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Wriblewski®o i GOT B0t i GPT iM%
ET 5AEEF T L Beckman B HAYERE R 2 M)
WAHBERR Y b EHE L,

i) #% B

GPT #:E1x, DL-75 =v 1.87mg, GOT #LH1
DL-7 %% 5 £ viig 2.66gm, % x+ KH,PO, 2. 0gm
Loa-r b A2 AREO.Gem A RIKE R L, KOH
o e pH # TERC 7.6 & Laiid & + 100ce &
T 5.

ZHITHIEOBRE L ¢ od i, BMBECRTL
o

i) 1009 =i (bR
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Sgm @ 7 = VER R R OERKCERL T, Zhic
FAED7 =V v E2EFUTIED oM H-T g
Tho :

iv) 2,4-Dinitrophenylhydrazine:

100mg o 2, 4-Dinitrophenylhydrazine % 20cc o
BHERNC AR L, ZBIRAK A I~ T 100ce im¥ % o

v) K FA= v

500ce @ b = v Sec OFERIIKE IN~TIRE L
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 vi) Alcohol §: KOH:

9597 s — A 100ce iz, Hifd U 2.5gm %

L. EREEH+5,
b) P E

R OGERE (B =M, u =% &M
%o MBERAZEFAKCIOMMI L, 0.5cc %% 2« DR
T b BRI HInERE 105N L, oo
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A 0.25¢cc Y R4 0.25ce Iiffi L, 0.25
ccxfvsiza
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% 0.25ce Jp~ B HIz i3l Bic 100% =HibRERE 0. lcc
L Aniline-Gitrate 0.lcc & ii~THEE LIS -
DERET B,

RGPT B RIEETH 2 u s LU B GPT
HHE A4 0.25ce Zin~, 10027 =HI{URNEL 0. Tce &
BN~ TERE T5%0 niik 37°C RN 205
HIMHE Uiz BhE A GOT yEMNE, v ixi00%=
H{LELER 0.1ce & Aniline-Citrate 0.lcc® I~TKE
Bl L, 3 GPT fEME v Biik 1002 =ik
Hiep 0. lec BIN~JZISE P L S 27t 37°C {EHEN
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1043 R4 L, 2,4 Dinitrophenylhydrazine {5
0.5cc & 4 « OREAF I~ 1, 5 AM37T°CRe B
L., Pyruvate-2, 4-dinitrophenylhydrazone % 5 |
Wi, o vRIEL AR 1. Oce 52
R L, #5 5MBEk LC Hydrozone % + 4
=VBICBTE Y5,

z® Toluene [F# 0.5cc 3281 LU DB Iz
% %M h, Alcohol #: KOH 2.5¢ce % m~CEFL,
Beckman B M43 W HE 3¢ Optical density %3t
oo BEWO.D. 2312 5 ¥ T u o Optical
density %35 (490ma) EEHENSIZ k>, Units
(AT HIRIT LA

PR o (FREE, wo & vk Sug, 10pg, 20,
40, 60, 80ug/ml &% « OMEEICIY . JFl%E
iz 1o Hydrazone #JRE X Alcohol ¥ KOH
Wit E IR, HEKE 0D e LTHAD
#MEE DI o Optical density #MIE L1z,
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=B # R
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Tk oW R
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I A AR O L I R 2 S T3 B GPT
t GOT D#y /10 Hilriz g b GOT & Rkt 2 i
DR TART, GBI D), 1)
2. MR IER X RilERO GOT & kOt
GPT il D IR AL
a. KB (2 3R|EBITCHE2ED
i) 7P IENSCIRNEL Y HNeEL,
RS NBL b & T, LR AHR & SPAT L7t
BIETT %o GPT (3 7 ~21RRIL 5 E b (e,
28R IR AT B
i) BB GOT iRIE3 A% Gk b h e
PR 238 2 2% BMRET U & FAT 3 %0
GPT HEFIPBLRBLOETL VS,
iy #52b—2 GOT W2IH ¥ THMI b
GOOBLAZIE\ A%, 28F AR &% T5,. GPT X
W OB LT A E —F LRl 2 B o
b. Ex3vY EA4MBIVE2 3%
i) ¥#svB GOT (1M HHB L D E
WG b B28B T 5%, GPT Tl ik
DTHADNBET LT B,
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$1%E EEAROROGOT, GPTHE
(e INE)
(10f)F23) (Per m! per. 20 minutes)

