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THE EFFECTS OF CARBONTETRACHLORIDE INTOXICATION ON
THE RIBONULCEASE ACTIVITY OF SUBMAXILLARY
GLAND IN THE RAT.

Kim I Bong, D.D.S.
(Directed by Prof. Cho Hi-Won., D.D.S., M.S.D., Ph.D.)

Department of Orthodoniics, Graduate School, Seoul National University

Adult male rats were subjected to investigate the changes of ribonuclease activity
in various tissus by carbontetrachloride inhalation and Ginseng-extract administration.
Twenty rats were divided into four groups as followings:
Group I; Control, 5 rats
1; Ginseng-extract administered, 5 rats
Il; Carbontetrachloride inhaled, 5 rats
I; Carbontetrachloride inhaled after Ginseng-extract administration, 5 rats
Each rats of above four groups ware depleted blood by cardiac puncture. Then they
were sacrificad immediately and submaxillary gland, liver, pancreas, and serum were
collected for the assay of ribonuclease, amylass, acid phosphatase and alkaline phosph-
atase. And then the tissues were homogzaniz2d with 20 Vol. of 0.02 M phosphate buffer
or saline solation, previously chilled, in Potter-Elevenjem glass homogenizer. The
supernatant obtained after centrifuging the homogenate was used as enzyme source.
Ribonucleass activity was determinad as describead by Roth with certain modification.
Amylase activity was dstermin21 by the msthod of Barnfeld. Phosphatase activity was
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determined after modified Bodansky’s method.

The summary of obtained results were as follows;

1. In the submaxillary glend, level of amylase, active alkaline ribonuclease and acid
phosphatase were slightly decreased by CCl, inhalation.

2. In the liver tissue, levels of amylase and active alkaline ribonnuclease were rema-
rkably decreased by CCl, inhalation.

3. In the pancreas tissue, no significant changes were detected on the levels of ribo-
nuclease, amylase, acid phosphatase and alkaline phosphatase by CCl, inhalation or
Ginseng-extract administration.

4. By CCl, inhalation serum level of active alkaine ribonuclease and amylase were
suprisingly increased while alkaline phosphatase was decreased.

5. In Ginseng-extract administered group, no significant changes were observed except
the increased level of serum amylase.
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Table I. The effects of CCl, inhalation and Ginseng extract adminstration on the ribonuclease activ-
ities of submaxillary gland, liver, pancreas and serum in rats (Ribonuclease activities
were represented as optical density difference between the final diluted samples from
incubated and control reaction mixtures, Each value is mean optical density X 10™%standard
deviation/100mg protein or 100ml serum).

SUBMAXILLARY GLAND LIVER PANCREAS SERUM
Acid Alkaline Alkaline Alkaline Alkaline
active total active total active total active total active
ES g sk . i
Group 1 (5) 96-+11] 185+34) 106+21)  77+20; 3346 288+68 192442  93+38 132+2
v T (5) 76+ 29 156+6‘4§ 75+35 76+16§ 36+8 218-+91 204+ 30 69+ 26 1254 18
n T(E) | 462+14) 143445 90-++28) 6681  *6+3| f253+45 180+97] 85431 *58+11
p W) | *72+21) 144432 82436 F46+5{  ¥13+44] 266439 202+61] 116+66 74429

% Indicates p<<0.05
%% Group I. Control

1. Ginseng-extract administered

T. CCly inhaled

7. CCly inhaled after Ginseng-extract administration.
% %% Figures in parentheses denote number of samples represented by experimental animals.

