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plethysmography), HsE RNMEE FIHAES
o} Mgkl B mE (Electromagnetic blood

— B X — : flowmeter) & FIFsI= ik, #FEE(Perfusion
systems) FIAE FE 2 BEMES FIAs: #@

BB B TikEe] EfEke] Acph® A
HoE FRHE Y AFE o] & sh&dl & Mk MKE HmES R H
== EERRE TS HEE & Sapirstemo| J4tEE RINERS 2
SpnE W Y B ”K}Cl, ®RhCl, lodoantipyrine(®1)-& FIAE

BRe BT mitE MEFES R ok de?.

B O B
BEE & W Everett%o] FTEE B# BE Bim 9 MM

S By BEFHE Mgk #8tE RISA(Radio-iod-
E R4 inated human serum albumin )& {FH3te] BZE -
e uwlrb 9l0 o)?, Kaplang ''Ceo B HEET
ATl “Rbe  fEAIStS (B RS niE
MR MR HE EE - ®mET ek et
B-E & B Meyéer&S sttt RAMEEE EH3 MAT
S} ®Rb & FlIMAsle) HfEKRS EN . niEfde
MERE A ZE @il Hapste] & #HE MmpESe BFE - @459 9 J2® Gangarosat OIE
< HERshe difad) B tlEe] &Y% APl 2 Yl EFEES 1o BT HRE (local clearan
= 2R EEMpEe s BB ks ce) 59, MeyerZ e R A MES &H s
HEsh=dl o] B  BYTEE A Ao & TEE BEES o2 mas MiTE ERs
el Ao ] e o] JIE - WET A ek
ol B %k ME Rl K HHY BNl M A4 Bife BiTRe BAEASSE BES metA =
o] & %lﬁdl Rel WEL Y=o Bmel F 22 O REBREY el EEES] BEEEe]
Hol=, 3 HAHERC] 713 TR BES 03] #Has el vehd Holoh,
3oodew, BT &S HHE EEsts o ool Wkl EEEE)A B HES 22 THE
# HEe BEES dolile REZF st Fo)rh BAm BERAY BITS KES AR TS M
s AETEN s MR, W, M, seke B % BRA BERRd O BiE niEEisl #
29, BEIEHME S (Impedance), SRRIEE: Cal- Fale] MR LT “Rb FIMsHe BEE v

orimetry), XERBHY MmKRE ME L (Photoelectric Finkol = 4IES dglvlel #EskE vlelth.
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BB BBRAR WHE

1) BWREY : BRRAc: —EHN AFL BE
2.0kg PI5h2] fEEREY FE 4IRS EHSMCl. mp
B BLE HRY HIES 48 ERE Bk
(Table1 £18),

Table 1. Experimental Animal Distribution

Experimental Condition Animal Number

Control 1
1st day after operation
3rd day after operation
5th day after operation
7th day after operation

14th day after operation

21st day after operation

ot O O OT O

2) BEEB I BE 1kg® 30mg® Nembutal
(Merck#t Bldh) & FHFIRA fsle &HRE
chd EESL, A T3 BARE Ak Kl
A1l # No.570 Fissure bur® FIRste HE
o2 BIie ak-Egch. Fmgds kB B
3y B £EM REKE EESdeH, T
#h 5ELsl dfsln EmEkoR MASAC. B
Sxel4Alwl 108 BAT (MY 3ho) <HBUZE) WK NIk
Htekgdet.

3) FEfESE &1 Rubidium—-86(ETER) &
0.5mé £EH REK 50.Civt SH= 5 HiH
%}3L, Scintillation Counter (Nuclear Enterprises
8310-NE/1/2) 2 HehfeES  mimEstodel. = &
B ABE BEAERE(Stanton F4)o 2 BES
FiEsl 7% BiES KaMERS MEsd-h.

