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27, FDABSHENER L UIRAGEELTBY, ERLERED oL o7, RElk FDA &5
B ML, FDA WRFIRIER S 2 & LaRE I iz, MEREHE, ZTT, TTT ik, FDA &5
BERLELERLE, LeL, ZThs 0B LRBMPOROBREIBICL 20D E#E L sniz, GOT &
GPT iz, FDA#5%—BHOEB 2R, ChoORRIZBEBICHE T2 o N TEEh o1z, 7Y
HVT ART7 77 —PERR, BECETLE. LrL, COMRRERUCEREDOHLLOTIREH -
7z. BUN, IWERERME, ME27 L7 F= 0, REE, | BRES L CNHERER, FREEMICL Y
EoTwarz, MEEPHEE7 v REEE, FDARS 1 B% I, NBMED L4528 MILE. LeL, 20
BEIBEE2ECT2BE2 320 CTESL DO TH 7. FDAREHRE, Ry 7 v BHME D £ /-8
ML, Rciita neiR v BE» S, EENTRES 7z FDAZ0.0025 BUT c &g ahiz, =
DFERIZ, FDA BEERTORBMIZN L TEETH B I L2 RT HDTH o7z, 20ml/kg L LD FDA
®5i2, 7v POBAREREEZIEL 7. FOBNREROBEENELOBE X, FDA 0581
PIL T/, LdL, BEENELK b T, ME3 &880 LERMRCERZE L. B
Ewd D, FDARBBIWERE2 & LT L 2 RABETE, 7z, EHRNORBIEN L THYRETH L2
EMHESMIZ SN, FDA OR RSB HAARBECS LIZTHEXZR LT, 20ml/kg UTE£2 5
niz.
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Kanazawa University.
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Table 1. Composition of Fluosol-DA® 20%

perfluorodecalin 14.0 w/v%
perfluorotripropylamine 6.0 w/v%
Pluronic F-68 2.7 w/v%
yolk phospholipids 0.4 w/v%
glycerol 0.8 w/v%
NaCl 0.600 w/v%
KCl 0.034 w/v%
CaCla 0.028 W/v%
MgClz 0.210 w/v%
glucose 0.180 w/v%
hydroxyethylstarch 3.0 w/v%
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Fig.1. Chemical Structures of perfluorochemicals in Fluosol - DA ®, Both of

perfluorochemicals contain a large amount of fluorine in their molecules.



1040 i

BT i3, BRERE A 45 ARTICERIRT b —E> 0.5
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BB, FoRY—F—N, 7IVB7 ==
—UBIUVHA AR —LERAN, [RERNFEEOR
iRy 2 vy == a ) rEER L. FMPE,
% 21 /min Z% 41 /min THRREREHERL, HEH Y
IV vy - AEBNEE L, £, BHEDS
bHFE Sy 7 o=y ATHER B, 2O/,
7vRrSURBRER—YERL Mo

HIEHHE » 300 ml % Z Z.7:F§5 T, FDA 05 %
BEEAL, 28 500ml % 30~60 b THRE L .
FDA OFMEHIA B, 1 ml ORBRBRS21TR
v, BELMETESEZ 520w L 2HERLE, FDA
500 ml DREHRTH R BEBRMBEERTREL TS L
#z o NBEFICIE, MmdTo%k, 22 EFROE
g, %, HOE, BWESs L URNERR2TRT.

1. FDADBRRCBLIZTHE

ME, Wedadiis 5 EcEtilLasL i, 7, O
EEAFRICERL, HERELHEL .

iR

2 . FDA OfFHgEIc 8 X I3 THE
FrisgEnisiE L LC, MERESE, ZTT, TTT,
FAAVT AT 7 ¥ —¥ (AT Al-P) £#), GOT
BEUGPT #HIEL 72, 2hoOfIEIL, FDA &5
E, #E3EEBIUVTHRICERL. 28, §
FICIX EEIATE (BRETFR 2 Y 7749 —JCA-
MS 24) REERALL.

2. FDA OFF#gec 8 J i3 THE

e e » L Tid, mEEHE (Na*, K, Cl,
Ca, $EHS) »), MPRESER, KR, MErv75=
v, REHEEBLIVC1IEREL2HEL. IhOoOHIE
1, FFsEEmE L R TiTb iz, &8, Nat, K,
ClrizF2=av#ix ¥y b4 4 THEL, ZOMHO
MRAETE B I AR ER L e BB TR CRIE L
7z,

sElEEIz DO WT, FDAREHIE L 5 RES
paired t - test THEEME L, p<0.05 % b > THER
i Al Lz,

4. FDA OImighiis 7 v REE L JURF7 v R

Table 2. Clinical cases of the Fluosol-DA® (FDA) Administration

No. Age (year) Sex blood lo(sr?l D s%liﬁitgr]lbi%nl) blood transftirslign
1 64 F 1,115 2,900 400
2 42 F 400 1,100 0
3 50 F 205 1,000 0
4 60 F 260 1,500 0
5 65 F 130 1,700 0
6 55 M 575 1,300 0
7 73 M 440 1,900 0
8 47 F 405 1,300 600
9 44 F 1,515 3,700 1,000

10 29 F 1,775 3,300 1,000
11 60 M 775 1,700 400
12 28 M 910 2,800 400
13 66 F 1,860 2,800 1,000
14 56 F 2,040 3,000 1,400
15 53 F 1,130 3,400 800
16 9 M 235 1,600 0
17 44 F 1,690 1,500 1,400
18 64 F 1,970 1,500 1,400
19 55 F 2,315 3,500 1,000
20 65 F 2,915 4,000 2,400
21 65 F 200 1,500 0
22 73 M 805 3,200 0

mean 1,076 2,327 600

+S.D. +813 +954 +612

Five hundreds milliliters of FDA was given to all clinical cases.
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I1. RERFIIRER ,

FDA OFNREHATEB L UBc B LIZTHED
MR, A E 180 g AT O Wistar REEET v b 2 AW
Tf1=7-.