a0 9 Wz melw Yot HAHow vEhd AL
ook alkaline ribonuclease 3t} acid ribonuclease ¢
+ 10k " FAWsrt FREE Tablel 3} Fig. 144 &40
o g %__ ZrEA A /‘Vﬁﬂ 4o £ e84 FHE
~ O © & WatE wolw gk F Agsteks FAE(6x2)0] A
— 10 . o g ZF(55+6)0) w8l %fﬂ A AH S ERd ek
5,3@_ % % g ' o] 2AqAx ulAr1A & total ribonuclease ¥ vl
2—30 ! ° o o} " active ribonucleased @A =7t wl74s wHIi €& E
5 ® T ek
| 40T © ® #1724 o] A alkaline ribonucleases] FAWsE
-sof A ez 9A gk
—go} ® @3 alkaline ribonucleasel Agstela FlAl4d
active ribonucleases] FA4% #FAF&E ERdTh
—7or AQsteta 546 alkaline ribonuclease?] A4
—-80F ® Wasl oAl wk ol ¥ 3% active ribonuclease
~80r o Wzl g% Aelth =T 2gE  FEA
! L A | L L L 4 1 Lol ELEl o~ =Xl ola] Al E & vk A
TR M A AR AL AT e et o 9 A
SUBMAXILLARY LIVERPANCREAS SERUM e TR voemTe e wo e
GLAND o wy 5% a8 EFE glvh

N

O : Ginseng-extract administered ) Acid ribonuclease; Table I =} Fig. 14 2

© : CCl, inhaled = whe} ko] B 4] A% alkaline ribonuclease®

: chh' iflhalefl after Genseng-extract acid ribonuclease wth AAFEla F%4) dls obH
administration 5

. T ). .5:- Alod Blel 459

Fig. 1. The effects of CCl, inhalation and Ginseng & el A 2 EO6ELL ¥ _ 1ol Adsassd

-extract administration on the ribonuclease % A AFEN A —AQ ke Fol T (624149 72

activities of submaxillary gland, liver o - 1
Pancreas and sera in rat(:k horizontal lir;e 21)9) 4ol &= g eH(p<0.05).

represents the value of control group) (1) Amylasegdo] o= G
1) Alkaline ribonuclease A aFss) QAFENAAT A BH,
oraiAle] 4] alkaline ribonuclease ] BAo] okt  zA, HAAzx W FepAe amylasedA ] v]A = A



Tahle [ The effects of CCl4 inhalation and
Gineng-extract administration on amy-
lase activities of submaxillary gland,
liver, pancreas and serum in rats(each
value is mean unitzstandard deviation

/100mg. protein or 100ml. serum)
B PANCR
AXIL- ; -
LARY LIVER EAS SERUM
GLAND
g gekek
GroupI (5)|426:63 | 673142 1133379 3114::312
T (5)|406-£112] 772186 12464-412*4025+285
T (5)326£34 | ¥273461 | 966:£4077%2240:£260
IV (5)[340456 | *25055 10314-108%#2450-=290
w % wik gre same as Table
z}= Table T Fig. 2¢] A B =k} pad="%
ayapale] QoA o mE(4ee6a)l vl Aedsi

AFAFE06LI0Y Q4FENRT AL TLEY
240 %

F(340+56)9] amylase Fdo] 7H4E R ek (p <0 05).
o AzEalg AHAAL e Feb4d amylases] &
Aol Geg v)HA e

gEme JAEEAAF A Agstebadedd A%
LA e AAE 92& A% 5 ek

EARA oz 7x2Ad A= elddd e amylased
FA =zt AdagaFo e ostd A aA 34wt
Atk & 9 2E(6731142)e] w3 Agsts FUTE
(2736103} A ebaEd A QA EEg A F T (250+
55)¢] amylase Aol =z Az (p<0.05). F
At el 45l d8 zlxzA o] EA A RTE 2
A e A4E F2a &4 9tk €4 amylase
FAEE AAFEFNAHA Y AdstebEEelAd &2A
Aststgeh. F JAEEGAF A (4025£285)7 ) 2T
(3114::312) u v} Frbstg et wbwol A2l Eh 459 A
(22402602} 2450:£590)0] = <7} 43k