L #i K| GOT 7E M* | GPT & M
L I units/ml

1og | 7900 4+ 852.6 | 675 & 19.0

3 | 7800 & 353.0 | 636 & 82.5

7H | 6950 + 428.5 | 584 % 27.0

14 B | 6420 &£ 19.0 | 526 & 59.5

21 B | 5560 & 27.0 | 526 & 52.9

28 B | 4860 & 39.0 | 399 + 25.2

* Spectrophotometric units (490 mu) of
Erythrocyte-GOT
units of GOT =00 %¢%.
625=1ml serum extinction coefficient
1. 26 =temperature coefficient

% Spectrophotometric units (490 mu) of

Erythrocyte-GPT
units of GPT——«‘—PM..}!-E;J??L

1.57=temperature coefficient

i) ¥#3vBs GOTH2IE 2 CHMI b HME
Witk R R L, 28H CRABKETT %, GPT 1%
LB E TRy, DEBIERR L D S ST
%o

fil) 3w C GOT ik MoK B
CLIT00BATREE DR T 4, 28 H R 360 T 4500840
OERELWHEETY R 5,

GPT H % & b EEER LEET 5,

c. 3MOFEHEOF Y v A

(B4, #2, 3K)

i) FLEEF Y va GOT, GPT kiichifdibh

FHMEL TEM TR & BT LA DK T 3.
L) BEER MV w s GOT ik 1 BB IIRG X
DIEWA, LESBEE Y —2 &b MAHBIENREE
LRUMIKE T+ % GPT 4 1RHBNRicitL
WULEVR, T HERIEAZDTHRIAL b, 28
BB & Uit b o '

i) »rI@rryya GOT WL hePE
WA, WEHBETIRNEBL DEV, GPT iy
AL DS EE TR L FT LA BIE T 2,

d. Foft (B5E, W2, 3%)

i) ATP (75/ % v= Y v GOT 1% 1R
HTIERTRL D VS, AN L C28H Bt g
2L b THLLBCIEEAFRL, GPT $ GOT X

& M E R B10% 2%
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4000 (TR R 2 b B G R R e BRI 5,
GPT 3R & b #91, 000BLHE\ TEH: & b, 28R
T4 Fods 400 BILL EER TR R R,

i) ¥AFA4 v GOT {Ifd X b LG Gk
FURRBET L. GPT bW T LTiisb Off
TaFTo

PEBROWEOWINC X 0, B IR R AR
354 ok ATP Tkl PAL-P THo, El-ts 3
vBy, €3V By RHBL hieem RS,
GPT DHILPREL Richbe BLET2TTHE
e s 3 CThHs,
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50T, IEHOMECESHREMIE-A, MRS

