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Effect of Ginseng on Visceral Nucleic Acid Content of Rats

Chul Kim, Hyun Choi, Chung Chin Kim, Jong Kyu Kim,
Myung Suk Kim, and Man Kyung Huh.

Department of Physiology, Catholic Medical College, Seoul, Korea

I. Chemical analysis

A study was planned to see if administration of ginseng extract has any influence upon the adre-
nal, the hepatic, the splenic, and the pancreatic nucleic acid contents of rats, and to estimate the
effect of ACTH administration as a substitute for stress reaction upon these nucleic acid.contents
of rats previously primed with ginseng. Ninety male rats(body weight: 150~200 gm) were divided
into the ginseng, the saline, and the normal control groups, which received for 5 days 0, 5ml/100 gm
body weight of ginéeng extract solution (4 mg of ginseng alcohol extract in 1 ml of saline), same
amount of saline, or no medication, respectively. On the 5th experimental day, each of the 3
groups was further divided into 2 subgroups yielding the ginseng, the ginseng-ACTH, the saline, the
saline-ACTH, the normal control, and the normal-ACTH subgroups. The ginseng, the saline, and
the normal control subgroups were sacrificed 2 hours after the last medication, while the ginseng-
ACTH, the saline-ACTH, and the normal-ACTH subgroups received ACTH(0.1 unit/subject) 1
hour after the last medication and were sacrificed after 1 more hour. The adrenal gland, the liver,
the spleen and the pancreas of each rat were measured for RNA and DNA contents using the
chemical method of Schmidt-Thannhauser-Schneider.

Following results were obtained:

1. Adrenal RNA and DNA contents and RNA/DNA ratio were all significantly higher in the
ginseng group compared with the values obtained from the normal control and the saline groups.
Generally administration of ACTH reduced nucleic acid contents of the viscera examined. However,
in the ginseng group the rate of decrease [(value of ginseng-ACTH subgroup—value of ginseﬁg sub-
group) X 100/ value of ginseng subgroup) in adrenal RNA and DNA contents and in RNA/DNA ratio
were more conspicuous than they were in the normal control and the saline groups.

2. Hepatic RNA and DNA contents and RNA/DNA ratio were all significantly less in the gin-
seng group than in the normal control and the saline groups. After ACTH, the rate of decrease in
hepatic RNA, DNA, and RNA/DNA ratio of the ginseng group was less conspicuous than those
of the other 2 groups.

3. With regard to the splenic nucleic acid contents, the RNA and the RNA/DNA values of the
ginseng group were higher than those of the normal control group but lower than those of the sa-
line group, while the DNA value of the ginseng group was lower than that of the normal control
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group but higher than that of the saline group. Following administration of ACTH, the rate of
decrease in RNA and DNA contents and in RNA/DNA ratio of the ginseng group was more con-
spicuous than that of the normal control group but less remarkable than that of the saline group.
4. Pancreatic RNA and DNA contents were notably lower in the ginseng group than in the
normal control and the saline groups. However, the RNA/DNA ratio of the ginseng group was
higher than that of the normal control and the saline groups. ‘After ACTH, the rate of decrease
in pancreatic RNA and RNA/DNA ratio of the ginseng group was less than that of the normal
control group but more than that of the saline group, while the DNA content was actually in-
creased in the ginseng group though it decreased in the normal control and the saline groups.
Although the results are not clear enough for an accurate interpretation, they seem to indicate
that ginseng exerts notable influence upon the RNA and DNA contents and the RNA/DNA ratio
of the viscera studied. On the whole the drug tends to increase the RNA and DNA contents and
RNA/DNA ratio of the adrenal gland but seems to diminish the values of the other 3 viscera. In
the early period following ACTH, ginseng facilitates the fall in RNA and DNA contents and

RNA/DNA ratio of the adrenal gland, while it tends to reduce the fall in the values of the other
viscera studied.