AAAzANAE B2 E WaE volm A Frh
i

2498 A Eeka FYAldE ko] Ad |l 7&%}71]}

+407
+ 30k O
+20} i
o]
+ 10}k Q
w O .
1o} ®
< ©
&-20F g
Q\Q
— 20k D
30 2
— 50 -
50¢
- 80k ®
) 1 t
SUBMAKILLARY LIVER PANCREAD SERUM
GLAND -
Tig.2. The effects of CCl4 inhalation and Ginseng
-extract administration on the amylase
activities of submaxillary gland, liver,

pancreas and serum in rats (G¥ horizontal
line represents the value of control group)

EEEGERER
ac1d phosphatases}h
alkaline phosphatase®] &4 £3¥ = B+ Table
sl Fig. 3614 kel 2ok

Acid phosphatqse FAe wate dstds gExF
ol Au yEtgel. & AdstetafadAd g4 6.1
+0. 3)3} ]_;,;ﬁ(O 30, 15} 1,30, )oﬂ/& Z+ 7
Z27(5. 41,337 3. 1£0.6)8 1} =5 Alkal—

o
ine phosphatases] 4 zg-&l‘ B
E]
et aEq e Zlag. & 27 (14 8£4. 63} _16.4

""’r‘l
Takle T. The effects of CCl4 inhalation and] Ginseng-extract administration on the acid and alkaline

phosphatase activities of submaxillary gland, liver, pancreas and seraum in rats (each value is

mean mg. of liberated phosphorus =+ standard deviation/100mg. protein or 100ml. serum)
SUBMAXILLARY GLAND LIVER PANCREAS SERUM
’ acid alkaline acid alkaline acid alkaline l acid ] alkaline
ok | 3
uu’)u,) 13 5.4%1.3 3.62:0.9 3.1%0.6] 3.240.7 4,015 2.0%0.6 3.24&1.3 5.0%2.1
1) 5.941.6] 5.4:2.7 4.82:0.9] 3.140.4] 2.1+0.5 3.1%£1.8] 4.5x1.5 4.5%1.4
B #3,140.5 4.6-4-2.8] ¥0.3£0.1] 2.0%1.1] 8.3::4.6 14.8:£6.6] 5.7+2.9 17.8%8.5
W5 6.142.9 6.04-3.6 ¥1,340,3| 56+4.9 1.8%+1.1 16.3%£7.3] 4.8£3.6/ 9.4+4.8

¥k EEE gre same as Table [

— 109 —



+ 800
+To0
S BO0 ©

DU -

¥

-+ 3@(} - !
e 20

Po W AW

+10

O
7

=

% CHANGE

+80 o ®
Lk
[V

- o © ° e
o ‘ ¢

+a
-+ 20

o®
®

' R
—-20
— &0

— 80 ®
L 1 ! ' i i !

¥

©

©
®0

Acid  Alk. Acid Al Acid  Alk  Acd Alk
SUBMANILLARY LIVER PANCREAS SERUM
GLAND

Fig.8 The effects of CCl4 inhalation and Ginse-
ng-extract administration on the acid and
alkaline phosphatase activities of submaxil-
lary gland, liver, pancreas and sera in
rats (3% horizontal line represents the val-
wve of control group)

+5,3)5 ¥ (17.843.5)¢ alkaline phosphatase
ol Z o (200,65 5.0x2. 1) 0k {%o] 7t
HPeh AAFEIAH] o A EE B
9