1. FDA OHENREBBEEIC B JI1ZTHE

7w M, NHEE, 1EREHB L URERSHI
AT, NEREE (10 IT) Wik EE R 50 ml/kg 285
Lz, 1 ERERITE 512 4 BT, &% FDA 10
ml/kg (10 FE), 20 ml/kg (10 I%), 40 ml/kg (10 %)
BLU80ml/kg (100E) %5 L7z, &8, KEKS
(10 0T) 2id, 1:EMMET FDA 20 ml/kg % 3E
&5z,

BNREEEORE I, BRINCHERLES Adler
sWpayI—ry REEHLLE, Thbb, ardv
o B (YR, RIEHBR) O 1 BEBREKERE
1.5ml/kg 8L, 4, 15, 30, 45, 60 3R~ A 7
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Fig.2. Effects of Fluosol - DA® (FDA) on Blood
Pressure. Neither systolic nor diastolic pressure

was changed by 500 ml of the FDA administra-
tion.
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Fig.3. Effects of Fluosol - DA ® (FDA) on Pulse.

Pulse rate was stable during 500 ml of the FDA
administration.
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1. ERERHIARER

1. FDA OTEBHEEr B LIZTHE(M28LU'3)

HiME 1,076+ 813 ml (CEI{E +EHEE) LRt LT,
FDA 500 ml QiE» IZALEL Y ¥4 LI 2,327+£954 ml
L RFELI 600+ 622 ml 1% 5 L7z, FDA 1 ml OFEMR
BEICBWT, &, FBHNZBECBVTHARE
MERTRT7 74 7Fy—FEREEbDNS X I 22
BMORGI 1B B ed o7z, FDA 50 )MmE
PRABIEEL TE Y, LERECERFFRIEHE

R

OB MR E X, FDA #5871 1.86+1.92 mi/
kg/hr TH o7z b D3, HEHITIT 4.59+3.50 ml/kg/
hr 28U 72, ¥ <2, LEBITIE, FDA 54 {Es
2.5ml/kg/hr TH->7edb O, HEHIZ 7.4 ml/kg/hr
2, BEHKITIE 16.5 ml/kg/hr i L FIBRITHEIIL 12,

2. FDA OFFBfE B L2 THE (£3)

3 I BEERER RO IOE L R EE 2 R T
FFHREDIEH D 5 &, FDA R E§iE TEROEH 2 7
BBk, GPT EIFThH-7z. ThbbMER
EARIZFDAKE 3 B% L 7 HEL L bt EEHE
TRUATEZ>THD, WIFNLRSHME L L

ENTbDH 1Bb mro,

(E2B8L03).

BE (p<0.01) oA THo7, ZTT & TTT BIE

Table 3. Effects of Fluosol-DA® (FDA) on liver function

ggf‘girgistration zd?'iiyr?isiitaetrion Zd%?liynsisif‘taetrion normal range
serum protein 6.97+0.53 5.66+0.74* 6.11 0.81* 6.5—-8.0 g/dl
ZTT 6.86+2.40 3.49F1.74% 4.43 1.98* 3.2—13.1  unit
TTT 1.50£0.95 0.84+0.91* 1.15 1.23 less than 4.4 unit
B e 222.8%134.2 157.1£57.8" | 161.7 53.3" 88271  IU/L
GOT 20.3%6.6 34.4£23.9* 22.4 7.3 10—-40 IU/L
GPT 11.6£8.3 14.0+8.8 16.3 13.6 347 IU/L
mean=+S.D. *p<0.05  * p<0.01

These data were obtained from clinical cases listed in Table 2. Serum protein, ZTT, TTT, Alkaline

phosphatase and GOT showed statistically significant changes after the FDA administration. Without serum
protein, however, their values were kept in normal range during the period of examination. GPT showed no
change after the FDA administration.

Table 4. Effects of Fluosol-DA® (FDA) on Renal Function

nggfr?istration gddrﬁ%fnsisﬁgetgon Zd(i?li}fisif'i?on normal range
Diond area 13.4%3.8 15.86.5 11.3£5.2 3-21  mg/d
uric acid 4.07+1.28 3.53:£0.95* 3.13+0.87" | 21-77 mg/dl
creatinine 0.78%+0.15 0.84%0.28 0.76+0.14 05-12  mg/dl
specific gravity of | 1 1540005 1.021%0.007 1.01740.005 1.002— 1.030
urinary output 2061 +942 1670 %817 1523703 900 —2,000 ml/day
Na+ 141.0%3.7 139.5+4.1 140.6 3.6 138147 mEq/L
K+ 4.33+0.29 4.060.79 4.02+0.58 32—46 mEq/L
cr 106.5%4.3 108.8+6.8 107.3%7.8 103—112  mEq/L
Ca 4.5840.44 4.23%0.37* 4.44£0.38" 43-58  mEq/L
inorganic phosphorus 3.18%£0.71 2.88%0.69 3.15%0.76 1.8-3.8 mEq/L
mean+S.D, * p<0.05 * p<0.01