I. Autoradiographic and histochemical analysis

It was planned autoradiographically and histochemically to affirm and extend the results obtained
in part I with regard to the chemically assessed change in the adrenal, the pancreatic, the hepatic
and the splenic DNA and RNA contents under the influence of ginseng and ACTH. Fourty male
mice (body weight: 18~20 gm) and 20 male rats were used. Each animal species was divided into
the saline, the ginseng, the saline-ACTH, and the ginseng-ACTH groups according to the adminis-
tered drugs. In the mice, the adrenal, the pancreatic, the splenic and the hepatic DNA-synthetic
activity was assesssed autoradiographically after administration of 3H-thymidine. In the rats, the
RNA content of the above 4 organs was assessed histochemically after staining them with methyl-
green pyronine.

Following results were obtained:

1. Labeled cells were significantly more numerous in the adrenal cortex, the spleen and the liver
of the ginseng group than in those of the saline group, although they were less numerous in the
pancreas of the ginseng group than in the pancreas of the saline group. The adrenocortical, the
pancreatic, the splenic and the hepatic tissues were stained with methylgreen pyronine more deeply
in the ginseng group than in the saline group. . o

2. The adrenocortical, the pancreatic, the splenic and the hepatic tissues contained labeled cells
less numerously in the saliné-ACT H and the ginseng-ACTH groups than in the saline and the giﬁ~
seng groups. All these tissues were also stained with methylgreen pyronine less deeply in the
saline-ACTH and the ginseng-ACTH groups than in the éal_ine and the ginseng groups.

3. However, the adrenal cortex, the spleen, the pancreas, and the liver contained labeled cells
more numerously in the ginseng-ACTH group than in the saline-ACTH group. The 4 tissues were
stained with methylgreen pyronine more deeply in the ginseng-ACTH group than in the saline-
ACTH group.

It is inferred from the above results that though with exception, the ginseng mostly facilitates

cellular synthesis of nucleic acids and mitigates reduction in nucleic acid content of tissues after
administration of ACTH.
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Fig. 1. Adrenal, hepatic, splenic and pancreatic
RNA and DNA contents of the normal control,
the saline and the ginseng groups.
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Fig. 3. Adrenal, hepatic, splenic and pancreatic
RNA and DNA contents of the normal control,
the saline and the ginseng groups following
administration of ACTH.
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Table 1. Percent increase (+) or decrease (—) in adrenal, hepatic, splenic and pancreatic RNA, DNA and
RNA/DNA of a group compared with the values of another group as indicated. N, 8, G, N-A,
S-A, G-A: Normal, saline, ginseng, normal-ACTH, saline-ACTH and ginseng-ACTH subgroups,
respectively.
: . |
- Organ | Nucleic| (8—N)x100 | (G=N)x100 | (G—8)x100 |.(N-A—N)x100 (8-A—8) X100 (G-A~—G) X106
g4 Acid N N S N s G
RNA +16 + 396 +323 —34 —41 —82
Adrenal| DNA —22 4184 +269 —66 —30 —65
R/D +50 + 74 - + 15 +89 -17 -50
RNA | —17 —64 —57 —85 —81 —52
Liver "DNA +32 -23 —41 —40 —50 —25
R/D —36  —53 -2 ~175 —63 —36
RNA +119 +-49 -32 -7 —63 —46
Spleen DNA . — 16 -5 +14 + 7 +25 =1
R/D +165 +58 —41 -12 —-71 —45
RNA —16 —63 — 4 —91 —47 —55
Pancreas;| DNA —19 —~70 — 63 —63 —28 +31
R/D —52 +25 +159 ~79 —49 —66
o 9% Ho]T BT(=1414, P< 0015 t=  vEhiel 7 2| 1ol x 3 TH(t=6.68 P< C0L;
19.13, P<.001; t=3.89, P<.0D. =& 44+E3 =211, P<05). RNA/DNA & 1749} #a% vl
QAEE MaT APl E Q4T RNAY DNAZL oy Rl #8304 gu=120, P> 1. 23l=
44438 2R Hshel o 323% U 269%°] $4E  A4Esh AA-ACTHE & ¥ AH A4-ACTH
B £ Folg v}-E}-vﬂ_D}(t 14.12, P<.001;t= ¢ RNA, DNA % RNA/DNA 7 1429 24 1

18.97, P< 00D).. vhut RNA/DNA £ 15% 9 vﬂ»—
p_om A4 LR #9821 E Reheh(t=145 P>
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AstA FAH g ey QAFF R 28 gAHA
o}, zEla 9o DNA = Ja39 27 weh 7+
4 Hgeord, AdgdeF Lrke Sriso] gr

