96 + 124.78 910.98 + 146.55 641.34£58.19 345.78 + 48.74
Tys 1.5 0 652,75+ 118.04 847.53 + 162.44 625.73 £ 120.92 348.73175.14
Ru 1.5 % 464.67 + 67.10™ 646.78 £ 85.11™ 456.69 £ 75.90™ 244.33 £ 38.02"
Ras 1.5 48 530.34 + 68.44™ 699.75 + 94.58" 471.69 £78.21" 270.55 £ 47.33"
Rn 1.5 n 617.31 £ 63.63 916.72 + 185.55 607.15 £ 83.06 320.21 £ 53.44
Rys 1.5 96 619.68 + 61.28 883.20 + 105.90 626.39 £ 70.37 331.23+41.78
C - - 633.59 + 83.09 850.36 + 96.57 638.08 + 103.25 321.39 1 41.45

WM CHWLHE, " P<0.05," P<0.01, Note: compared with group C, " P <0.05,** P <0.01

F2WH, N CHARLE, R, A R HMBEF
IgG.IL-2 #1 IFN-y K, DL & R, A M & 0 IL-1 KF
PR BERMR(P<0.01), R, AR IL-1 KFE
EHE(P<0.05),
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MEITHNMCHLE, T, H.T AT, 4

ALK R, 1 Ryl hsp72 mRNA REHWHEE FF

(P<0.01),
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PR LR L BOK F , 56 5 7 T 4 B B 3 MR B A o
WAEMERNY . PR ET Moberg K 35 Y1 1 M
REERUREYERNFE, RAME Wistar X
B2 A Rt B 45 %2 5 LA R BLA KR ERE AR
REE,RB HERS W RTINS TR
R, BRI % 12 4 L MO R T R R B
1 ) 8 W) S L AT REAL A o

%3 A hsp72 mRNA B RBH R (n = 10)
Tab.3 Expressions of hsp72 mRNA in the liver (n = 10)

P0s: )
B EAHECM)  KESECMD o) p
Group Transportation Resume
period(h) period(h)
To.s 0.5 0 0.0338 £0.0114"
Tyo 1.0 0 0.0876 + 0.0266™
Tys 1.5 0 0.3036+ 0. 1043
Ry 1.5 24 0.0330+0.0137"
Ry 1.5 48 0.0074 £ 0.0019™
Ry, 1.5 72 0.0059 + 0.0015
Rog 1.5 96 0.0056 £ 0.0015

C - — 0.0052 £ 0.0012

W CALE,” P<0.01, Note: compared with group C, ™ P <0.01
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Mt GLU MIZE4LF CORT R, BEZFEAREH
EWEM 24 h B ,GLUBKBERF. GLUKFH
AR KR E N SRR kAR EE
PFRRME R, B iR B 5Pk E B 8RR M
R4 HPA M5 B VI K. HPA B B9 8UTS & ML
BHEASBEFRRPBERERAMAE, HEARK
M E CORT & “AB & 0 B 7 1 A K K88 o I % &
BUMERRN B e BT RO, BRI EBES.
R, EREHRE—MBRINNESHE, KBEN—
MABLRHNY, h TFRANEESER, 8 SHATHE
MEEHHENEE  EHNEANEREREPLE
MO FRBE AT, B, %iE %29 GLU KF
RELAZE YERFEZE 1S hHOEKER
EFEFRBA, BAIURE RSB NRE, R
BLETEEF CORT /KMl T BN 42 38 15 1 L B &
RIS i v B MR, A EMNHE, Y3
VIRETERPAAERNFENE EHFRER
HFREEEFEURERSMO T EKRERNN,
HPA BHTUREZE 24 h HED RS, A F FHEAEBRE
MER,BARNCLUKXKFEENHARK,.Z480ZEF

K HR/RFE HPA BHTIBER Wb b, HLIK R
FE—EHNRARHERNETHENEBREURER
& €7 ki

BF R B %5 5 0 O sh S S BB
+48%E, BNMEREHR YT, KRS A M WBC &
BHEWMBEETHR, FHTRIBERD 0%, EER
EHEH 48 h A, WBC BE AR A BB %
EFBABEE 2 hAKEZERKFE, # WBC
B AL AR R, L7 1gG . IL-2 IFN-y #1 IL-1 K7KF-%
BRERPEAEAFRENE MREEHRE48hA
BETR EINLAREZEREKF, EREE
A eEEFRKEEASRTERE REHD”
BB, R ERE MR EEAMEAERT A
P CCHFBRBREREMFEAN—TEEN
#1119, BAE 8 GC T B AR kB 40 R AR 3R, 5 75 S
JAIn WBC B% T M, GC Xt Ig6 K Pk =4 W
BMEER,FELMH L2 A IFN-y FHEBEF
B T BB A AR Y I REWHS-
P43 Db - G A A T o FE X 0 g A Y 4 R R B R
MEEF, T GC M & LT 9 IL-1 7 4 R, 0
b A bl o Er 2SN CIE o v N N: OF 5T I <
AW P, ESIHBWUEAFEHEUARERE
RIF) & & B 1) 4 & T 36 #R , R PR ML % CORT K7
Ext KBS WBC BE R+ 4R &, EXTF
IgG.IL-2 \IFN-y 1 IL-1 7K 5 J B 7 t 38 % o 1 36 3
BL,EEHRES, BAR, RS8N GC KF
BEIBRNEEEEaREOHANEERE, W
FHX—SBP,CCHERNTHENAEREAR,
RIESTFREZ BN, MRS HERERE
RBEMHEHTEREHE X, L2 RNEHARE
F W& R0 R, TR R 3 4 B BB fE TR R
HZHBENEERE , EAT AP, L2 M5 3
MaEETFHERBEEEER—B BTN RER
FIEM R F IR

FHAREBMET —HEENHL-ATB-RE
%% 8 # 4r FR—pB-EP ZE M 7% M K ¥, B-EP BEX
EMERNPTBRENEERENCBYRZ —
HFEKERRILREIET ,B-EP A5 H.ORIHK
BX3h, H A LURBEVLRFT AL R, 8 8 BT A B 2 4k
MeRERELENBEYER, SELS L2 &
MEERRY -1 5 1.2 >4 ,p-EPER BRI &
PR IRM R ER Y R, 3 3 Y B A A
BAAAEEEXY ., SHEG, KBRLEPKp



PELRWFER 2009E8 A 17%% 4W  Acta Lab Anim Sci Sin, August, 2009, Vol .17.No.4 283

EPIMR B ETH  EE4REHE X h BB ER
FXHEEA,HE 48 h AKEIEHW , RIIE B-EP A
Bl 5 55 B 52 B 3 0 4 i A2 A N R B, 3 LR X
EMTAN SR TEREHREAREMGEIIENE
o BeAb,B-EP B/ B i 30 4 4k T X 5 9 58 U
HRE BETHNHSERSIYBRERSIEX—EE
B TR IR G (B 55 — 0 T, X T BB IN B 3h A i Rk
& NTmESHRBRAREZBRE,
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W F 1 R BT R 80, 18 24 17 3858 B A B A LK
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