Effects of Cold and Nicotine on Blood Flow in the
Replanted Rabbit Ear
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Abbreviations: MSG, mercury strain gauge.

1. Mercury strain gauge D& & SUE

AE0.012 1 > 5, 4M4F0.025 4 > F, K& 95 mm
DvYarF 2—7 (Dow Corning #H8) D AfE%E K
8 (99.0%) T## L 7> mercury strain gauge (MSG)
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MEDHEWT 27200 T A8Y 7 (T 1.5cm) 2{F
B, BEAOMFHER, 047 2FEQETHE
MRS 20, H40MIIMES ¥ 7, K
B ) A—F—, BRF, A v FRENSRZBIMNE
EBERFRLT.

4 . ISR L ERSR

MSG % Wheaston bridge D—Z Wz A, ZDES
ERELE SRR BMTAKERCHEL,
Servocorder SR652 TE#kL 7= (B3).
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Fig.1. Schema of mercury strain gauge. A sili-
cone tube is filled with mercury and it's terminals
are fitted with lead wires.

Fig.2. Calibration device for mercury strain
gauge. The device is remodelled from a fine
adjustment device of a microscope.
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Fig.3. Impedance matching unit (San-eisokuki
6M57A) and recorder (Servocorder SR652).
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Fig. 4. Schematic drawing of the device for
venous occlusion. It consists of a cuff, solenoid
valve, manometer, air reservoir and oxygen
cylinder.
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Fig. 6. Rabbit in position for ear plethysmography. The rabbit was suspended n a

canvas sling.
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Fig.5. The replanted right ear at 6 months after
operation. The left ear was intact.



806 &

BIROFAZEHELL, BX—EDOHIMEDOH S
M (M, C; &%, V; WEKE, A.) CBunT,
MEAOELE (%4 C) tBEHEOENE (%A V) B
LUMEROELE (%A A) toMlizid, 1%AC=
2%AV, 1 %A C=2%A ADEEREEH?, HAD
FeEsrbrhE, ZROELENLL»S, 72, &
BOZ R LMEROLLREIRIC 43, Flzid,
MEoAEL 101mm (C)) & o, TOWEE (A)
E(C )2 /4r =812.18 mm2 & 0 5, AE ERENEEE
L 7B BE (C,) 28 105 mm 7% 5 1E, Z OBEH(A,)
1Z(C.)? /4 =877.78 mm, & 72 1, EN-OWER (As)
WA, ~A=65.60mm?k i3, 1%AC,=2%AA,
OBEE»S, 1%AC,=2 %X877.78/65.60% A A=
26.76% A AR 53, COEERTIE, MSGD 1
mm O {HEEIZ & Y 500 mm D R > O deflection A3
IBLICRBEOREEYy FLTHEDT, CD
1% D2 T 525 mm O deflection 2342 2 3. WAH
BOMEE, 40mm/min %t 5id (K8), 14
440/525=0.83% D C,OMBESE I o722 L2 &Y,
100 ml SE#E P~ L SR HA T % MK E I 26.76 ¥
0.83=22.21ml/min/100 ml &5H&E&h, ThE2EN

T533.9°C
YN TN
D
t T
- [N A T
: ——
; i
..-fi f:
-1 —
v [
Y]
1
i 5sec.
L1 1 1

Fig.7. Change in the ear volume by venous
occlusion in a normal ear. The record is read
from the right to left. Ts, ear skin temperature ;

_abscissa, time; ordinate, percentage change in
volume.
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Fig.8. Change in the ear volume by venous
occlusion in a replanted ear. Conditions are the
same as in Fig. 7.
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Representative changes in the ear skin temperature for a 2-hr placement of a rabbit

on the canvas sling at 20+2°C. @, normal ear; O, replanted ear at 1 month after

operation.
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4. FNIBIFEORE

Table 1. Range of changes in the ear skin temperature and blood flow to the ear for a 2-hr placement
of rabbits on the canvas sling at 20=2°C

Normal ear
Rabbit 1o. Egr skin temperatur?( _C) Bloo'd flow to ear (rnl/m_mv/IOOml)
maximum minimum maximum minimum

1 37.2 23.5 225.0 1.2

2 34.3 22.7 225.0 1.2

3 35.9 22.7 193.2 0.6

4 36.1 23.0 165.1 1.2

5 35.9 23.1 182.2 3.7

6 36.5 23.1 209.1 2.4

7 35.0 23.7 192.0 3.0

8 34.8 24.1 163.9 1.2
Mean+SD 35.7£0.89 23.2%0.45 194.4%22.47 2.1%£1.15

Ear at one month after replantation

Ear skin temperature(°C)

Blood flow to ear (ml/min/100ml)

Rabbit no. . g . .
maximum minimum maximum minimum

1 31.5 24.8 121.1 7.3

2 33.8 25.2 117.4 9.8

3 32.7 25.4 96.6 4.8

4 35.4 27.8 80.7 15.9

5 34.4 29.8 91.8 19.2

6 3.1 26.3 114.9 12.2

7 3.4 26.8 81.9 11.6

8 34.4 28.1 91.7 15.9
Mean+SD 33.9%1.23 26.81.59 99.5%15.06 12.1+4.53

Ear at six months after replantation

Ear skin temperature(’C) Bood flow to ear (ml/min/100ml)

Rabbit no. . C . L
maximum minimum maximum minimum

1 32.8 24.8 149.2 9.8

2 33.3 25.2 113.7 6.1

3 32.4 26.1 107.6 6.6

4 34.2 27.7 116.2 9.8

5 34.4 26.7 124.7 11.2

6 33.6 26.0 105.2 7.3

7 33.7 25.2 117.4 11.6

8 35.1 24.8 110.5 15.9
Mean=+=SD 33.7£0.81 25.840.95 116.9%+14.03 9.8£3.00

Maximum and minimum values of each case are listed up from a 2-hr measurement.
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Fig. 10. Relationship between blood flow and skin temperature in normal ears at 20+2°C.
Data from 5 rabbits are plotted.
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Relationship between blood flow and skin

temperature in a replanted ear at 20+2°C. Data

from

one rabbit at 1 month after replantation.