4) B WER « WEEITISS} -3 FEoR 2%
R i FEIRe] “RbBE 0.5mLs HrsMl A
Star 30fbikel Aufn EifbrlelS B 10mee A
FiRel EAsES FIEAA # Taosk 2ol HEE
o] #E#s Ml FrAsd ¥k

®Rb Al AT E4HERel e ok ARl
Y3 WHEES FHsksch. IERE MRS ERE W
5, TSRAE BBAW, T &EE, TH &HEE, T
OB, T R FETR - STRs W A
EWCER) ., F, BEEH 2 gl v

5) BUFLEME B HEEE RE AL G B
FHE BRLBEXHE EES MET Kot
& FHskGiel. MK 1emE “RBEARS Ticd
FHEo 2 RESL, WA BHEs MR E
kit

v Iy - PR IR PR A
SIS BB cpmeereereressesenenireninnes B
HEFE PO ZRERO] Cpmeseeeeereeerrereseerenseenens C
SURHE] BEBE Cpm = C —B corereseneseereecsssinees D
AN “RbBA HHE:

D X100 /*Rb TEZ HEAE®verrrireneiennnnns E

HHL lemE “RbBAEFH-wm E/#¥re ER

*ORbo) TEBE M A R—PESHSEe] HefSh 48 SRR —
(PSS T FEBIEH) Bk *Rb -+ 0] BHERY) &

B=8 WRAH

1) B BIBRES] em¥E |MAR(%) X Hfile]
0. 05830. 0606, Z=filo] 0. 05391 0. 0050 o] gl =,
FiF WAzl Hfe] Efllel Wil FHE 7H,
14 6] BHT BAEE 290, #BEeIAde
F##% 1 Bell 0.1025£0.0236 0.2 #Hnsta #at
Hhn s Bo F4iE THO BEME 0.1767
+0.0424F Ro|it TFRslgch 2EMNCE M
FER5e FMHie 7 8 BAES 24k &89
FigfEe) HEHS 12 5148 « BBREae &
5 #1Ee E24) ZEsLYCl (Fig. 1, Table2%
HB).

2) TEHEG: BEH BATY onE SAR(%)-2
Ffjel 0.0529% 0. 0040, Zfile] 0.0476-:0. 0029 o]
dck. HERFS A B FHE 5 Bl Hn
317 thfEste FHE 4B BEES 0.1704%
0.0591 2 #EH] 3l # 3.3f%v Hged, £
fll A= FMiEE 5 Bl Hmslrl tafEsts, FHE
144l & 0.1395+ 0.0575. 2 $HR#=LY Kol @
2.901giek7l LI Badle #%E 29} (Fig 2,
Table3 ZfR). ‘

BEE- BB Afilo] 0.0472£0.0069, ZH
o] 0.0454% 0.0065°1 912, HEAFl A= FHE
7 Bell HT #hnsts thfEste FHHE M4AA &
EEE Rolx THss M%E RAch(Fig.3, Ta-
bled ZBME),

3) TE &igd BB Afifo) 0.0671£0.00
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Table 2. Comparison of blood flow distributions in the masseter muscle and the gastrocnemius muscle

M S.E,
Control P ost-op. 1st day 3rd day 5th day 7th day 14th day 21 st day
Left | 0-0939£0.0050 | 0.0520:0.0146 | 0.0358%0.0051 | 0.0545:0.0015 | 0.0680-£0.0077 | 0.060820.0186- ] 0.037250 G050,
oM (1.0000) (0.9647) (0.6642) 1.0111) (1.2616) (1.1280) (0.6902)
’ Rich 0.058320.0605 | 0.0644:£0.0133 | 0.0455:0.0079. | 0.0586+:0.0039 | 0.07062-0,0093 | 0.0688+0.0195 | 0.041040.0050
gat (1.0000) (1.1046) (0.7822) (1.0051) (1.2110) (1.1801) (0.7033)
" 0.0583:£0.0606 | 0.1025:0.0236 | 0.1078:0.0140 | 0.157930.0182 | 0.1767:0.0424 | 0.1147£0.0177 | 0.101040.0161
S. M. (1.0000) (1.7581) (1.8491) (2.7084) (3.0309) (1.9674) (1.7324)
Cm * 0.0303+0.0124 | 0.0353::0.0131 | 0.021130.0024 | 0.0252::0.0074 | 0.0138::0.0013 | 0.04890.0282 | 0.021340.0048
- (1.0000) (1.1650) (0.6964) (0.8317) (0.4554) (1.6139) (0.7030)
MM, . :the masseter muscle () : Fraction to Control
‘fFraction S. M. ® : the sutured masseter muscle
L, 3
Left G M. * : the gastrocnemius muscle \ Fraction
3.5} &=———o (G M.* 3.5¢ Left
smmaee nght ° cmamana Right A
- G M. * ) 5
3.0r 3.0k
L4
2. 51 / \ 2. 5
U
2.0r 4 2.0}
1.5 1.5F
1.0¢ 1.0F
0.5 0.5¢
A s i 1 [ ' 1 $ 1 [} 1 i ] 1]
control Ist 3rd Bth 7th |4th 2Iist control Ist 3rd b5t 7th. 14th 2ist
day day