These data were obteined from clinical cases listed in Table 2. Blood urea nitrogen, serum uric acid, serum
creatinine, specific gravity of urine and 24-hour urinary output were kept in normal range during the period of
examination. Serum electrolytes without calcium showed no change after the FDA administration.
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wHmENOERTH 248, ETHERSED SN, Al
P HEREHAOES TH 22, MFRELE & Rk
i, FDA#E3B%E THRICL b CEE(p<0.01)
BERET 2R L. GOT i3, FDA#E 3 AkcE
# (p<0.05) D FE%RL, 7HBIESHECEL
7o, EFIBIZ A3 £, FDA %5 3 %12 GOT D&%
ErRDTHOEIIF (2N Zh 133, 42, 421U/L)
Thold, Ty 7THRCIERECELE, &
-, FDA 5 3 B%D GOT BEETH o708, 7H
Bz BEEERLL VER @IIU/L) b7,
k72 £ 912, GPT 12 FDA B 5HT# T st
HEBEEOEBE R 2hot. LL, EABCE

%L, FDA 5 7 B2 GOT i REE% T L F-EH
T, GPT & 7 HRICRE(E (69IU/L) #RLTW»
7z, %8, FDA #5 3 B#kic GOT K EEE%ED -
3ERTD GPT i, FDAKRE 3 HES THHbL LD
KEHBETH .

3. FDA OB#EEIc 8 LIZTHE (F4)

% 4 B BEERERBOTIE L EREEETRT,
MiFA VT 52K MMOEEE R, Iy FDA &
SR TEROESERE o7, MEANVY T L
{3, FDA $#%-55{# 4.58+0.44 mEq/L &L T, #&
5 3 B3 4.2320.37mEq/L(p<0.01), 5 7 A%
b 4.33+0.38 mEq/L (p<0.05) &, bF1TEkH2

Table 5. Effects of Fluosol-DA® (FDA) on plasma F~ concentration and urinary F~ excretion

before 1 day after 3 days after 7 days after
administration administration administration administration
plasma F~ concentration - N
(uEa/1) 1.12£0.78 1.59%0.89 1.30+0.48 1.04%0.39
urinary F~ excretion N
(«Eq/day) 37.9%15.0 58.7125.6 43.6124.7 33.3+12.0
mean*S.D. * p<0.05

These data were obtained from clinical cases listed in Table 2.

Plasma fluoride concentration was

increased 1. 4 times as much as control value on the first day after 500 ml of the FDA administration and then
gradually decreased. Urinary fluoride excretion was also increased 1.5 times as much as the control value.
Elevation of urinary fluoride excretion was lasted for a couple of days after the FDA administration.

Table 6. Congo red indices after the Fluosol-DA® (FDA) administration

determination points of congo red index

1 hour 24 hours 3 days 7 days 14 days
group 1 .
B ol saline 18.33 21.29 21.96 20.55 19.83
50 ml/kg (n=10) +3.222 +3.564 +3.961 +3.877 +5.110
group 2 | 2120 23.34 21.80 24.31 23.86
10 ml/kg (n=10) +5.511 +4.733 +3.712 +3.128 +4.757
group 3 27.44* 28.72™ 27.82" 22.66 25.54
20 ml/kg (n=10) +8.093 +6.798 +6.785 +6.073 +4.635
group 4 34.17" 29.98** 18.06 21.33 19.99
40 ml/kg (n=10) +4.996 +6.705 +5.146 +6.343 +3.976
group 5 45.19™ 44.32" 25.32 24.57 23.29
80 ml/kg (n=10) +8.957 £7.916 +7.532 +6.704 +4.855

mean+S.D. * p<0.05 * p<0.01 *** p<0.005

Eifty rats were divided into 5 groups. Group 1 was given 50 ml/kg of normal saline as a control group. Group
2,3, 4 and b were given 10, 20, 40 and 80 ml/kg of FDA respectively. Normal saline and FDA were adminstrated
intravenously under ether anesthesia. Blood samples were obteined without any anesthesia and cogo red indices
were determined to evaluate the phagocytic activity in the reticuloendothelial system | hour and 1, 3, 7 and 14
days after the FDA administration. Statistical analysis was carried out by comparing the control group and
each FDA group at the corresponding time. Elevation of congo red index indicated depression of phagocytic

activity in the reticuloendothelial system.
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BEBEOET 2R L%, &%, FDA %5 3 Ao liE
ANV LB, EEEETERUT T %,

MYREBEERLMF /L7 F =ik, Wiy FDA
BENBTEROEBHRRE Ah ok, Larl, REE
RERMBEN TS 2 5 FDA 58 FE2ETHER
®EL7:. b b, FDA B5/1E 4.07£1.28 mg/dl
LT, %5 3 B3 3.53+0.85 mg/dl(p<0.05),
5 7H%IC123.13+0.85 mg/d1(p<0.01) THo7e,

4. FDA QIR 7 v RBES LI URT7 v HR

Rt E B JIZTHE (&5)

FDA #5 1 Ao miE-pHs 7 v RBE S0
EOK 14B EREL, HEFFICEE (p<0.05) @
EERLE, LyL, BE53HE L 7T HEO ML HE
W7o RBEOEE, BEMOZREES Lo,

EREOMER, 1R 7 v BEOE LIz BV
ThHEEaNI:, Thbb, FDAKRS 1 BHRORT 7
v EHEitE I3, FDA BE5RMEICEANTR LG (p<
0.05) ighIL, #53HEB LU T7TBRCIESH]
B L,

II. ERMHBHR (R6BLUTT)

WRBCB T2 CLIE, R6WWRT LI EF—ET
BHot:, £t, 1ERESED> 5, 10ml/kg #EH#O
Cl b BRpAMRIE s —EDME 2R L, SN - oM
BEETDh o7z, 0ml/kg BEHTRE, 51
R, 24 RIS L UF 3 HRO CL S ERICEEL T
EBLTBY (£h#h p<0.05, p<0.01, p<0.05),
FERRBEEDRT 25y btz LoL, ZOHD
FDA 5 7H#% E 14 B%O Cl 3, WHEEICHAEE
ZORWEIZEME L. 40 ml/kg #5558 L 80 ml/kg &

R

BTz, 85 1EE%RE 24 BEEO Cl 8EH I -
BL (WThb p<0.005), 20 ml/kg 58T gL
THRNRBEEOIHE I —BHE Rbhlk, Ll,
D2EDCl b, 5 3 HEUBINBHOZ LR
BICTREL.