34 A 4-ACTH #2] RNA, DNA @ RNA/DNA &
7k7b 455.004-31.49 2} 648, 13:£96, 96 ug /100mg L 0.7
o] 2 4 3 4-ACTH ¢l A = 394. 674-22. 21 =} 636. 40
33.74 ug/100 mg 2 0.62 0], <) A-ACTH 7o 4
£ 392.274-21. 98 3} 571.93436.13 pg/100 mg o
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#2272 RNA, DNA 2 RNA/DNA & A AFFo
A 7Z-7t 1432.334211.99 9} 313.33+42.93 4g/100 mg 4
4.50]9, A4l 555 53131, 54 o} 254, 87+
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2 3A sk= e} (t=15.78, P< 001;t=18.37, P< 001;
t=2.39, P< 02). =8 447 JAFE ¥ 2dt
Ar) ¢l4#¢) RNA, DNA 2 RNA/DNA = Ald4
T Ad wlsted oF 4%k 63%4 A4 % 159%9]
2712 Jehl =] DNA 9 RNA/DNA = A4 cex
$-9)5HA] vFEek(t=4.51, P<.001; t=8. 30, P<. 001).
wald) 9 472 #4 RNA 9} DNA = A4y 2 4
A+ g wskd 24Eo] glek 2 RNA/
DNA = RNA % DNA gt& gl 2 &5 S
o} gl+h
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Zh2b 127.07415.99 oF 117.17428.48 4#g/100 mg % 1.08
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=+37.18 ug/100 mg % 1.78 ]t} =]z ol A-ACTH
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9l 76%9] dAd FAE B BAldos 5954
wha b (t=23.35, P<001; t=15.8, P< 001; t=
8.28, P<.001). 494F3 4d4-ACTH ¢ vz
A 44d4-ACTH 79 RNA 2 DNA = A4
T ol ¥ldte] A7 47% 2 28%9 7#4E el
o] f8 8 whEe (£=15.99, P<.001; t=4. 69, P<
.001), RNA/DNA &= 49%9] 745 ol $2 3 A
ol otk (t=1.67, P>.1). FLR QatE3) ol A
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5! RNA/DNA 7} Qlabg¢] 273 ®c} 77 5599 7
4, 31%9 37 % 66%° #4T B FAHozE
o3k Aol & vhebil gl eh(t=25.95, P< 001; t=

As54 A 1% 1971~ 29

441, P<.001; t=10.58, P<.001). 2zl=2 ACTH
T Fol dofE ot gubdo s A g
frFo] ZAaFTh 2FAE d4-ACTH 7¢ RNA,
DNA 3 RNA/DNA 7Fo] J A3 2 Aod<4=z-9] ztu
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ACTHF % Ad4-ACTH +2 DNA X #Z7 4
T % AgFEy aRAactk F8A A&H gk
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ateh A4 7 224 RNA ¢ DNA g% 45
v o} 71934 (1966), Schmidt ¢l Thannhauser(1945) 2
Mandel 5 (1950)¢] 2] sled =7k 1143.2 &+ 237. 2 ng/
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#g/100 mg . 24 x2-Ee] 2T k3t AL ¢z
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r-% vebd 2 glek 28l v RNA/DNA u] & A
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w], Silber ¢} Porter(1950) 3 Feigelson 3} Feigelson
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FH o 2Ad sl dAlR FEHE
H & gk 2] ol ¥ + gE

& A5 ACTHE J43x 1472 F
o 7 A7 24 A4 FFE S enz ACTH
FAFdgL & 5 Qo Sigel
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Fale v HEsle WASEFTY
AN E AATE 5L Aw g
o FolE 2Edzd &3 ofxzm =
Exlgeo] v E35 o] ulz] AANEL719] shock stage
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2 AFASE A4 FHE G FEY FA4l kA
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Folof st AQL-ACTHTS 24 Be 2704
HASA A=) wpx AA w2719 shock stage 7}
Z7ld| Azt 53 4% vk 3l g aEel |
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$& VA9 A s, 494z AT A
T-ACTH 79 o7 Erhte 8A8 2 g4kzd]
e Qa-ACTH T 7 ¥ el 249 44 &
B Arge B Agrdl e AL ARE
4 &