Fig. 1. Fractional changes of blood flow distri-
butions to control value in the masseter

muscle and the gastrocnemius muscle.

Fig. 2. Fractional changes of blood flow distri-
butions to control value in the mandi-
bular angle.

Table 3. Comparison of blood flow distributions in the mandibular angle

Mz 8.E,
Control Post-op. 1st day 3rd day Sth day 7th day _ 1l4th day 21st day
Lef 0.0476 +0.0029 0.0779%0. 0332 0.0311+0.0078 0.0580-+0.0121 0.1143+0.0206 | 0.1395+0.0575 0.0537+0.0090
(1.0000) (1.6366) (0.6534) (1.2185) (2.4013) (2.9307) (1.1282)
Right 0.0529+0.0040 0.075110.0226 0.0449:£0.0101 0.1038+0.0234 0.1358+0.0133 0.1704+0.0591 0.077040.0102
& {1.0000) (1.4442) (0.8635) (1.9962) (2.8529) (3.2769) (1.4808)
( ): Fraction to Control
Table 4. Comparison of blood flow distributions in the mandibular cortical bone M*S.E
Control Post-op. 1st day 3rd day 5th  day 7th “day 14th day 21st day
Left 0.045410.0065 0.0497+0.0106 0.0280:0.0084 0.0379:£0.0242 0.0642+0.0074* | 0.0784-+0.0229 0.0314+0.0073
(1.0000) (1.0947) (0.6167) (0.8348) (1.4141) (1.7269) (0.6916)
Right 0.0472£0.0069 0.0768+0.0303 0.0263:+0.0030 0.0456-£0.0135 0.0654+0.0154 0.07494-0. 0173 0.0303£0.0046
(1.0000) (1.6271) 0.5572) (0.9661) (1.3856) {1.5869) (0.6123)
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! Fraction Fraction
2 ok e — L?ft 20k e | o ft
P, R]ght * - e e e R]ght
1.5+ 1.5
1.0 1.0+
0.5 0.5
] ] 1 [} ] 1 ! 1 3 1 i 1 1 ]
control st 3rd Bth 7th 14th 21st contral isi 3rd Bih 7th [4th 21
day ‘
. . day
Fig. 3. Fractional changes of blood flow distri- Fig. 4. Fractional changes of blood flow distri-

butions to control value in the mandi-

bular cortical bone.

Table 5. Comparison of blood flow distributions in the mandibular alveolar bone

butions to control value in the mandi-
bular alveolar bone .

Mz*S.E.

