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Aminodextran was newly formed by reducing nitro groups of nitrodextran with the aid
of Birch reaction? in reasonable yield. According to the colloidal titration or 2, 4-dinitro-
phenylation, it has become apparent that the content of total amino groups of newly formed
aminodextran was about two times that of aminodextran reduced by lithium aluminium
hydride. The total amount of the glucose linkage resistant aginst periodate oxidation of
Dextran T-70 agreed well with the culculated ones from the total sugar of nitrodextran
hydrolyzed enzymaticalley by dextranase (3, 2, 1, 11). With the method of coloidal tit-
ration?, the equivalent molecular weight per amino group of aminodextran was culculated as

576.

Aminodextran 2K LT3 4 BE D 3-amino-3-deoxy-hexopyranose D4k RE & Fh
SDER, I 56iCid aminodextran FEKO SR E Z W ZhOEBIEM IO WTIIBLICERE L
728,

401, nitrodextran D= F o EEANE I BAETAHOUBEREEZRHFT LIz, D%
B OS5 FEH10,000, EEEAERN 7 %D aminodextran E35% D EHNEBTH. O
7o &3 iz aminodextran EEROZN LI/ T—H U7z, 61T, aminodextran
DESTEBEAEL LUTOMEAEZRNA L2l FRECXY, ZO1 73/ BLYVOLEST
& (EW i) B576 B Hiahiz,

BaATORBRLEHCES L= B2 LT AiCid, B HLEWICHEe L=t
REBATIOCEFHOONAEMEREY TR, H3HMAO—BL40=tvkiBREh
BRTEY, REITREEEITIRZC ENTEED 25, Lithium aluminium hydride®
FHVWALZ0HBBEE SN, L L, RIEEPTORIGEOBT vA kD lzd & Bb
N2 nBEORBESLU S vay FEADIKABIRED, ERBOT I ) REFRORY,
AFROEBETHAONI, THEHRR TS, ILREMEREELT, Birch RIGZHF L
1o TORRE, EFRPOT I BEFRE, ERAHE, 2 T8, WELETHET2HIE
Shiz,
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T O aminodextran D7 % / ¥ & 2, 4-dinitrofluorobenzene % K3 4T, DNP #H:MHK?
BHRL, RIGET 3/ ROEBERA .

I 5T, dextran 432 # dextranase (3, 2, 1, 11) % Dextran T-70 & ZOHEMKICIEMAI
&, TOMMICLDEMSNIBTHBLER Ui, COM & Dextran T-70 il = v RMIC
BILINZ ol vay FEGER DI va —2BER 2 HERT L,

& T AT, glycolchitosan % DEAE-dextran BIED B FERETCHIOTHLSTFOT 2
BERRLIBEERT, 72& AW, glycolchitosan BFFESIKEY, T vl FIEERK
ELT, “AFREEOHBER ERIELFHINTVWEY, 448K L7z aminodextran 3D
avf FTH5H5, potassium polyvinyl sulfate 2D a2 w4 FELTawi FEELRS
7o £ UT, aminodextran D17 I/ ELHOLRNTFTEOBEHERST, 72, RNA &
@ complex % {£ Y, aminodextran & D& A HA C D complex H1D RNA 3 RNAase i¢ & 1 4
BINBEI IR L,

EBRFELLURBR

1) Nitrodextran ®E T

i) Aminodextran IV-b,, IV-b, ® &%

TEbY—FF474RKT, ~70°C THHUBET = =7 50ml H1iC 100mg D4
Brr)vazeMiZL{#EEL?, DT, 100mg @ nitrodextran £MZ., 0BRSS+
7o DEIC, BECORINRBSABRLEEETHAT v 2oy 2% MA, TrE=Y 4%
HRTHREL, PROKEMA, 1REEBTHHN LI, ChExn 7> F -7 ICAN,
AKiCxt UT 3 BIEN Ulco BHTHICILR U2 KIS RIS &KIT TS 304 M BIIC B s 34 L7z o
KICAE D L% IV-b,, KITABED Z2H%E IV-b, & L7,

