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THE EFFECT O PANAX GINSENG EXTRACT
UPON THE LEARNING ABILITY
OF WHITE RATS

R. TAKATSUKI AND N. OHTSUKA

Psychological Institute, Keijo, Imperial University

1. INTRODUCTION

The object of our present experimentation was to determine
the effect of Panax ginseng (C. A. Mey) extract upon the maze
learning ability of white rats. The data presented in this paper
were obtained in the Psychological Institute of the Imperial
University of Keijo during 1935-1936. The whole work was
suggested by and done under the direction of Prof. Dr. R.
Kuroda to whom we are much grateful for assistance’ advice
and criticism. ~ The extract here used was all manufactured at
the Pharmacological TLaboratory of the same University, and we
wish to express our hearty thanks to Prof. Dr. N. Sugihara
who had kindly offered the material for our use.

2. APPARATUS AND METHOD
a. Subjects

Animals used in the experiments were white rats of both
sexes about two months old at the time when experimentation
began and numbered just twenty. They all had no previous
training of any kind.  Throughout the following three kinds of
tests, they were divided into two groups of animals, viz. the
test group and the control one. But in Test III, the number
of animals in.both groups was smaller, because some of them
were sick during the experiment and others died unfortunately
in the intermediate period of Tests II and III.

Fach animal was fed in small separate cage.  Similar food
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(barley and millet) was always given to both groups; tomato and
other vegetables were also given once two or three days. 19
Panax ginseng extract solution and water were presented to

the test and control groups respectively.

In Tests I and III,

ginseng solution was given the test group animals for several
days preceding the experiments.

b. Laboratory and Mazes

Experiments were carried on in a quiet room in which arti-
ficial and indirect illumination of fixed intensity was employed in

——

S
.

Fig.

alley{

cul-de-sac {

o

....wooden screen
S — starting box

made of wooden boards
llcm. wide
25cm. high

14 in number
30 cm. in length

choice order: r» U rr l vrrl rr lr

(r—right [—left)

order to avoid un-
necessary shades and
to make conditions
as constant as possi-
ble through the long
experimental period.
Each of the three
mazes = used  was
placed on a clean
concrete floor.

In Test I a Stone
multiple-T maze with
fourteon choices (fig.
1), in Test IT a modi-
fication of Lashley’s
maze (fig. 2), and in
Test IIT a reversed
form of Stone mul-
tiple~T maze was
used. (fig. 3).

¢ Method

1) Every animal
ran the maze once a
day generally in the
aftermoon, but after
20 days they had two



trials a day, one in the morning and the other in the afternoon.

F
Fig. 2
made of wood
alley {15cm. wide
25cm. high.

14cm. in length
choice order :

blind {10 in number

rlrirl

ing of the correct
path.

5) The eriterion
for the mastery of
maze learning was
four correct runs
in five successive
trials,

6) Tor the ani-
mals which were tho-
roughly inactive in
the maze or unsuc-
cessful in learning,
the manual guidance
was led in.  These

2) In each animal the time
taken from the departure of the
starting box fo the entrance into
the food box was recorded in sec-
ond.

3) In each experiment was used
a printed diagram of the maze pre-
pared by the experimenters into
which errors made were recorded
in detail,

4) What was counted as an
error was first an entrance into an
blind alley, and second a retrac-

ey

L

i <

Fig. 3 alley and blind are the same with the maze
used in Test T
choice order :

Lrrllrlietlrrl

cases usually occurred in the early trials of Test I, probably owing

to the animals’ unfamiliarity with maze circumstances.
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all very bad time and error records in these cases were omitted
from registration. ~ Animal No. 26 alone was manually guided
in Test II.

7) Whenever an animal had jumped up upon the wall of the
alley in the course of an experiment, a light blow was given to
him with a pole by the experimenter.  This punishment made
him return to the alley immediately and continue the maze
running.  These cases occurred only in early trials.

8) When an animal entered into the food box after a com-
plete run of the maze, he was given a bit of milk-soaked bread
or a nibble of biscuit with milk, This reward always ap-
peared to be a very good thing to eat for rats.

9 (a) Test T was begun on Nov. 2, 1935 and finished on
Dec. 2, 1935.  In Test I, the test group consisted of 10 animals
(% 3,-% 7) viz. Anim. Nos. 11(3),12 (%) 13, (-3), 14 (D), 15 (-9),
16 (-7, 17(38), 18 (%), 19 (-3) and 20 (%), and the control group
consisted of 10 (3 5, -%- 5), Anim. Nos. 21 (3), 22 (), 23 (%),
25(%), 26 (%), 27 (8), 28(3), 29 (%) 30 (%), and 31 (). No. 24
died during Test I.  As soon as each animal completed learning,
the drink was exchanged, that is, to the animals formerly be-
longed to the test group water was given, and to those formerly
belonged to the control group ginseng extract solution was given.
Thus the group in Test II differed from that in Test I, and new
trials where another maze of different patiern was used were
conducted without interruption from the following day.