REH/ESHEO CLIE, BTERT LI, IEHES 3
A&BOE? T NBECE L CEE (p<0.05) 0 L8
ERUIH, ZHUBO CLI BB bR TEER
Bahot, £B, BEE I BE (WEES 10 B%)
L 7H% (A14 B%), Bx&53 8% (F178%)
c7TH® (R21B%) ©Clid, »wIFibWBED 3
AL 7BHBOZFN L8R, REL .

2. FDA OERREBIC B L 1ZTHE (M4~8)

FDA #5145 O FHERIC 3817 2 BEERMELE, &5
BEOEIMIMf > CREWCER Ko7 (4,56 810
7). FDA #5412 X 2 B OIS HELE, &5
SHBITHARLEL L, T4bb, FDAKRS 3 HE
% TO RS R IBA L 2 E D TR <,
Rz b SHEE» s hiz (M5-A, 5-B, 5-
C, 6-A, 6-B, 6-C, 7-A, 7T-BBLU7-C),
Kupffer 2#fifgiz, FDA #5 3 HBICIIRBERE2%
WEETANBHEEHEL 2572 (®5-C,6-CB&
U7-0C). AREEMIII®RS 7T HE X DR Lk 2
25, 14 BB L g #EETS (KM5-E, 6-EBXV
7-E). UL, 10ml/kg 5T, ©TFHLOBRERR
AIZB VLT Y PRER MR HRE 5, NHEPZER
MEDLNEDWEEDR(KT7), F2, B 60ml/
kg O REH/SEICH T 5 BREEWEX 20 ml/kg 1
ERESHEOZN L ERE L HES AT (K8).

Table 7. Congo red indices after repeated Fluosol-DA® (FDA) administrations (20 ml/kg x 3)

determination points of congo red index
3 days after each administration | 7 days after each administration

1st administration of 28.17* 23.23
FDA 20 ml/kg (n=10) £7.063 +4.281
2nd administration of 24.73 24.28
FDA 20 ml/kg +4.686 +4.785
3rd administration of 24.38 23.09
FDA 20 ml/kg +6.457 +6.467

mean=*S.D. * p<0.05

Ten rats were given 20 ml/kg of FDA three times of an intervals of a week (totally, 60 mi/kg of FDA was
given). Congo red indices were determined 3 and 7 days after each FDA administration. Congo red indices 3
and 7 days after each FDA administration were compared to those 3 and 7 days after the normal saline
administration in group 1., respectively. Determination of congo red indices 7 and 14 days after first FDA
administration were carried out before second and third FDA admisistration respectively.
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PFCIZ3 %  OREEMN S 295, WTN LBUKETDH
Bith, EERCEET S oEA LR TRES
fu, FDA i3, Akl LT/ va—=v 7 F-68
LEi% Y »BEE (yolk phospholipids) 8 & U7
a—AANZ BTV B, 4 X T3 FDA OFiE & -
TaAMEIMETFHSES ZLRHoN TS, kb
T IO LD REEIRA LRV, ZhUE, BE
EBL0OT, Fru—=y 7 F-68 0T 5 RISHD
EREEE ST WM Flo—=y 2 F-68,
DT o AL ¥R & W EImpF e & LT
HERTHED, & MINL TOREESHERINTY
PREEMRITH S, SEORETYH, FDAREIC X
HEBLNLRESIETHRT F7 147 % ¥ —fRE
RRBEgEan T, BEREBEBEEEL TV, L5,

BRERCHTIHEE LT, FE3%DNAF
OFVIFNATI—FEEATVEI L, AFEHL
LTOBESEENEN I s, MEEEHRICL
LS sRE L R TR D 5. SEORETH,
FDA 05800 7% 5 HE b ¥4 10 ml/min 2
T LBEHRTH -7 H 5, IFE A CHRIRE ED hyper-
volemic response IXEH N T, LHL, 250
RGBS RESIREZ 1,000 ml @ FDA # 60 5T
B L, HMERERALES & CRLBIREDE LY
@M ERFEELTE D, T EMAEE &L
FERlbHote LRELTWS, £/, FEHERECD
20~30 %D ERBH SN, Thik SEEbLIRLI L
AT 5, FDA OMRHEMELFIRFICLE Y
OTERLT, MHEHIBFCESICLOTHHI LR
5, ~BLRBPFEL EANOHECLEZONT VS,
Lirl, 20k 2IEHIERNT, BEREREOHEKX

Fig.4. Morphological Changes in the Rat Liver
after 10 ml/kg of Fluosol - DA® (FDA) Ad-
ministration (group 2). (H - E staining, X300) A :
lhour. B: 24 hours. C: 3days. D: 7days. E: 14
days. Many small round vacuoles were observ-
ed in the Kupffer’s cells but large foam cells were
never noticed.
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Fig.5. Morphological Changes in the Rat Liver
after 20 ml/kg of Flunosol - DA® (FDA) Ad-
ministration (group 3). (H - E staining, X300) A
1hour. B: 24 hours. C: 3days. D: 7days. E: 14
days. Small round vacuoles were observed in this

group (A and B) as much as in group 2. Three
days after the FDA administration, foamy
change in the Kupffer’s cells appeared (C) and this
morphological changes lasted untill the end of
observation (E).