PRI I PR vs.a_ A& 2] we) A4
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QAFREET] AAY A, 2, N 2 A3
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2o 322 rel Bhesh 2 A8 S

ol A3 Q1 A-ACTH #oll 4 & &5A 100 gm o] o
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AQ4-ACTH 2ol & 4214 4448 §77 100gm  as=, 44479 12 27 Sstds Qas
1 Ak 2k ] A

+ A4 @ A9d4-ACTHF¢ 273 nrele At
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ZA7) Bkl w2 g
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1) #4124 RNA, DNA @ RNA/DNA & Q4% DNA = oLx:H_LA a7 2et A, A~

2) zre]l Az 2 Ad4FY aRET AANA ¥ ACTHE 2 Ad<5-ACTH 4 DNA £ 4% 2 4
kool 4dY el @ AA-ACTH = 39 #ad  dod] azizet gasglvh oj4e] AdAAate.
L A4 9 Agsgd dg FA-ACTHE 2 4 = 93a 48 erde o%a-l—rv} A4 A9
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2) 7+ 272 RNA, DNA & RNA/DNA & ol 4+
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Sgirk QA4 gel HE A4-ACTH 7 39
L A4TE 2 49T A% AL-ACTHZ R A g Q48 F48 0e SE4A: ACTH -Eroq%
A4-ACTH &9 273 =t} # e} ' =z LW )

3) ¥l A z7 9] RNA 9} RNA/DNA = gl 479 3t A& AAE, 7, WA 2 A% =z
o]l 3479 27 uok WA FoE=, Ad4T % RNA/DNA S g Aefxl& Aol glrk

A Aoz ¥olsh daAlz Q42 2419 RNA 9}
DNA @42 2 RNA/DNA 4]
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29e FAbe T4 A4 GhFel Arld) @t
#9537k B gadE Aol wAS gk

Az QAL A1MNA Qe ASE oI% T
Sohna} mAd4 Bb 2HA4sH ACTH & Fof b
&P 3 AAT A $ D A A
4 279 DNA 9455 RNA @439 953 =
42 4t oz 2459k DNA 945 H by
midine & o} §3 A/ 9Ad L Ag3tel, RNA ¢

Zk-& methylgreen pyronine 2.2 A3 ZHA =
#zleka W g A4 27 ZAskg e
2 dsh Bl AL Ao AT A4z A
441969 2 ZEYsk A YA (1970)-L *H-thymidine
€ ol &% AVPAEAE £ AF0A Qe HA4
AR S A AgAz 9 ‘75‘%3““3 Ao A 24
_Q_

DNA €45 9 Jet Az85S EQA0 024 &
Edizd g Ax75e] AstE SHeie, o &5t
A B EX3d 2EdAz Q% V75 AE
Bed RS o ¥l ek gk
Mz 3wy
APFEL v A 48AS 1Fd AL
B AL 204+2°CelA] 27 9 A A8t

k=3
Qg g
496511 3 A2 A9 i A9
H 1 &g =oiukabgel] 2ste] DNA §4 5% &
BAA B TA 18~20gmd] A oEE 7 40
el A4 10nkEld 459 F Adgsw, A9
ACTHZ, 4% ¥ 4A-ACTHT 2 2 vVyrgen,
AN Felol W Fge] Bouby, Ty 3 Fe
AREL A 1AL ARz s
8lx} A 2919l 4= France Radiochemical Center ¢
A ulE methyl-T' %H-thymidine (specific activity: 6.5
Ci/mM)E A4 e, 44+ mx 45432
B8 wileto 2 Bo 8 vh-g 1 4] 2k Eof] 3H-thymidine

(Al 54E Al 1E 1971— 33

T34 1/uCi/gm & FA WE2
FA8 3, 2A 7 ol TAskglth *H-thymidine & 5
A AL A= AALgEe 4393k (Bullongh,
1948; Leblond $} Walker, 1956; Messier 2} Leblond,
1960; Pilgrim & 1963; Trusher, 1986; 7! &3} 1986;
3943 494, 1969) st oA 94%F Y3t
gt B4 A Fe B4, A, g 2 BEALS W]
W o] Bouin o] £ /‘1 175] T F AR Al Y
o wet shebsdell Zehste] 4p FAS H2H A5 A
q& Egeh

