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Mice cope with parabiosis
— Assessment of their physiological changes of life

ZHANG Fu-Xiang, YANG Yi-Bin, KE Gui-Bao, CHEN Ying, XU Xin-Mei,
TAN Zhou-Ke, RONG Song"

(Department of Nephrology, Laboratory of Organ Transplantation, Zunyi Medical College, Zunyi Guizhou 563003, China)

Abstract: The purpose of this study was to establish a parabiotic mice model and assess the physiological changes
of the mice under the parabiotic state. Thirteen pairs of isogenic partners were studied. The model was created by
preparing a bridge of skin and subcutaneous tissues between the two mice starting distal of the elbow joint along the
humerus along the lateral costal region until the end of the waist line. Physiological, social and affective qualities of life
were studied in the mice through behavioural observations for 120 days following the parabiotic surgery. During the first
2-3 days following the operation, the animals suffered from severe pain and distress. During the following days and
weeks, the physiological system began to recover and the animals displayed behavioral adaptations to the parabiotic
condition. All animals survived at day 120. At three days post operation, the body weight began to decrease. Following
this, the animals experienced a continual body weight recovery and reached pre-surgical measures at about 30 days post
op. Forty-eight h post op., faccal corticosterone-metabolites were extremely elevated, but their levels returned to two to
four times of levels in control females within 72 hours post op. The faecal corticosterone-metabolite levels decreased near
to control values on day 75. Out of the 13 pairs, the blood exchange rate of three parabiotic partners was tested, with the
result being normal post op. After 12 weeks, the total blood exchange between both partners needed 63 or 46 or 107 min,
respectively. These results demonstrated that the animals could adapt behaviourally to the parabiotic situation. Therefore,
this parabiosis mouse model may provide useful insights in many research areas, such as transplantation immunity,
hematological system and metabolism, etc.
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Tab.1 Faecal Excretion of Corticosterone-Metabolites

HEPE IO /N BRFEAE PP B SRR IR B (ng/50 mg)

I K AH-foe /M

Faecal excretion of Corticosterone-Metabolites in female pairs e P EE Mean bRtER SE Max-Min
AJG 24 /NifHEEE Excretion 24 h post op. 13 901 218 811-1225
KI5 48 /I HEE & Excretion 48 h post op. 13 834 165 677-1006
KI5 72 /NP HEER: Excretion 72 h post op. 13 310 159 154437
AJ5 96 /N HEEE Excretion 96 h post op. 13 160 25 134-185
ARJG 55 8 R Excretion on day 8 post op. 13 320 107 198-400
AJG 15 K3 75 KA Excretion between day 15 and 75 post op. 35 114 61 34-283
Al M X FE 2 HETIE B Excretion in healthy control females 42 95 30 32-152
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400 ng/50 mg FE1F); RJ55 15~75 K, HIUABL
WEE, PeoRAEC IR Rl ) R SRR R, R
JEH 75 K, S AR, SR EEE
S(P>0.05).
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Fig. 1 Body weight (in % of weights before operation) of
parabiotic mice pairs post op.(left) and corticosterone-
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Tab.2 The elimination of Evans-Blue in the serum of the left mouse of the parabiotic pairs and in controls

I #H Phase I 1 111 1 2 3
Yy25=A+Bx =235-3.46x =296—4.74x =258-2.83x =231-1.52x =239-1.52x =294-1.69x
I .
A HHRREr —-0.99 -0.98 -0.96 —-0.83 —-0.82 -0.75
Early phase
2 hltys (min) 34 31 40 71 79 87
Yos.4p=A+Bx =215-1.57x =244-1.38x
HA
WA AR R RE -0.58 -0.45
Late phase
ZCHF hitys4, (min) 69 69 69 88 88 88
SEAAL 4 ht (min) 63 46 107

L) R (Y=4+Bx)« MR RE() MBI, T IDAVE T ARLLAN L, 2, 3)I055 S BEE 2 2204 S0 L IS AR QS /S 4~25 min)
FUGEIAIS ARG T 25~42 min) (VERR I, BEAA/IN BRI LI A 40 #=0.5%4/(By.o5-Bas-42) o

Estimations of Evans Blue levels during the early disappearing phase (4-25 min. after infusion) or during the late disappearing phase (25—42 min. after

infusion). Data represents the regression equations (Y=4+Bx), coefficients of correlation (») and half-life times (hlt) of Evans Blue disappearance in the serum

of the left mouse of the parabiotic pairs (I, II, III) and in three sham operated mice (1, 2, 3). Blood exchange rate between parabiotic partners (Blood-hlt) was

calculated by:OS ></‘1/(34_25_325_42).
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