WWOHEBbT FDA OXERE 21T &, iHYE
BRI B obh Bl dIT, LHETHEHIONSL
FERITIRMIABE IS ERES S D, i, HINER
WRAWZBETYH, REAERSRRAKOGKRELE
TrHDEEZLND,

46, FDA #55 & 58I FIRIERS S 50,
R LBITCIEHFHEZRRSE /2. 20k 5 2FR
FIEOBFE & LT, MO aETHR &L R
IR S5 BB QMM T, FDA Picg
NTW3 7Y vo—N X 2 BEEFRERLEWT,
MRENREA L D EEZ NI,

FDA 8512 X 0, ISR ERERIEEOELLET
Lizb 0%y, &7, MEREABERSHELL
BLT, #E53H%L 7T IBROBEENEBCRIL
Tz (L H I p<0.01)., Lal, HL2OEFIL
THREZINZ 2 &, HIMEHND 2 (600ml LITF), »
D, MEEOEREIRSEHE (38MA) THok
fEFITIZ, FDA &5 7 HROMEREAZ&IZIZ LAY
NEHBENICH 2 Z LS Nk (R8), fto
T, MEREHEN FDA 5B ERCETLLREA
13, FDA #5102 & O i iE s L TEASRME
TLlpeELZ LY, FHBRIEARLITTE
TaIbd s bo PROBIHEHRSHR 2 LKLY,
BEEESRMBOODEL Bol b LIBRT 2 AVE
WhidcEBbhs, X612, HMBWHY 2FI8
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Fig.6. Morphological Changes in the Rat Liver
after 40 ml/kg of Fluosol-DA® (FDA) Ad-
ministration (group 4). (H - E staining, X 300) A :
lhour. B: 24hours. C: 3days. D: 7days. E:
14days. Foamy change in Kupffer’s cells could be
observed 1 hour after the FDA administration
(A). This reached the maximal value 3 days after
the FDA administration and the gradually
diminished.

MBMN 6 B TH-o7-Z L d BT XS, Fiid
DEABEINT 2HEBT A THo72 2L bID
EAERELE D LELRS,

ZTT,TTT % £E v - globuline DB ZHF T 5 &
EbN TS FDARSBINSDESETLTWS
O, NEREENEL L0 LRCERCILZHO
rEZOND.,

Al-PEMIE, ER®ENTIEH 54, FDA &5
FEWETLR, 13, ZOBEREEETIR, FDA
BEC K AMPER7 v RBEORE LR CEET S
LbOLELTWA?, 7 yRiZHIEOBEFR LT
HEWER T 5 Z EBLFI» M SN TEY, Fergu-
son®i3 EAKGEIZ 7 v BEFEINT 3 & Al - PiEEMET
T2EWMELTVLE, LaL, Al-PiEEOIHORK
KBS, ZOLEHE»SZELTIRVLDLED
ns,

&6, 4EFIBWT, FDA#E%IZ GOT 5 \»
12 GPT = BRE{E % 0 7z, #4474 51913, 500~1,000 ml
@ FDA 0# 58, 8fIdh4lic GPT OLERA T2,
R 5124, 24 iz 1,000 ml @ FDA (% 5L, &5
3B#%DAIZGPT DFED EARA TV 25V,
57 12 500~1,000ml ® FDA 5 L 7223, GOT ®
GPT ZEBHI s bNAE ol LIREL TV D, EE,
GOT ® GPT O LRI AFMERROBEEERT 5 L &h
Twb, FAROFSEREORRE L LT, T
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Fig.7. Morphological Changes in the Rat Liver
after 80 ml/kg of Fluosol-DA® (FDA)
Administration (group 5). (H - E staining, X300)
A: lhour. B: 24 hours. C: 3 days. D: 7 days. E.
l4days. Morphological changes in this group

were almost same to those observed in group 4,
These changes in this group, however, were more

prominent than those in group 4.

. b et ¢

Fig.8. Mophological Changes in the Rat Liver
after repeated Fluosol - DA® (FDA) Administ-
ration. (H - E staining, X300) The rat was given
20ml/kg of FDA three times at intervals of a
week (totally 60 ml/kg of FDA was given). This
examination was carried out 7 days after 3rd
administration of FDA (21 days after Ist ad-
ministration of FDA). Morphological changes in
this picure were almost the same with those in
Fig.4-E (14 days after 20ml/kg of thf FDA
administration).
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e Eic & DEBN LIRS, oy vk L OREEE
pE&O R FEEYEOEE, WX W ES 7 AV A
g YHE L SND, o T, B T FDA &5
%o GOT %23 GPT O LRDKRE %, FDA &5
OHRCET S Z & WIEMEHH 5, FDA #3id7: LTHF
B BREE B LETHOLTL DL T, KO
REtR EDOMLERDL LD EEZILHND.

MEBEEECOWTIE, SEORE TRIMESL V>
v AERWTHEOEERD S o7, L L, FDA
DBWIEHERZIRD 1m0z, BE5HE S VicERSE
BIRMEERESET L bW HE 255 20T, i
BHEA U ¥ AMAES EHETE T 2 EFICAREHR 215
TREHE, TARERRHOILESHZLOLE
5NB, —H, MWEHLY YA, D50 %NEH
FEELTWA RS, BEAMNETIRALVY YLD
ke a-L, BEAMETREIBBIELENT
W, SEOHIL YT LBEOETIR, FDA &L
2H0TRL, MEREHEOBRFEEobDEEZ
shiz. E7:, ALY T ADRBHIERY ORENC
gz Thbb, MBIV TLBEL TS EE
REERER ARV E > OMBEESR, B2O6DH L
vy AN EIBa s —7, BTOY Yy ERNA
M S B 7 RPOMEY XL, oo R
VYRS T A, SE, HEFNCEETR Mo
#,FDA 5.3 Ak L 7 BEOEE Y B T ER A
Fhonl:DiE, FORHrEILNIL,