i) Aminodextran IV-C,, IV-C,, IV-d, ® &%

—70°C TR LItk 7 >~ = =7 50 ml HriT, nitrodextran 220 mg %2 , #EELIIHS
SRV F VL 0mg ZMAk. KIEI04#%, BT ey a, Fhid, SHFLT L
I-NERIGEBAREE S ETMA . BBTT v e =7 2RER, WEOBLIAEME
RRIC2HTERTHRN, BREOHEIZOTERM UL, fiFELd, vy v F -7
AR, KT UT 3 HEEN Ulco BHAICILER U2 KSR & KIS T3 58 & 1400 T ol
TR Lo BB DOKERERYE IV-C,, KFEEARME IV-C,, $%EBKAEMEERY V-
d, DHZEH/I, THSDFARRA <7 + vK% Fig. 1ic, ERGHES L CINE% Table 1
CRT,

2) Aminodextran @ DNP f{t,

IV-a,, IV-c, #h #H 14mg % 8ml OKICHEML, Chic, 2ml ODrxFrTFra—r%k
MATRIGHEH &L L, pH75,30°C ic@E L7 pH 2 % » + (Radio-meter # 8, TTTIC) %
ROTRIEZTT » 120 2, 4-Dinitrofluorobenzene ## (204 % 0.5ml D FAF A2 — AT
B (ZELERBIGI0 I NA, DNP (LD EAWNAE0. 01 EKEL > + ) v A THE L,
Fig. 2 itsaoh 5 k5, RIGHB#504 8T IV-a, 7% 0.53 meq, IV-c, 4 0.90 meq D ki
L b ) O 2AEHMBE LI, BBZOERREZLARP T -,

3) Aminodextran @ dextranase (3,2, 1, 11) ic Xk 3 B4 &

Dextranase (a-1, 6-glucan 6-gluconohydrase) i1+ 7" <#BOWREBER V. EHIZ
S5unit/mg THo7c, CDOEEFE 40mg % pH6.0 O 01M J v ESEEEE 1ml hicikpL

— 110 —



Aminodextran B3 257 (). Aminodextran ORR LR & T OHAFHEE (=5 - 30D
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Fig. 1 Ir of Aminodextran obtained by reducing Nitrodextran with various Reagents as

shown in Table 1. Nitrodextran was stirred in the liquid ammonia-metal sodium (or,
lithium) mixture solution and ammonium chloride (or, ethyl alcohol) was added to
the mixture. The solution was neutralized, dialized and lyophilized after evaporation

of ammonia.

Table 1 Solubility in Water, Nitrogen Content and Yield of Aminodextran obtained by reducing
Nitrodextran with Lithium aluminium hydride in Tetrahydrofuran and Sodium (or,
Lithium) in liquid Ammonia.

Sample Reducing Proton Solubility Nitrogen- Yield
Number Reagent Source in Water content (%) (%)
IV-a, LiAlH, soluble 4.68 15
IV-b, Na in NH; NH,C1 soluble 5.93 18
—b; insoluble 7.35 45
IV, Liin NH, NH,Cl1 soluble 6.90 35
- insoluble 7.08 40
IV-d, Liin NH; EtOH soluble 5.91 15

7z, Aminodextran 5 mg % &% 5ml ORIGHKIC, LTEEHEK 01ml 2MZ, 50°C TRIEL
Too 10 BICKIEH B H S 1ml 2L, BRICK D&M U7 TUs%E 3, 5-dinitrosalicylic
acid &Y ZHVTER UL, EXEELILT, Frva—-22R0CEBREER L, COBER
SRR 12 Dextran T-70, nitrodextran, guanidinodextran T2\ T dff-7c. TOER%E
Fig. 3 {t/R"7,
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Fig. 2 Reaction of Aminodextran with 2, 4-Dinitrofluorobenzene. Aminodextran was
resolved in water and methyl alcohol mixture (4: 1), which was allowed to react
with 2, 4-dinitrofluorobenzene at pH 7.5 and 30°C using pH stat. Hydrogen
fluoride liberated by the reaction was titrated with 1/100 normal sodium
hydroxide spontaneously.
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Fig. 3 Reduced Sugar produced by Dextranase from Dextran T-70 and its Derivatives.
The reactions were carried out for 30 min. at 50°C in 0.1 M phosphate buffer

(PH 6.0) and the sugar liberated was measured by use of 3, 5-dinitrosalicylic acid
method.