V. . =

9
e
o "
B

o Ay
>,
3
&
LU

A o

01}{

1
)
A

SN
o)
2,
to,
lo,

f
“}

il

A
%

Q:
N
2

i

rl

2 ol
=,
S
i

5 oo
2,
S
=,
&,
2
-,
4,

jo
=
1]
5,
Z,

3
-

(
bt
i,
i

i

o,
it
e
)
s

it ko A
B
1o,

b
8
S ol
4
N
MR,
AL sl
N

ER A
i
§
B
a3
uL
LJ
iy {ioll
B
n&l‘,

&
=,
K
__%
A
)
X
[
it
:
>,
P
2
™
X

e

=
=Ll oA R s
S shel FEr)

a1
triglycerided ¥xx 92 Hzd =dvta »ugk

v gl ek, zElm A =9 g¥ 83 95l endopl-
asmnic membrane?] ## 3} old] W& sh¥s} A
2A doldrk®) 4GSl asRd 4 7k 444
G A4 2] glutamic-oxaloacetic transaminases} glu-
tamic-pyruvic transaminase?] [ #4-& AW
HoAsl g g transaminase7} FE B 48A 71wk
TAS Agsle] 159 F gloer HEHAT. =%
branched chain amino acid transferase®-x o] ]
AAR W& B1E HPTH. o Fe EA E4e
2 ofulgiel a2 Ba0t EFEE gy 2

AEI FAR G

<,
32
L

WFon <ld
TAart §EREE AR ¢ THe, Aels
3 *

1aTE fo] REALeE Fihgel 47 d2n &

5

2,

) 3 ol] A]

Sin

Tricarboxylic acid (TCA)4 7k Al $E &
15412 o] Al 7 ol deb ). AdshetaFEF 7

474 AReIA amylases) BA0] WAAD Fad S0,

ol = Ak 9 e 2o Gkt
WA A obapeba & At shekaF ] 5] hypomin-
eralized band$} AFo}A]
A A e HaE % £ drE.

¥ A9 Anzd Adstaagldl g o
amylase % ol w} acid phosphatasest active acid
ribonucleased] #FAx A FadgdSe F 9
b 9lek sk el Abg sbel&E non-polar solvent® Al
7FA} % mitochondrias] Ula} cristae mitochondria®]
FAZE AR 0B

rﬂ v—}uﬂ 2 u] 5
}é—\:) o] AAHOo B v & S

A, AAa
£z A g g

A
QeoArtn FEE g

Sl ALl A F A 7]
Hon o) dojyrian Axdr
2 ol @ Bl WY 549 FaE Az




¥ 2 Aste 954l RNasest
. o}A o]-‘i-
F¥ AR g g
g Alal 1170 ] Ze Ao A= H 48 o F2 RNase
7t A H L 43 Eii/ﬁ WAy vk B4R
RNased] Z4¢ zta glo=, Edasiddiz &
AE Balelg on® WA o|FtAl FE5N G e o A
= EAF AR s .

RNase?] cytoplasmic inhibitors %2
AN TAALEE 2L G . o
1nh1b1tor4 Z=Al ¥ 1) SH-group reactants Z Pbi+-

ions, p-chloromercuribenzene sulfonic acid,arse-

...
jo)
=
=,
o
=
Lol
o
=

I
o
e
i
S

s

l° 2

N

ol

rlo

i

o
m

nobenzene®} iodoacetate.

2) 24X 71FoF 0°Ceofl A 0.25N H.S0,94¢] =&

3) 65°Col 4 2=

4) potassium periodate® At} 5o % inhibitord]
249 oA sle] RNased e F71E A4T o2 o

3
2 BFT 04 ol FA TFY

a Sleh o7l gL

o] pH 5.6~8.0 A}o]o]4 RNase inhibitore] 4%
Az 9z agesd BAdAE A2AA gEn
s+ oh

o} 2 z=A o] A 8 o] Wl A ehdl4 el RNase inhibitor
9 e A AR 3ot lysosomal E-2- cy-
2] cell organelless} T4 A&

?“_-;. o} Qlou:‘lxz,zg,so) ;9;0 RNA tﬂ/q—
= ;é?%oﬂ #a% 93¢ dvtn nngel AP,
Table I3 Fig. 144 xeulel 7ol sty al-

toplasmic RNase®.