Regression line was y=0.14x+24.6. Correlation
coefficient was 0.952.

Blood flow to ear(ml/min/100ml)

Fig.12. Relationship between blood flow and skin
temperature in a replanted ear at 20+2°C. Data
from one rabbit at 6 months after replantation.
Regression line was y=0.069x+26.9. Correla-

tion coefficient was 0.961.
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Fig.13. Effects of cold exposure on skin tempera-
ture in the normal ears.
the refrigerator at 7+3°C. Symbols of O, @, X,
A and [ represent 5 individual rabbits, respec-

tively.
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Fig. 14. Effects of cold exposure on skin tempera-

ture in the replanted ears at 1 month after
operation. Rabbits were placed in the refrige-
rator at 73°C. Symbols are the same as in Fig.
13.

Table 2. Ear skin temperature and blood flow to the ear after cold exposure

One month after replantation

Replanted ear

Normal ear

Rabbit no. Skin temperature("C) Blood flow(ml/min/100ml) Skin temperature(‘*C) Blood flow(ml/min/100ml)
1 15.6 7.3 13.3 0
2 12.8 13.5 11.8 0
3 10.3 3.7 11.8 1.2
4 11.5 7.3 10.3 0
5 12.9 7.3 11.6 0
6 16.1 9.8 13.0 1.2
7 13.2 12.2 11.8 0
8 12.0 9.2 11.0 0
Mean+SD 13.0£1.83 8.8+2.90 11.7£0.93 0.3+0.53

Six months after replantation

Replanted ear

Normal ear

Rabbit no. Skin temperature('C)  Blood flow(ml/min/100ml) Skin temperature(’C) Blood flow(ml/min/100m})
1 12.4 9.7 11.1 0
2 10.7 8.5 10.3 0
3 16.2 5.4 13.1 1.8
4 12.1 7.9 10.9 1.8
5 11.6 6.0 11.7 0
6 12.2 7.3 11.5 1.2
7 13.2 6.1 11.8 0
8 12.4 4.9 10.9 0
Mean+SD 12.6£1.51 6.9%£1.53 11.4+0.78 0.6£0.80

Rabbits were transferred from 23+2°C into the refrigerator at 7+3°C and placed for 60 min.
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Fig.15. Effect of intravenous injection of nicotine
on blood flow to the ears. Solid square on the
abscissa indicates the time of nicotine injection
(0.05 mg/kg). @, normal ear; O, replanted ear
at 1-3 months after operation.
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2EIFE L. COFEE, NEOFEE(LAZORE
ZALZHAIT 2 2 e s, PURRICHIV O BN IZ AR
EEHULA ML T —URBEDY, ZOREDEL,
ThbbRAEELEERENORLE LTEHT2 L
DT, EERIBWET/IEL, HEBLAES CLLERKI
BFRH&ENL S X512 %or, Clarke 5 R D
volume plehtysmography & mercury strain gauge

Smoke
e
Normal ear M
M Replanted ear(1M)
-
>
<
0 10 20 30 40 50 60 70

Time(sec)

Fig.16. Influence of smoke of a cigarette on blood flow to the ears. Simultaneous records
of rabbit ear plethysmogram at 1 month after replantation. The rabbit was exposed to
smoke of a cigarette for 5 sec. Ordinate, percentage change in volume.
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Fig.17. Influence of smoke of a cigarette on blood flow to the ears. Simultaneous records
of rabbit ear plethysmogram at 6 months after replantation. Other conditions are the

same as in Fig. 16.
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Effects of Cold and Nicotine on Blood Flow in the Replanted Rabbit Ear ~ Yoshinobu Iwai,
Department of Orthopaedic Surgery, School of Medicine, Kanazawa University, Kanazawa, 920
—J. Juzen Med. Soc., 93, 803 —817 (1984)
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Abstract

To elucidate the effects of cold exposure and smoking on replanted digits, the replanted ears
of rabbits were employed as an experimental material, and the blood flow to the ear was measur-
ed by mercury strain gauge plethysmography under some conditions. The maximum blood
flow at 20£2°C was 194.4£22.4ml/min/100 ml - tissue (meantSD) in the non-operated ear,
whereas it was 99.5%15.0 and 116.9£14.0 ml/min/100 ml at 1 and 6 months after the replan-
tation, respectively. After the exposure of the whole body to cold atmosphere (7i3°C) for 60
min, the blood flow to the replanted ear decreased extremely as well as to the non-operated ear.
Vasoconstriction induced by the smoke of a cigarette was less in the replanted ear than in the

non-operated one, but a decrease in the blood flow by an intravenous administration of nicotine




RAEEEENMFCRIFTER L= aF v OBE 817

(0.05 mg/kg b.w.) persisted longer in the replanted ear than in the non-operated one. The blood
flow to the replanted ear at 15 min after an injection of nicotine was 54.0% of the pre-admini-

stration value. The present data suggest that cold exposure and smoking cause a circulatory
disturbance in replanted digits.