R % B < O BRED 811, FDA B 5RIR TH
BEoEbeRs ok, REBIEKRRNTY KRB0
BREWT, 2ORRIAERNTOTY wREERBLT

w3, &, REMET L0, FDARSIC L2
#rnykhb, MFRERBOETORRE LA, F
M X DBOBESER S Ll LI BEOE IR
RT3 NHEEOHEBICL LD LERT 20MNZYT
H59,

FDA O3 v tM KRNIz BT 2 REMEREREAL T
B3, EEREIMIIC B AR OMEEREES IC
EMOGERT AL, EECLZBENNET S
DICEREHZ S, —F, FDADE MEENIZBIT5
FEMICDWTIE, RIZEESHENR L, SEOR
RICBWTI, FDA 5 1 HE QMR 7 » £l
BOBEE FR (p<0.05) &, 1BRE7 vRYMED
{Eh M (p<0.05) BT/B iz, ThoIIERE
BB 3w ARWEBETIZH S, FDA OEKRTO
EERETHLOTHS,. 1 HRG 7 v BRI,
TyROBRELELBERMTALOTHY, Mk
T v RBECEEERS, SEORET, 1H
R 7 v it B OIS EE s s, i FDA
BE1IHBZITHD, Lrd, ZOBNMIE» I
20 uEq iz E oz, o T, RICRF 7 v FHRM
EOWIMS BB 72 & LTh, 23T
HI0uEq ATICE K E2DEHEEENS, b L,
ZOTARTHFDA DRBOERBEHE N O THS
LLTh, 100 Eqn7 vFEid, 5 &) FDA iz
SENBZET VEED0.0025 %ITBY T 3T E R0,
Lb, FDA B> Tw3 0.3~0.9 ppm DIERE 7
vEAT DI L b EZEbENE, FDA IR E M &
EATRIESEETHD, EENELBHZLLTY
BHOCELTHLLERLS,

Table 8. Effects of Fluosol-DA® (FDA) on serum protein in clinical cases

before 3 days after 7 days after
administration administration administration
— - 7.0 6.11 6.7
group I (n=9) +0.48 g/di +0.61 +0.53
_ 6.9 5.4* 5.7
group I (n=13) +0.58 g/dl ot Ny
mean+S.D.

* Significant difference (p<0.05) between two groups.

* Highly gnificant difference (p<0.01) between two groups.

1t Highly significant difference (p<0.01) in comparison with the value before the FDA administration.

Twenty two clinical cases listed in Table 2. were divided into two groups.
group I : Blood loss was less than 600 ml and limitation of oral intake was less than 3 days after the operation.
group IT : Blood loss was more than 600 ml and limitation of oral intake was more than 4 days after the
operation.

This result suggested that the change of the serum protein concentration was mainly attributed to the limitation
of oral intake in the perioperative period and the blood loss during the operation rather than the FDA
administration.
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PFC DU L 2 0O5#E, 7 v RERBOBELAINL
FoppREWI LY, STFHEENNNECIETH
D, Zhd PRCICEEHNBREEE 5L TS
rwbhtTwad, Lirl, REHE &) OKERREFO
—Ep 7 R EBERINTIEBEL TV 5 S ELEH
ZTEHIRP > R D, REE B 232, 7 v KL
NN s Y TREPKES LhTOBEFIERL T
3 7 v B{E#RLEWE, PFC T2/ < fluorocarbon
(AT FC LB8) b2, HELSHERAINLTWLS
FC, 72bb, nugy, AbFyrrvry, =7
Wbz & QEFEERARBE LGN TRE S 1,
SEEME L TR VOBOER 7 v Bl 2 2
Lid, k{HMbNTWBEZATHS, H#-T, M
HZEIMURPCERt s 7 v B, EHITH RS
=7NFUTHYRA-TFO R ) FOES U
R#ENTERE N7 vy FE TR {,FDA fIZEY
S TRESNIEBET v B4 02, HEABIBL
TREINBR» oMz FCORBHC L DlEES N
77 yRTHEARENESD 5, BAOMEL 0D 2
ZEDHESERSNAFLUTH 3.

U.K. (F) 61y/0

ol
o
T
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o0
T

4100

-
<
T

O—0O plasma F-

plasma F- concentration (pEq/L)
N
=)

urinary F~ excretion (Pquday)

1.0t ®---® yrinary F~ 1 80
] Fluosol-DA(TM)
0.5 500 ml
1. . : ,
1 2 3 4 5 day

Fig.9. Effects of Fluosol - DA ® (FDA) on Plasma
F- Concentration and Urinary F~ Excretion. A 61
-year -old woman was underwent -clipping
operation for cerebral aneurysma. Several days
after operation, the patient became comatose due
to cerebral angiospasm. To improve oxygen
delivery to the ischemic cerebral tissue, 1,000
milliliters of FDA was given as an initial dose
and 500 ml of FDA was given on the following
day. Plasma fluoride concentration was markedly
elevated and urinary fluoride excretion was also
increased by 45-90 xEq/day after the FDA
administration.