PEM LWL, F9 vAT IF—HOUARE
FT BRI TH B,

¥ DR GOT, PGT WE RN HRB L,
e LIOL0fE BA LA & S T Teo
HERMBCIA CTHL, BAOfBEINC b7 AT
S~ EOBEREDRIERTH, ChIT LT VAT
$ - EMHBEE N D LI, FESRL DR L
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8 2 % {FFFHFmER Glutamic oxaloacetic transaminase JEMHC RIS HEY O B
(F5 v AT & —EERIL Iml Y4 b FIEER203Ho 2 %7)
£ @ 4 | QPEPRE 4o 7R 14 A 21 [ 28 H
(M)
%t M@l 10 7900 352.6| 6950::428.5 | 64204 19.0 | 55604 27.0 | 48604 39.0
7 F v g 5p 0.1 0950 829.7| 6580-£479.5 | 5560:£102.5 | 46304490, 8 | 4210:4-474.5
b i 5| 0.1 81404 136.9| 6520-4-292.7 | 5560+827.7 + 51204587.0 | 3375:£925.0
¥ 5 7 F — A| B 0.1 6910t 209.2 6520--362.2 | 5870-576.9 § 51604:454.6 | 4850 +518.5
v X 3 v Bi 5/2x10-3| 8040..1097.7| 7330-:989.0 | 69504132.7 | 6550::729.0 | 5760£340.8
¢ % 3 v By 5 1x10-%, 9130 650.7] 91504:823.0 | 8140:£114.4 | 65504:556.7 | 2870:£217.5
¥ & § v C | 5|5x10-2| 5940 731,5 2250:4:180.0 | 855£261.0 i 6754261, 0 | 198,44+ 66.5
YU FEa ) vEE 5|2x10-3| 11430 455.0, 10400::369,0 | 9600:£760.0 © 8800£628.0 | 85004:280.5
A T P 512x10-3| 6930+ 0.0/ 8850+497.0 | 8960%321.7 & 9600£235.8 | 100004:399.5
v A F 4 vl 512x10-3] 6400 754.4| B6004257.6 | 44104521.2 | 2830:428.8 | 1805::158.7
Eeft o b U v &l 5| 0.1 | 66504 333.0 11110£109.1 | 63004868.0 . 50804:727.0 | 53604£445.0
F.E v b v v a 5 0.1 5100-1015.0 5170-£465.0 | 44704864.0 | 43704:326.0 | 3690:£177.0
Yy ¥y 5] 0.1 | 6860+ 510.0 6530::538.0 6010::162.0 | 50804:336.0 | 5360+224,0
# 3 % {RAEAHIMER Glutamic-pyruvic transaminase fGiic Bus 3 &Mz OB
¥ & £ Q B2 T T 7 H 14 H 21 H 28 ©
(MDD .
ol @l 10 6754+ 19.0 | 6364 27.0 | 5264 59.5 5264-52.9 | 399.04 25.2
7 F w57 0.1 6384-126.0 | 3994 19.4 | 3994 99.4 399445.2 | 191.04 96.1
B i 0.1 6224 38,0 | 4474 49.5 339:: 64,9 343-:55.1 | 207,54 34.5
¥ 5y b o~ A 5 0.1 6704 57.1 | 4784 60,4 | 4224 34.4 339440.9 | 211.84 21.8
¥ & % v Bi 5|2x10-8| 6054 83.37] 5104 30.1 | 4381 26.3 3994-51,0 | 353.04 34.0
¥ & % v Ba 512x10-%| 7304 55.5] 6544 31.2 | 4314 38.7 3524705 | 241.04 65.2
v & 3 v ol Bl2x10-2| 4474 34.1| 309 33.8 | 2284 22,5 2584:27.3 | 218,14 75.5
YU Faou ) v 512x10-8] 16854 35.1 | 13004 55.3 1 11794 83.4 876--15.1 | 796.04 50.6
A T P 5|2%10-%| 417+142.3 | 6004474.0 | 6224262.7 654433.5 | 694.04-117.3
v A F 4 v 5]2x10-8| 654+ 60.4 | 4144 21.4| B3B8k 77.8 2884-31.4 | 236.04 88.6
BEEy o + v v oAl 51 0.1 2094 45,6 | 7164 54.0 | 606 13.2 478+£43.5 | 431.0+ 84.5
FE> + Y v oa| 5 01 5574 38.6 | 3994 61.4 | 35684 79.6 309-£58.4 | 249,04 54.0
Yy v b w Al B 0.1 478+133.2 | 431%182.2 | 3194 67.9 317467.7 | 265.0+ 75.8
% = T, [RIFHmERE TCA Hgh 452§ Warburg-

Dickens &% 1 SV TV igyfesd, Energy oKX
SRR RCRIE LTV B DT, fR7 Vo fib s
ThATh, 7 Foloitekic ATP v-n
BEFL, ATP v BRTFHIE Nucleo@de phos-
phorylase o % H-Cibe Ml sk L >
TR Energy #EHAT AWIR Bo MO

W7 s s HEEE -y VROMIC LT v AT 3

R ORTECTINA T VAT $ 5 8 VIR DL
bk bl DTN EWE SIS TR\
%ﬁAﬁMWOW%%ﬁKOMTm.ﬁW@@ﬁ»
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7y 2 F F v 51 29 25 16
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Vv 2 Wbk SERY 63 50 27
#RIME GOT gr| 81| 70| 61
FMBM GPT 86 78 78 60
oo oK BE O#E 70 63 56
Frh OB OHEERUE R REEI00% L L
T%CTHR LA

BERE R TS, 7 Vv EnRLERTHB LV S
2%, AEROMERMFRCNT T ¥ o ps, B8 o
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ZOPIDI LD, FHENF VAT 11 —X L
REEO BRI IR ERT 2 b D ERuTh %,
23 T, ¥y Bkl GOT &=
PHHEEE, GPT 2R LicriY s 3 » By ik
LM EL E Vgt a-r b 7y 2 A B0 X e
a-i PR ORR B BT AMHRE LTS Y
BT, NF7 sv= VBT Vv RS oEERE
By tig s Transketolation o IGIC, %S
LLTlBL, FRTHF7 3 vBZHOVYrF RO
FUMERTIL, Z OMLRHNED LS ChR
EREROMIELEHEINRD L5,
BEDRME Y, F7 2 volybiky kinkkok