Control Post-op.1st day 3rd  dey 5th  day Tth day 14th  day 21st day
Left 0.0658+0.0098 | 0.0885+0.0185 | 0.036320.0088 | 0.0713:0.0145 | 0.0949:£0.0123 | 0.1123::0.0877 | 0.0462:+£0.0061
© (1.0000) (1.3450) (0.5517) (1.6927) (1.4422) (1.7067) 0.7021)
Rih 0.067140.0094 | 0.0785+0.0162 | 0.05270.008% | 0.0784:0.0106 | 0.1123:£0.0258 | 0.1163:£0.0316 | 0.0451:0.0104
reht {1.0000) (1.1699) (0.7854) (1.1684) {1.6736) (1.7332) (0.6721)
{ ) : Fraction to Conirol
Table 6. Comparison of blood flow distributions in the mandibular gingiva M= S.E.
Control Post-op. 1st day 3rd day 5th  day 7th day 14th day 21st day
Left 0.2963+ 0.0791 | 0.2477+0.0243 | 0.223740.0316 | 0.1857::0.0267 | 0.2080+£0,0207 | 0.422420.1053 | 0.1128:£0.0653
¢ (1.0000) (0.8360) 0.7550) {0.6257) (0.7020) " (1.4256) {0.3807)
Richt 0.310340.0767 | 0.2205--0.0349 | 0.2359::0.0133 | 0.203620.0171 | 0.1844:0.0314 | 0.4263+0.1598 | 0.1779%0.0295
¥ (1.0000) (0.7105) 0.7602) {0.8561) (0.5943) (1.3738) (0.5733)
( ): Fraction to Control
Fraction
N Left
. 2.5 - meme R
Fraction Right
2.0 Left
" @ en wn e nght 2. [}
1.5
1.5
1.0
1.0r
1 -
0.5 0.5k
3 ] 1 ] 1 (] 1
trol Ist 3rd Bth 7th |4th 21st , : : ’ : ’ '
con -
control Ist 3rd Bth 7th 14th2|st
day day

Fig. 5. Fractional changes of blood flow distri-

butions to control value in the mandi-

bular gingiva .
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Fig. 6. Fractional changes of blood flow distri-

butions to conirol value in the lower
buccal mucosa,



Table 7. Comparison of blood flow distributions in the lower buccal mucosa

M+ S.E.
Control Post-op. Ist day 3rd  day 5th day 7th day 14th " day 21st day
Lef 0.1722+0.0214 0.147410.0239 0.1293+0.0237 0.1664:+0.0196 0.1756+0.0120 0.33910.1084 0.1458 £0.0204
et {1.0000) (0.8560) {0.7509} (0.9663) (1.0197) (1.9592) (0.8467)
Ri gh 0.1426 +0.0209 0.1804+0.0167 0.16624+0.0327 0. 1/79+0 0447 0.1643:-0.0170 0.3148+0.1330 0.1583+0.0086
1gnt {1.0000; (1.2651) {1.1655) (1.2475) (1.1522) (2.2076) (1.1171)
{ ) : Fraction to Control
Table 8. Comparison of blood flow distributions in the submaxillary . sublinguat gland M*E.E
Control Post-op. 1st day 3rd  day 5th  day 7th  day 14th day 21st day
Left 0.3147£0.:0322 0.3879+0.0391 0.1825+0.0347 0.3899:£0.0394 0.3957£0.0534 0.38014 0.0880 | 0.3815+0.1128
{(1.0000) (1.2326) {0.5799) (1.2330) {1.2574) (1.2078) {1.2123)
Right 0.3066+0.0330 0.3825+0.0443 0.1753:0.0355 0.37110.0504 0.3737=0. 0300 0.379240. 0834 0.31724+0.0915
gh (1.6000} (1.2475) 0.5718) {1.210) (1.2189) (1.2368) (1.0346)
( ): Fraction to Control
94, Zfile] 0.06584 0.0099 = FERe G
. . & i
gl A RKe] 7H Fokos, WEARS Fiias 1  Fraction
Hell #imsl i F4i% 3 o= Fstgdon o Left
it 5 HE-el 89005} 7) JhfEshel Tk A= ' == == Right
fififol 0.1163:0.0316, 7] 0.1123+0. 0377
1.5¢

= AR W 17332 9 1.70679) BESES Jet
B 1% Bt (Fig. 4, Table5 %),
4) TE wE  EIAEES Ao) 0.3103 + 0. 0767,
Zfie] 0.2963+0.07912 mlE ikiSch 712
=T MAES oo, EREAdAL Fig )

delebrh Filitk 14BN o] 0.4263+ 0. 1598,
ZEfile] 0.42240.1052.0 2 #IEE #t 1.3738 2
1.4256°] frsfis Jebd % WA R (Fig. 5,
Table 6 Z214).