N

EHZ, SEIONRES LN, FIENS 1,000 m]

® FDA ##%5 L, ¥ H2d 500 ml ® FDA %Engs
Ll 1BI%RERL T w3, ZOEHTIE, B5108%
CEMREYE) »oiks 5 B s T, MiFdhEg
v RIBEBRERED 5 FURIRNTH(K9),
¥z, COMD 1 HRF 7 v FHRMEIL 45~90 uEq b
BiNLTWwiz, 202 En6d, FDA 20 b Dtk
HTEEIRBENL0E»I3Fl L LT, FDA 55
MEEPEKT v RBE2DTH» T H 238w,
ZORERRD 7 o R EP T LIZBHLATH 2,

Mazze ' & % &, IMEERIER 7 v RIBE s8N
T2 L BMENEE SN, FOBEQRE ZMmEhE
B o BBEECHERNTL LW, Thbb, MiEhE
7 v RBEMN 00 Eq/L 22, & Yy
LMAE, MPRBERLE, ME2 V7 5= k5,
MEBEE AL CHRMERRORE RIS, &
51z, MR 7 v RBED 190 uEq/L Bl Eki 3
&, HR, BELER, SIRMERKR EORRRIER b H
BT BHE0WI FDA D=7 A aF s -
Ao b)) FursEricid, FEOT7 vENESE
NTWw3, ZhoBERNTREZNS L O% 5 ITHES
ToERNEHESNIETHD, TOBRE L TBHBEE
EESEI2AREELEZONS, LA Lo, FDA
MR 7 v RBELFERC LA SRS LTV Z,
LSEDRBETIZZ DEREITHIHMIC 1.5940.09 £Eq/L
ZTET, BEEREENIOLNIBERIIE2MAKT
E3HDTH-ot, £72, 2BMCHz->7T1,500ml
O FDA 2385 3 1 BIDERI T3, MR HE 7 v %
BESESHED SEUECERE LI 3V, 20
BEIREERTY 2.93 4Eq/L T &7, ik ) Bt
BEXRITREEZAE{TEbL2bDTH72. |
WU Tz & D, RAF 7 v FERtE S S5FE L T,500ml
@ FDA #5113k d 2 7 v REIZ 720720 100 £Eq 2o
TiREsED, ZOZRBEE SN FDA FIZ&EEND
27 vERED 0.0025 BITHHT2ICTELR W, T4b
b, FDA Xt MEKRRTEETHH, FDARSICL
D HEEER 7 v REINO D O BEHEEEE L Z 51
BERES Thrubo RSk, BE, $R0
RBRERIT I, BREEE 2 TR T 3 B RN
DEEPHEFEREZEL LD 1FlbALDSNR
oz,

HEMEM 5% (reticuloendothelial system, AT RES
W) i, BAEER, WEER, mEmEoER, Nl
ROEE, BEEER X EFOERFCER BT &
B LTw3, #5307 PFC KT, fiid @
RS 2 U THT < 28, Fiis & B & 1 2 LRI RES #
Kz EL D A g 1tz PRC R P —E RGN ERSN
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% PFCHIF 15 5 © % RES #il0icERDA N2 DT,
PFC LA 5850 RES BEEO R LIXRF & gt h
B saWRETHB.

&H, &, FDA O RESH#ftic B LIz THE :,
COEANSALBRERORESBEREBELSPICT 2D
o, 2y I—b v FEE% AL T RES #EEORIRFHZEL
BIEEEL 72. F DS, FDA 10 ml/kg #4513, RES #
BB LTS T, R(KEEEILNL, L
L,20ml/kg LA EOD FDA #:5 Tk 5 24 B2 »
L 3 B# % T, RES B s~ il s hd Z b8
Fand:, RES BEsE 0 RE SRS EIC S U THEM
T30, WTRLLEESD3IEE, BZLLH THUE
REBCELL, T2bb, MEOBREDEIFCH» >
bo T, 1E s T2 BT RES k0 EENR oh L B
STEWTHAI,

PFC 1385 I & » T HEEHIC L > TH, FRE
HERENE L RE B L EbhTWw5, FDA O%FE,
80 ml/kg @ 1 EX5 Tl 4 ~ 6 » 4% £ T Kuffer 8
Ric 80 PFC K703 5, 40 ml/kg © 1 B 5T
iz, PFCHRIFOHEKIZ 2 #A%EL, 20ml/kg D 1[H
BETIRN 1 A ARIC PECR AL HEETS L
wH, =%, AELE S AFAOREEBR VDY)
HOWRICBEwWSNI/S— 70 F 0 b)) TFLT Y
OHRAFRHIAMIZE L <K<, 4mg/kg(FDA 20 ml/
kg HHH) 50 8 HETHH 40 %3k S 12
EHREYINTVLE, FRERHENE L EWIC b, >
hoT, =7 0Fa b TFLT I I LD RES#
BEDHTE I 48 BRI & 72 BERT & T v, 96 FRRELAG: 1
EFCELLPERESNATBD (3 ryd—vy FE),
EREREAOE FDA 12 & 5 RES BSREHIH) & AEh
v, Ly, A—=7040 b TFALT YRS
L7150 RES Mifa 0 A bix, FDA #5852
HARTELEL, 2, BB EVHELnICE
NTwa, LhL, S—7Ltn b)) 7F LTI VL
FDA offiTé, £7-, FDA80ml/kg & 20ml/kg &
D5 = OMT b, RES #EEO MBI EARIC I K & 2 2=
BV EWS 2 EiE, RES OBEEEMZEL s gk O
M HEREDS D 5 & & 2R L T a, ZHIBKRDE S
BEEICED2 LD LERENS. Tbb, FDAKS
I2 &> T Kupffer £Mfa<e AR/ NI 2RO B
PHHMRRAER 2 v 5 & 5 2 TR L BN 2
2T h, BB TIIMMEN organaellae 124 Z1{bnisE
Do LI FRR &, PFCIZ£ERRN T inert
THY, RESHllicn U T3 RER T L BRI #E
THREWIZLIEBbDEELS5NS, Biozzi 52
i}, RBERF2RERS LSS, REMTICX 5 RES
Hil D saturation effect D7z RES ERBEENIKES