kaline total RNase#} alkaline active

me) wd sl e RNase inhibitors] 24]% o
% gk
Q4o shEtA T4 A 4T WAL R A

k4

3E u) g 0 1}32:35,34,95) o}ai 53 AAE 4
ors ¢lth. A g sl wlad]
E3 tﬂ Bl A AeE 4t
- 4 9}1:]—1 B3g wkE Yvh. 36978,
GazEd AT LS A

e @A ek

o, lo _',—{J
o
"

o
2,

A
B
o
2,
-
ot
_“,

e o :
el S 9 F\‘i “
sk

o,
i]
2
gk, m
T
o @ o
By
o %
Ry
Jris AN
I
d)
o
"
i,
K,

o?.’; rﬁ,
ofy
ol

2

i
A

EohE 24 me U £4Ee

‘OF‘ l'-'}ld Jl}l ?:c{v

o
3,
2,
&
5o

:

B A o /ﬂ ) nhosphatase ARAAAD nE F
- N

A 77 BAE ws 497

4 el

i)

x

RNaseE 3]

. . N ]
A#FAA 24 amylases] FATF
[*)

V.8 B

WA 9lolA AdaEuaield d4FEA45 A4
el A, zF, A7 9 @39 RNase, amylase, acid
phosphatase @ alkaline phosphatased] 74 ZHEF

AAnz P33 A8A9x g Zogrh
1. A3l 4 Eql Ao orshade amylase, active

alkaline ribonuclease, acid phosphatased] 24

o ¢zt ATk

2. ZrxA 2] amylase, active alkaline ribonuclease
9 g2 /‘}‘“‘ﬁ}ﬂf’* Foddlee asteleh
5. A% 249 1432 AT L AdHRLEF

del g% FTHEFE 2oA Gk
4, At sbeki ol ]4 228 active alkaline ribon-
ucleases}t amylasel FH o] Z7}e}% 4bd alkaline

phosphataset 745+ oh

=
S

=

1) Hogeboom, G. ;1. Biol. Chem. 177; 847,

1950

2) Hogeboom, G. H.
mammalian tissues . Isocitric dehydrogenase

: Cytochemical studies of

and triphosphopyridine nucieotide-cytochrome

¢ reductase of mouse liver. Ibid, 186:417,1950

3) Roth, J. 5.
inactive ribonuclease in the supernatant frac-
liver. J. Biol. Chem. 231 : 1097,

: Ribonuclease T .Studies on the

tion of rat
1958
4) Jones., W.
5) Kunitz, M. 15, 1940
6) Khorana, H. O. edition)
1961, vol. §, p.79 (Booyer P. D.,Lardy H.and

: Amer. J. Physiol, 52 : 203,1920
: J. Gen. Physiol., 24 :

: The enzymes(2nd

Nyrvack K. Eds) New York Academic Press.
7) Anfinsen, C. B. and White, F. H. : Ibid.
vol. 5, p 96. 1961
8) Rabinowitch, M and Dohi, 5. R.
ristics of rat and guinea pig serum ribonuclease.

: Characte-

— 111 —



9)

10)

11)
12)

13)

14)
15)

16)
17)

18)

19)

20)

21)

22)

23)

24)

25)

Arch. Biochem. Biophys. 70 : 239, 1955
Zykto, J., De Lamirande, G., Allard, C.%and
Cantero, A. : Ribonuclease of rat liver I.
Fartial purification and properties. Biochem.
Biophys. Acta 27 @ 485, 1938,
Kaplan, H. S. and Heppel,L. A.: Purification
and properties of spleen ribonuclease. J.
Biol. Chem. 222 : 907, 1955,

Tsukada, K. : Biochem. J. 186 :21,196%
Roth. J. S. : Ribonuclease [[. Ribonuclease
activity in rat liver Biol.
Chem. 208 : 181,1954.
Bernfeld, P. : in sp. Colowick
Method
Academic press 1935

Bodansky, 0. : J. Biol, Chem. 99 : 197, 1932
Recknagel, R. O. and Litteria, M.
J. Pathol. 36 : 521, 1950

Bassi, M. : Exp. Cell Research 20: 313, 1960
F. and La Kue,

Molander, D., Wroblewski,
1.5, Serum glutamic oxalacetic transaminase

and kidney. J.

and N. O.