4) Aminodextran ® 2 v 4 FHE

EFNVEROMBELT, IV, EED a2 F& L, O 2 o4 FIZADEMERD 0.025
HIED potassium polyvinyl sulfate (1/400 N PVS-K & B85 =1.02 #H /2o 204 Fi§
DS RICE PO RE toluidine blue BE BRI SHFBICERL, FAD I v FHRE
TEHELM,

) 204 FEECRIETEEDOYE

IV-c, 103.5mg 1€ 200 ml DF /K & 10ml © 1 HEFEREML, 30°C B LUTHEL
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Aminodextran B3 2H% (). Aminodextran OB AR EZOEF S THEE (=5 - #ID

REBG LTEDan s FEEEE-7o &4 2lml FoRe—-nhitky, 15°C 5 55°C
FTCAD IS FTHELL, 2OEE% Fig. 4 WRT,

i) 2w/ FEERRITTHRREOZE

IV-c, # 30 mg i 10m! DFEHEAK, 1 m/ O 1 HEREREMZ, 30°C THME LI, ¢O 3ml
FRIU, IM B b ) v 2 BERENATEHBEOPREREBEL, 204 FEELR. C
DEE% Fig. 5 KR,
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Fig. 4 Effect of temperature in colloidal titration ~ Fig. 5 Effect of sodium choloride in colloidal -
of Aminodextran. The colloidal titration titration of Aminodextran. The reaction
was carried out by use of 1/400 N-potassium was carried out at 25°C.  Other experi-
polyvinyl sulfate as an anionic colloid and mental conditions were the same as shown
toluidine blue as an indicator respectively. in Fig. 4.

iii) Equivalent molecular weight (EW &) o & ¥
IV-c, ¥ 30mg 1T 10 m! DZEF/K, 1ml D 1HERBE ML, 30°C THEM LI, h*%
0.0253% PVS-K (f=1.02) THELT, 100ml ZH L7, ZOWERBORAr — VTR LW
EERIT, BELBRIEN 5 27 4052 —~TuiBil, 105°C THH LT, 1781 mg 2R/ 7,
i " '
1/400 N PVS-K (f=1.02) 1m! 1> PVS O ER ;
(162-39) + (400 x 1.000 X 0.93) x 1.02=0.34(mg/ml)
162; PVS-K 04+ FE 39 KogTa
0.93; PVS-K O#i g
k. B#prh @ aminodextran & ;
178.1—-34.0=144.1 (mg)
LT IV¢c, ® EW=144.1%x400+100=576.4 REIC LT, BrtkDO R/ S amino-
dextran @ EW {f#% Rk Table 2 KR,
5) Aminodextran & RNA & ® complex
NUBEP 5B RNA DA Y v &3 (y-RNA-K) 4981 mg % 60ml OEB/KICHEHIL,
Z010ml ZHEM U2, I IV-c, 2 657Tmg BRL, X5 10m! OFHEK, 1ml D1

oL
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Table 27 Equivalent Molecular Weight of Table 3° Combining Ratio of Aminodextran

Aminodextran obtained by various with y-RNA-K culculated from the
reducing Reagents culculated from Weight of Complex precipitated after
colloidal Titration with 1/400 N- mixing collidal Aminodextran with
Potassium polyvinyl sulfate at 25°C. RNA-K from Yeast in Water.
Sample Number [ EW Sample Number Ratio (AD/RNA)
IV-a, 1,236 (wiw)
IV-b, 784 IV-a, 1/0.81
IV, 576 IV-b, 1/0.28
IV-d, 719 IV—c, 1/1.26
IV-d, 1/0.74