BB bk, b5 vR7 35 —EEOE T 2
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WS ATP,YY F+¥a4 U vER(PAL-P)
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¥ & 3y By ORIMCARS RIFFEMERO L5 v AT
MR R A E GOT 11§y 3 =2 L h
BT RHESE L, GPT U ul10 ARl X h Eu
Hth 2 MR L7, )

ZDOEH Iy By thbbYE7 I VAL, &
HfRHhc S Eh 3 WA & v s BT 5 JUH ok
FoO—RSC, VETTC Y OEETITY o e
INTED, FO—2FVE 77 v ) vEEELT
Warburg o#@ivE, +t 2 » 4 CREICHFE, D-
7 32 B R e FhUEy, flo—2ik7
GEYTF =V RIVvET FCHbHo

Zh b OREHEE, Tl baRmIREle BB RET
—HOMFELOTY 2 3 v By HHFEUCEM Ll
v 3 v CikiiERo GOT, GPT i+ 3t
72U ¢ GOT i Cid 1009 i g% 7R L, GPT
12 GOT @tk 2%, AR L b M {Ey - 7EfE &R
LTWwBa, ZHhIZ7AsAv vEBOBTHCH S
b Rie

Y - ) vy, P T AT S — O
FEFEE LT b9 v AT § +— 2 & RS O
Tbhbe AERITATE GOT LBz L-TH 4000
units & ELIEERHEE LR s, BRAETEY R
T, GPT HufA X b 1000 units & B\ iGHk%
FLREMND, WEETFTLTWS, ZOHERMmERCR
Th, OMKEFRE Y Py —a Y vl 7V
AT - L BEREREL D EERLTY
Do

ATPix 32 b= v F Y 7H{SHERME (0.5M) mAh
- ey, FolRRcs LT E RS A Eam bR
<wn®, RROBIM LB LT AR DD,

ATPR BBk Eh, R ATP HAbo Y v ==
T AL AR IR O I A 2R A i LB i o
R, BEFofERE ATP O MEDTHET T/ v
vV, TT/ YU vk T/ Vv vRIR LB D
DEE~BR D,

7 F v v OFRINA 40°C TR L fc iR ORE:
B R LD, o a R iR 2 kg S h
LY vERLEWORAEREMT AR D LR TV
2@, .

T A#IMER® Osmotic lysis i3 BIEH0CH L
Ry vy FORIERD L, 0.9%f&NE- v v G
W, PHL.3~T 4 RTT ) vV EYF (7F /&
v, BT, A2V, 26-T 87D v
¥, FY Vi) SRS 2 LTk
v>C Osmotic lysis - 2PN AED LN D &
T %o

f& M BB 0L H2H

ZRMEDEHE in vitro ©F Y e U ¥ FOH
33, FOERFT5 Energy 72BN stress
U B MERD Structual integrity A #EF3 B WF
MahsLgshtn3®,

LLEoEgichy, ATP 2RimBEFCERL
DR TR T B B4, FERCRTRFLE
ATP HEhREERmEk GPT, GPT i3 BELTX LR
el L, BAFBCKRTIEME LT %,

BT fFmER L 0 b, W rofEEATiiEdh
TV e ‘

EROR o NP mh, AmIAEESR Vv
RSB ERY ORGSR 3R & K
ATP 2T sz k2Thr2 T3 L
We

YATFA VIERTIE, SHER IS AT 3T~
R E B R T, M b TR Y O%
X e k Ak Kb @Ry Nat BABHS T L
i 5@, @R o1 ®x monothiol (LA
MREINAEES, HERATE, v v S ERBk SRR
Pt PEETIEGL AL, Rk nERo S e b B
FERBEBDHEG S,

KERE AT DY AT A VORMCED Y5 VAT
s =, LRV il OBEFTE & R IS
RT\a,

AR®, HNPoogmic X B L, BT b)Y
A, JLESFRY YA, Dy EEF VY ARRINT A
CEEREoT, FUAEFI -, Vv EHAKER
2, FLERBNGERYEE, WEEBOREY SR X OB
M ERD 2B, b T VAT & F—HIRTE, B