27wk abg 2. Kodak’s “NT B;” Nuclear track em-
ulsion & A}-83L= Messier 2} Leblond(1957)¢) dipping
g4 o]l gegon, 4502 e 2mol4t Wizl A
dell A A3 Bl 2Asd A2AR 2w =E F
FAE Folgde AR Foll Yo WEF F 4°Cel
A 259 Tk =&AL o]oi4 #AH(D-19 Kodak
A3} A #(acid fixer) #A-& A &35k, balsam
o= Fote TEE EAT

Adegdene AR A@S0H) el T =
BEDRANA 2Y=1E FAF F o] & AW A xe
A Aze 257 g AA AT 1,000
AEe] Jehte Lalgler ZxR AxY $£55 9
g2 23 WAy X 4(radioactive index) 2 4gkeh
(Messier ¢} Leblond, 1950).
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Table 1. Percentage increase(+) or decrease(—) in adrenocortical, pancreatic, splenic, and hepatic
radioactive index of a group compared with the value of another group as indicated. Z-G:
zona glommerulosa; Z-F: zona fasciculosa

Adrenal gland
Animal group Pancreas Spleen Liver
Z-G Z-F Total
Ginseng/Saline +23.35% +25.09% —61.02% +41.94% +32.52%
Saline-ACTH/Saline —25.71% | —63.77% ’ —35.05% —49.15% —20.15% —43.36%
Ginseng-ACTH/Saline + 8.49% - 2.91% —61.02% +32.34% —10.49%
Ginseng - ACTH/Ginseng| —12.00% | —51.00% | —22.10% 0.00% — 6.00% —33.00%
3) pyronined]| ckAoli ZA A EmE AW AT Radioactive index
7§°ﬂ oﬂxﬂo] EAER "]’E}']’]"\L:‘ 73_?‘_%_ Szd roron 1 2 3 4 5 6 Z i? '9 ‘,'J‘Z
3 .

4) pyronine o] k4o, ZA AR =y

Al FEAEZReL oha FeA dd" A-E 123
5) pyronine ¢l ZAAzal e AMAH AFAo] Auk
o QA5E A$E 16 R syt

= A

S8 IUAEY 22
sol) A Ak

1. 3H-thymidine € 0]
A8 AFSEA1IE

(D A gse:

FAs12E AT, S g o
2 TRk, A 344 EdEe
vl mdAdstg vel, 2 F HAddl e 28
Tt BXA 27 A EHEA Gkl AEel o] F
L olF 2 ¥x EUl2 ) A 1R ES
Al A wkel o] RASA L vAME AT
A 4244124, S A 13840, 210] g o=, 1
A& 2.8lolx, ®zre &3} & Fulay xSl
5,620 vk 7+ 232 FRo| A zhabe) Abolsl A

u\ ;q]

T

ZA 9 RFE THIE  AZTRA WA A7t
2.86x0.270] gk ¥l el A FAA o] =l A zE

AL W 28l AT R, ol E AT
g} wlAlE XS FAsE 8.0442.87 ol gl ek A AL
FAE AxFd = A4 24 E3 A 2 o] g Tﬁl
A4l Langerhans 58 F4dlE AXFe] Yo, 2

ZAZE AT Rl A A2 wlad E%?ﬂ
F¥Er] dEel AxAEE Gelg il vl A
& 0.590.150] g vt o] A 47kA A Fell A wlat
5 Aee A g =23, 2 oHes B4, 7Y
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Fig. 1. Adrenocortical, pancreatic, splenic, and hep-
atic radioactive index with S.D. of the saline
(S), the ginseng(G), the saline-ACTH(SA) and
the ginseng-ACTH(GA) subgroups. Z-G: zona

glommerulosa; Z-F: zona fasciculosa
(@) AatZ

A4AE A 2AY dhabE A FAA HEA]qh
3.52(& A RS 7.03)0)3, 7 23 A 3.79+
0.24, ¥ Al Al 11.34:+2.78, L2 2 A A A& 0.23%+
0.1201gth & AQE Fo Pgeay 3 ALF A
Fob Al Ao A ube] f48HA 724 (=627, P> 001)=
g& & Jlel 374A 2Ad AL 238 FrF Hdw
HA154 t=521, P>.001; ul& t=724, P> 001;
7 t=472, P>, 001).