5) TEE MERGRE  HIERES Afio] 0.1426+0. 02
09, Zefile] 0.1722+0.0214 o) Qo] FEABEC F
ke Mgl Sinshel Firss 14Rel] AL 0.3148
+0.1330,  ZEfI-E 0.339140.1084 = B ERE B 1
7k Hfilel 2.2076, ffilo] 1.96925 vERH oY
fiste 210l #Ast 9 ek(Fig. 6, Table7 2.

6) TR - 5T | BREES Afle) 0.3066 +
0.0330, /=fife] 0.3147+0.0322 o) g}.o o], HrEspe
A= Fiitk 3Bl £ 52 postdon
L Shell= EF HnE 2ok (Fig 7, Table§

% IR,

# 8ENA R ulel o] HMBRe] A=
B - =Rl gbBel sb4 we @
=, W, R, el
e, 2, TRE BAT, TE &858, e
o2 mififio]l =glom, FEafrd] s Kiuggo
2 F i 3 zﬁws}-‘: HEE Boo, Fi
# 1489 7hd e mRe Jdepd el

AT
mES g \%E]- Py e

WY, 2 o2

1.0F

0.5¢

control ist 3rd Bth 7th 14th 21

day

Fig. 7. Fractional changes of blood flow distri

butions to control value in the sub
maxillary - sublingual gland .
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T W B 1~28 BEST Safike Y m
Hol BITHE wEst BHrmmel g,

Bl e —iMe 2 misHE, B By
SIESE, SEHAEMES BB, collagene] AR, 25
ol Bk, BMME MM Sk, b e
FLTF SHRE Mifae) Fiko) FEfEE Aojohe.

FIERES 2 MERIE] Vel sul, T4 me
fih7h delvim, folold mif BEES BiEk
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(%) % Blood Flow Distribution
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0.05¢

Submaxillary - sublingual gland
Tongue

Mandibular gingiva

Lower buccal mucosa
Mandibular angle

Liver

Sutured masseter muscle

Mandibular alveolar bone
Right masseter muscle
Left masseter muscle
Mandibular cortical bone

Gastrocnemius muscle

control Ist 3rd Bth 7th 14th 2lst post-op.day
Fig. 8. Comparison of blood flow distributions per gram wet tissue in selected oral tissues including

other organs.
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AN EXPERIMENTAL STUDY ON THE BLOOD FLOW CHANGES
IN SELECTED ORAL TISSUES AFTER MANDIBULAR
FRACTURE IN RABBITS

Chong Yoon Hong, D.D.S., M.S.D.

Department of Oral Surgery, Graduate School, Seoul National University
(Led by Prof. Byong Il Min, D.D.S., Ph. D.)

This study used the isotope fractionation (®®Rb) to estimate the blood flow changes in selected
oral tissues after experimental mandibular fracture in rabbits.

On the Ist, 3rd, 5th, 7th,'14th and 21st day after operation, about 50 uCi of ®®Rb was rapidly
injected intravenously and 30sec, later, the rabbiis were sacrificed regpectively.

The tissues obtained were the mandibular cortical bone, the masseter muscle, the mandibular
alveolar bone, the mandibular angle, the mandibular gingiva, the lower buccal mucosa, the sub-
maxillary . sublingual gland, the sutured masseter muscle, the tongue, the gastrocnemius muscle
and the liver.

Blood flow measured by 3% Rb activity was determined per gram of wet tissue sample,

The results obtained were as follows: ’

In the sutured masseter muscle and the fractured mandible angle, rubidium measurements of
blood flow were markedly increased, especially the 7th day after operation in the sutured masseter
muscle and the 14th day after operation in the fractured mandible angle,

On the contrary, there was slight blood flow change in the mandibular cortical bone and rubi-
dium measurements of blood flow in the mandibular cortical bone (nonfractured side) were slightly
greater than those of blood flow in the mandibular cortical bone of the fractured side.

Generally, rubidium measurements of blood flow in oral tissues were found to -be decreased on
the 3rd day after operation and marked peaks on the 14th dav after operation.

“ Blood flow measurements in the gingiva and the submaxillary. sublingual gland were greater than
any other oral tissues.