KETT2IE2MELTWE, ZhERBRZ, X&
RS & N PFCHF RES #HIlGCH DA Zh “fa
7 ShicfER, —BOCBEETsEC T L+
FBEERD, Lo, RENTOBE LRI,
HEREHAR T RES BEEXEE T2 b0 L Ebh 3,
K593, FDA #51 & 5 RES BRBAEIGI%I
— B OBEETLESRD SN LHELTWEN, &
BEOMBETIX ZORFIBE I o0, FES L
KM DERIZ, REAEOEVICLZ LD ERDN
3. Thib, K51k RES ERBEEOBREFEL L
TH—R=> 27 V7 IVARRAOTED, HBFHR
RIZ& - T, FDA REBDO—AUDH —R VIR D AR
DOWINEE & U TEENEROBETH L LTWw2,
F, BMOBE#EELY R 27 V75V ABTREL
TEEERORESRONE Z LiL, FESMHIRE
LTWw3, ZhieL T, FEEsAvwzarId—vy
N i3BREC Kupffer 2B RS 112970, IBE
RO BEEZ SO TOFMN e NEro7z L EZ
55,

FDA 20 ml/kg O RERE Tk, BRE, B2 &5
& % RES #EEIIGIOMEPLBE R RO 101z, 2D
Z L, 80ml/kg w3 KEHS T 3 BEIC NG
PHEERLTHI LI BENSEZ T, YRATES
ns:Z5Ths, Ly, RES HIlaDREESEZE(L
1%, 40~80ml/kg 1 ERSDZN LD b3 2 hICEE
THY, L3, 20ml/kg 1 EREDHES LABET
Hote. Tiebb, ERREERICTHEEAT 20 ml/kg
D FDA #8533 Z L3, 40ml/kg it 1 BT
535X 0 bEBRENELsD R {, RESH#IEIcE 2
BHEEL VR VI LR TRBT LD THo T,

& L

ERESIB LU v iz FDA #1851, 20 LM%,
FF, BHEEs 5> CICHENREICS L2 TRE RS
L, UFoimERE~.

1. Rz BB T 28ERRA LD S
highot, LaL, BulEEEER2ET20T,
KEAHEBRS I THZERR2ET 0L Bbihk,

2. 4IERITCHBEEICRE 2RO, wihb—
BEOCLDTHVERERCIZELZZVbDOLED
nr,

3. MEEFEHT7 v RIBELRF 7 v REEME S b
TS e, BRECERELSLIZTHE
FRADETEDLBIBETH 7. Al-PIEXEDET
&, MEEPEE7 v RBEOLRTIZbDOLEEXS
nah, BERNERIVZVLO LBbil,

4. EERTORENZ 0.0025 BUTICTERZ NI E
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DD Bz,

5. FDA 20 ml/kg AT D51k, RES #iE~DOE
HERVRLEETHLEEZ SN,

6. 1[E 20 ml/kg Ml L@ FDA 0513, 58
HAFIL T 24 Bffic b7 3 RES #aiEI 2 725 L,
UL, %58 L RES BEEEE £ o I3RS
BoEd»oTe,

7. RES HIMEOTBEEHZE(L & BEEET £ ORI
BN & B ST,

8. 1[E20ml/kg, 1@ 3E%TO FDA KE
#5.1%, RES #EE 2 BE CHIFI3 2 123 &7, RESH#l
OB REENZELS 20 ml/kg 1 B S & ORI TEH
PR (RN

BMEXD,FDA 3RERATMKETHZ LELLN
7z,

B i

FEE IR B B A, AR 2 2 BN L KRB - 1
B ER— 8 EE 2 RHEER L7, £/, EEHE
o, HIEE RO BRI CR L0 BT L
b2, AR OZITICHRA 2R L B2 i 2w
FBHEERAL 2 o FDA OREE 3 W 3 PV +HFMER)
CELHELRLETET,

B BERNXOES, 5 26 B B AREER AR5 (18
0554, WR), $1EAFKRKEYS (BR56 F, @
) ¥ & U8 31 EEAFRES IR 52 (IBf057 &, B
W) sk,
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Abstract

Studies were made to evaluate the safety of Fluosol-DA® (FDA) which had been considered
as a blood substitute. In 22 patients, effects of administration of FDA were examined on cardio-
vascular, liver and renal function. The stability of FDA from biotransformation was also investi-
gated. Effects of FDA on phygocytic action and morphological changes in the reticuloendothelial
system were studied in rats. Administration of FDA 500 ml in amount to the patient brought
about the following results. The blood pressure and the pulse rate were stable without any ECG
changes. Urinary output increased markedly, suggesting a diuretic action of this agent. Serum
protein, ZTT and TTT showed significant changes. These changes, however, were considered to
be attributed to the limitation of oral intake in the perioperative period. GOT and GPT revealed
transient changes. These causes were not elucidated clearly. Alkaline phosphatase activity was
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decreased significantly. This finding was, however, not considered to be significant in the clinical
practice. BUN, serum uric acid, serum creatinine, urinary specific gravity, daily urinary output
and serum electrolytes were kept in the normal ranges. Plasma fluoride concentration was
elevated to 1.4 times as much as the control value on the first day after the FDA administration,
This value, however, was far less than the concentration which could produce renal dysfunction,
Urinary fluoride excretion was also increased after the FDA administration. From the total
urinary fluoride excretion, it was estimated that less than 0.0025% of the given dose of FDA
was metabolized in the body. This result demonstrated that FDA was stable from the biotrans-
formation. Administration of FDA in a dose more than 20 ml/kg to rats produced a depression
of phagocytic activity in the reticuloendothelial system. Morphological changes in the reticulo-
endothelial system of the liver were related to the given dose of FDA. The depressed phagocytic
activity, however, returned to normal within a week regardless the morphological changes. In
conclusion, the present study demonstrated that FDA was safely given without any side effects
and was also stable from the biotransformation. Safety dose was considered to be less than
20 ml/kg in regard to the reticuloendothelial function.