3 & Y+-ACTH R

of AEF 4 X

Ao Ay A5 34 AR w4



—oh 43 7] 5] A

BAe A HHA L 1.83(FA5A S 3.65)0] 5, 7hel
A 1.62%0.27, ¥ A A 6,421, 20, 3 A A 0.30+
0,033 o[ A& AdFF 235k vlaste] &
R FANA ok 35%, oAl ok 43%, A2 A 9%,

g s g4 & 20%8 A8 F4LE debige
(t=5.7, P<.001;}=5.6, P<C.001; t=8.2, P< 001;
+=5.3, P<C.001).

@) AUM-ACTH 2

o] ATl A e ity A4e LA A 3

TA I 2. 74(E AL s zl‘?‘—% 5.48), 7rAlA 2.54%
.44, WA A 10,64+2 14, 2 I FH AN A= 0.23
01601 A eb. o] AFF] 4 2A Y Yy AFE A
Y 2 A ¥ 2k 419 ks A a4
ACTH Y ghe] Ad+34 245 A Zx 4
T2 WAt AFRckE dod (t=6.27, P< 00D),
AQF-ACTHEY 24 2o g3ch =3 A%
o A A4-ACTH F9] ol Ao 2rh oF
61% AP Edl (t=8.27, P<. 001), J4F & Ad4-
ACTH 9] zrabe A9 vl &5k el w) 2ol A = ol 4k
ACTHES zho]l Ad28 &2k oF 32%9 &9
& S7hE vebgled, o e A4Te zAEd
<F7r e Aolrh. El X ol 4 ¢l 4-ACTH F9)
grol Adgzol4 et o 10% wed Q4T 3
Hebe 83 akod, 444-ACTH %4 3t sve
2 5HAl Zeh(t=5.23, P>>:001).

I. Methylgreen Pyronine Q4 & 0|28 =x|3}

Bty 4
AY AAE A2E E A 2ES AL
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Fig. 2. Pyronine stain-density (rated score) with S.D.

of the adrenocortical, the pancreatic, the spl-
enic, and the hepalic tissues. S,G, SA, GA,
denote the saline, the ginseng, the saline-A

CTH and the ginseng-ACTH subgroup, res-
pectively. Z-G: zona glommerulosa; Z-F:zona
fasciculosa; Z-R: zona reticulosa.

4 ERo| &4 o gz Fo myst nlAAA
o2 et 9.60 4L wghon Sadel A ulud
Aol 4,008 FER Vbt ATH ueh X

"Table 2. Percentage increase(+) or decrease(—) in the adrenocortical, pancreatic, splenic, and hap-
atic pyronine stain-density (rated score) of a group comapred with the value of another
group as indicated. Z-G: zona glommerulosa; Z-F: zona fasciculosa; Z-R: zona reticulosa.
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EXPLANATION OF FIGURES

All of the autoradiographs are from specimens of tissues of male mice that receivd SH-thymidine

two hours before sacrifice. The cells with fine dark grains are labeled ones.

Fig. 1. The outer layer of adrenal cortex of a saline-injected mouse. Some labeled nuclei are found

in glommerular zone. X450,

Many labeled nuclei are

Tig. 2. The outer layer of adrenal cortex of a ginseng-treated mouse.
found both in glommerular and outer fascicular zone. X450,

Fig. 3. A part of pancreas of a ginseng-treated mouse. Four labeled nuclei (arrows) are found in
pancreatic acini. X450,

Fig. 4. Spleen of a ginseng-treated mouse. Numerous labeled lymphocytes are seen in the red pulp.
X 450.

Fig. 5. Spleen of a mouse that received saline-ACTH. Many labeled lymphocytes are seen in the
red pulp. X450.

Fig. 6.

white pulp. X450,

Spleen of a mouse that received ginseng-ACTH. Many labeled lymphocytes are found in the