Kaplan : in Enzymology vol.1 p 149

: Amer.

hepatocellular
831, 1955.

as an index of integrity. J.
Lab. Clin, Med. 45 :
o] 4-F: Effects of carbontetrachloride admini-
stration on the branched-chain amino acid
aminotransferase activity in rat liver. -4
ghabEl x] 3 ¢ 47, 1970,

Strecker. R. L. Spencer, J. A., Wolfson, S.
K. and Williams Ashman, H. G. : J. Lab.
Clin. Med. 52 : 1706, 1956.

Zelman, S., Wang, Oh. and Appelhanz, T.
C.: Am. J. Med. Sci. 237:333, 1959

McGeachin, R.L. and Potler, B.A.: Amylase

in isolated liver cell, J. Biol. Chem. 235:
1354, 1930

Hales, E., Bj¢rlin, G. and Jacobsen, K.: J.
Dent. Res. 50:716, 1971

Ledue, R.H. and Wilson, J.W.: Amer. Med.

Asso. Arch. Pathol. 65: 147, 1958
Eichel, H.J., Conger, M., and Chernick, W.
S.: Arch. Biochem.’” Biophys. 107: 197, 1964,
in L,
Meyer (editors.), Salivary glands

Schramm, M., M. ESreedny fand J.
and their
secretion, The McCmillian Co.,

1964, p. 315.

New York.,

26)

27)

28)

29)

30)

31)

33.

36)

37)

38)

— 112 —

Robinovitch, M.R., Sreebny, L.M. and Smu-
ckler, E.A.: Ribonuclease and ribonuclease
inhibitor of the rat parotid gland and its
secretion J. Biol. Chem. 243 : 3441, 1958
Roth, ].S.: Ribonuclease V. Studies on the
properties and distribution of ribonuclease
inhibitor in the rat. Biochem. Biophys. Acta
21 : 34, 1956.
K. :

of ribonuclease J. Some properties

Studies on cellular inhibitors
of the
Biophys.

Shorman
inhibitor from rat liver. Biochem.
Acta 55:88, 1962

Roth, J.S.: Ribenuclease V[. Studies on the
inactive ribonuclease in the supernatant fra-
ction of rat liver. J. Biol. Chem. 231: 1097,
1958.

De Lamirande, G., Allard, C., Da Costa, H.
C. and Cantero, A.: Intracellular distribution
of acid and alkaline ribonuclease in normal
rat liver. Science 119 : 351, 1954.

Imrie, R.C., and Hutchinson, W.C.: Changes
in the activity of rat adrenal ribonuclease and
ribonuclease inhibitor after administration of
cortivotropin Biochem. Biophys. Acta. 190:

106, 1965.

IR E, Ehk 0 AZo)
No. 292: 549. 1926
SERRZE =B, e fiE— @ WA B o s ig 2

=k No. 401: 779. 1915.

AR A% % fraction o] histamine, seroton-

in el w1 = A A -EBERIERE 4(1): 1963
B, o), oA, M : a4k

S A%l AF AFFAQT (1) 949 FE
Ak, ST A 3(6). 35. 1970,

, Ada:CClE R 3
Aol wAE

71\, ATA, ¥

ons in the nucleic acid content

4, ok3al, #Ho) z:Alterati-
and RNase
activity in the course of germination of Co-
irradiated soybeans - Az A 2(1). 19.
1969.

o] 9%, A, olAF: A2l histamine Kk

fEmel 3k Fige, #HAl9 S 30 137, 1980