ERREMATHEB Ui, MEEREUT, EULEBEZOIEL, 105°C THHE LT,
13.00mg &M 7o T/ LBO A260nm L3 b —ADZhEDEDNS, thEH RO RNA
BEHM LIz, &5 UTR®D 7 aminodextran & RNA * 04 W% Table 3 K33,
/225 complex H1D RNA #3RNAase (et LIRHTIHAER T & 5 PESOBEDY i€
H->THT 70 ZDRER, TNTD complex i3 pancreatic RNAase it LB I,

% =®

Nitrodextran D= I v £ BETADICAVCOREOHKIL, Yo b viEE LTEHE
TFaTa—nEMERLBAICE SN aminodextran 33 RTKBIETH - 1243, Hi1k
TYEZY LEROICBRCE ORI ERYOLERIKICREYE LY, A#EPED  amino-
dextran R¥BWL72C &THB, COERO—DITIT, TrEeoTEZRTHRELLE, WE
OHERBERYPBEHRO E TR, B, =, BEEROFHTERWABS, LhL,
BEOH G R—EEBR & - L RIEWE PR, HERRIKLTERNEBELSTHS
LEZONE, LU, WEDOHETRAFROBDEELL, WRBBEEDHEIC L 5T
BOOT, REOHENLVBEYITHS LM Lic, 2o, RO FETEE IV-a, BLU
YUREBBHEICE DB IV-c, Da w4 FIEEHEICLDRD 72 EW (IV-a,; 1236, IV-c,; 576)
DPOFATHE, FEEBYVOT L ) EGHAKRE IV-c./IV-a,=521 &#ffE3h3, COC &
3, HREMIKICL S aminodextran, #ic, [V-c, WEERL YD T 1/ £ &, Kol s,

MERZEDOEDPORETHBEEIOND, 8B IV-c, ® DNP HMED # 2 7 Y v =R
YOBEI/ n< 7574, *—r—yu<} 7574 Tldaminodextran ZHK T % methyl
3-amino-3-deoxy-hexopyranoside ® DNP #8548 T 22 13 TEN -7,

Dextranase i€ & % nitrodextran OB E S RIFM D S, ¥ Dextran T-70 DE: B4 W8T
BRBOMLSZOBIHERM U, TTCIREIRTHE LB 2 v KBBILEGICENT,
17nva-2BELY, B3y HBEHERL.S7T=r, FHAERRB.STEL, FLATATE
FAERRO0.857TE AT H » 2o COMMP SHE I NI a-(1-6)-glucoside 4B i286%TH 5
o, BRODH14% H oa-(1-3)-glucoside #&4TH 2 EHEINZ, COHSNOBHLD
glucoside #4442 dextranase Lk W FES N7 £ L B LHBOMITL L — KT 3,

A FRECKZTEXGORFICID, BEKARALONS 15°C H5 35°C $TO
HWEMHETO REB 2B UNTHEC e bhot, Fh, Bibr P ) v oD BER 0~
03M ETR—EOWEMELEZL e, ThU LOBETCRREREEEL . ChiZBAT
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Aminodextran ITB4 353 (). Aminodextran ORBEK & ZOBHTFHES ST - 311

BB TH 5 aminodextran O MMEN LIS TH B, T, HHEOREER T AT
DITEBEREZRNITICEBBETHD, 2 v FiETICL D RDI EW HIZHAMIILD
PIEY REWETH - 720 IV-c, ® EW 576D 34, aminodextran KT 2 HEHED 3 4
@ 1 ¢ 3-amino-3-deoxy-hexopyranose Th 5 L#fiEd N B, T EHSFRIZHI0.000TH
56, IV-c, BMEBREHNOL S ZERESHCHE LHEINS,

DEAE-Dextran & RNA 7% complex %% & RNAase D4MEICK LT IRi A EH L
WIHENH B, L L, aminodextran & y-RNA & @ complex |3 RNAase It & b 4B X
fNlz. 7, aminodextran & y-RNA & @ complex ikt (IV-c,/IV-2,=1.6) & DNP {L
DEEW (IV-¢,/IV-2,=1L7) 3L =L, 5T, O complex BRitE EW O
W (AV-¢,/IV-2,=2.1) &Y O—FE ATz, £z, D complex {3~ = Ehrlich gk
BARBROBREMIE LY,

2 £ X ®
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