B+ 0w AT GOT, GPT RiAJ:{RAT 1 ML

L& By B, Eotk GOT vk 2 B AR
& F LCRIAE M—mcdii L, FrdieinichT
Wikse®e LA L TG %o ’

GPT Ry 1 BAB» LRBRETE R 2 Tk e
FLiE U v AR EES B GOT, GPT il & h
TGO Y v b Y AR T GOT 024§y 2 3
MR bR L b EHL TV %o

PA o AHSERE, PR EREAER LI SRR AE R L
Tuvd b 5%, FRIMEREO P T v AT 37—l
T B D EREE S b0 sk, AN E Lo Hndon
ZoTtohEL w5,

Braunstein®z k% + Giutamic-aspartic transa-
minase AMISIIE OB T 8%, R
CHEFMBEh 2D LA TR b, L Cohen®
e, T v AT 3 - iR 4 O
CLOHEShBE D,
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L frimER% 4°C @ TR AR KB ¥
(Y vERREETIR pPH 7. 6) Z ¢ Glutamic-oxaloacetic
transaminase (R-GOT), Glutamic-pyruvic tra-
nsaminase (R-GPT) o 1W:f, 3 H, 138, 24,
38, 4BRFFOFHULIMELIcLz A R-GOT L
# % 7900+-352. 6 units (per m! per 20 minutes),
78002-353 units, 6950-:428.5-units, 642019 units,
§560-:-27 units, 4860439 units #7§7 .

R-GPT I Tit, RGOT Dfy - units %Y1
# 2 6754-19 units, 636-:82.5 units, 584-27 units,
5264-59.5 units, 526-:52.9 units, 399::25.2 units
I,

2. VU, BEE T2 - AREEEHEML
Th b7 v AT 3 — ERERHELZT o
e

3. 773y, VET7IEVORMIARBIZEKL,
GOT offM: i Bt s w52, GPT {HEE»~D
TILTF & 7,

4. 7A2LEVERL S v AT 3 F—ETEHED
FLVWTHE b b L,

5. v AFq v, BErr Vo La, VI Y
UV, PFVAT 3T~ EERERERT IR, B
B 1 ) A3 — W% Lyl 4T L e i T L
oo

6. 77/ v =) UL, WL r T vA
7 &b EOEREY LR Xk,

7. 80 VR - ) VEROBRINC XoTUR, + T
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AEBSTRACT

Glutamic-oxalacetic and glutamic-pyruvic
transaminase activities of the red blood cell
have been determined at one hour, three days,
one, two, three and four weeks of storage at
4° C in physiological saline containing phosp-
hate buffer solution (pH 7.8). Effects of the
following agents added in the saline phosphate
buffer medinm on the changes in both of tran-
saminase activities of red blood cell during
storage were also studied; glucose, fructose,
galactose, thiamine, riboflavin, ascorbic acid,
pyridoxal phosphate, adenosine triphosphate,
cysteine, sodium acetate, sodium lactate and
sodium malate.

Both transaminase activities in red blood
cell determined at one hour following bloud
withdrawal were higher than those of serum.

There was a gradual reduction in the enz-
yme activities during storage, and the rate of
reduction proceeded at an almost linear rate.

Addition of hexoses, glucose, fructose, and

galactuse caused decreases in both of transa-
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minase activities, the reduction rate of which
during storage, however, was not affected.

Both thiamine and riboflavin maintained
GOT at higher level compared with that of
non-added control blood cells, whereas GPT
level was decreased. The effect of these vita-
mins on the changes in the transaminase activi-
ties during storage, nonetheless, was not dis-
cernible. On the other hand, ascorbic acid
exerted pronounced decreasing effects upon
the rate of reduction as well as upon the levels
of both transaminase activities.

Cysteine, sodium lactate and sodium malate

were all alike in causing decreases in both

B ME I $108& B2F
transaminase activities. In contrast to these,
sodium acetate increased the levels of the
transaminase a 7 days of storage, after which
both transaminase activities were rapidly redu-
ced to those of control values.

Of all the tested agents, adenosine tripho-
sphate was unique in that gradual increases in
both transaminase activities were attained dur-
ing storage.

Pyridoxal phosphate increased the levels
of the transaminase. However, it did not cha-
nged the course of reduction rate in the acti-

vities as did adenosine triphosphate.