Test IT.
Test Group : Anim. Nos. 11, 12, 13, 14, 15, 16, 17, 18, 19 and 20
Control Group : Anim. Nos. 21, 22, 23, 25, 26, 27, 28, 29, 30 and 31.

(b) Test IIT was tried first on Jan. 31, 1936 and lasted until
Feb. 28 of the same year. The number of animals was smaller
in this experiment as described before.

Test group: Anim. Nos. 21,22, 23, 25,26, and 27 (6 rats)

Control Group : Anim. Nos. 11,12, 14, 15,16, 17 and 18 (7 rats)
Though two rats (No. 30 of the test group and No. 13 of the
control group) continued their trials till March 7, 1986, they
never reached the strndard of learning completion ; and as the
reason of this result seemed to lie in their bodily disorder, it



was stopped to continue the test. Their performance, therefore,
was excluded, as a matier of course, frou our consideration.

10) Body weight of the animals was weighed every four
days for a pretty long period, to see the ginseng effect upon
their physical conditions. (sce tables 4, 5, 6 and 7)

11) Amount of spontaneous activity in euccessive 24 hours was
measured of several rats of both groups using Kuroda’s Actograph.
The object of this experiment was not only to examine ginseng ef-
fect upon animal activity but also to know the relation between
activity and error.  In spite of our strenuous efforts, no consis-
tent results could not be secured and recorks concerned were
not reported in this paper.

3. RESULTS
a. Effect upon learning ability

Test I (see table 1)
TABLE 1 (Test D

TEST GROUP CONTROL GROUP
ANI- TIME ERROR NU?’)[;:ER ANT- TIMIE ERROR - NU%EER
MaL | (skC.) [T s | maTaLs AL | (8ECD 1T o Trao| TRIALS
11 3| 1256 81 10 16 21 &| 1458 67 18 12
12 ¢| 134 63 9 29 22 2| 1016 95 11 27
13 §| 3587 252 55 40 23 2| 2538 153 23 16
14 3 708 41 9 11 25 % 840 105 10 29
15 %| 1946 106 24 18 26 2 329 14 2 8
16 9| 1512 111 21 13 27 %) 1305 122 14 33
17 3| 1274 134 19 32 28 3 617 40 2 27
18 | 1221 101 16 21 29 3 456 24 5 7
19 | 1409 71 13 19 30 & 694 43 9 8
20 2| 1546 115 15 30 31 | 1227 136 26 14
Av. | 16043 | 107.5 | 19.1 22.9 A.v. | 1048.0 79.9 | 12.0 18.1
M.V. | +464.7| 4365 | +£85| +50 M.v. | £367.4| +42.3 | +6.6| +8.7

1. Water Group is more excellent than Ginseng Group in
every respect, that is, time, error and number of trials.

2. Judging from the amount of M. V., individual differnce
proves to be fairly great.
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Test 11 (see table 2)
TABLE 1II (Test II)

TEST GROUP CONTROL GROUP
ANL- ERROR NUMBER ANI- ERROR NUMBER
MAL TIME FRET or MAL TIME -——I—Q_E-— oK
BLIND | oo TRIALS BLIND | or TRIALS
21 | 375 39 14 13 11 108 14 1 9
22 1 418 50 15 11 12 290 28 5 9
23 | 308 30 3 18 13 205 37 5 14
25 149 24 5 3 14 744 63 20 15
26 | 2594 47 23 10 15 370 26 9 25
27 | 220 11 5 6 16 469 65 13 14
28 | 172 14 7 7 17 459 45 17 13
29 245 25 4 11 18 838 49 15 10
30 1084 | 254 86 27 19 487 39 12 11
31 400 55 14

19 20 403 44 11 17

.| 686.5 | 54.9 8.1} 130 Av. 437.3 41.0 | 108 | 137
M.V.+531.9 [439.9 |£145] +7.9 | MV. |+162.1 | +122 | +4.6| +33

Excluding No. 26 & No. 30
Av. | 2859 | 310 | 94| 116

1. Water Group is better both in time and error records than
Ginseng one, but in number of trials they were almost the same.
2. In this test, two animals (Nos. 26 and 30 of Ginseng Group)
had extraordinarily poor records in their learning owing to their bad
physical conditions. We shall refer to this point again afterwards.
Test TIT (sec table 3)
TABLE 3 (Test III)

TEST GROUP CONTROL GNOUP
_ ERROR NUMBER _ ERROR NUMBER
I:;;II_‘ TIMEB m_];l;‘ - onr A:IA\‘;IL TIME _——T or
BLIND TRACE TRIALS BLIND I‘RAéE TRIALS
21 | 1238 59 9 22 11 482 54 3 26
22 506 59 4 29 12 637 50 7 16
23 220 11 0 10 14 307 28 5 9
25 272 49 3 18 15 215 19 2 11
26 620 21 4 20 16 323 23 3 11
27 563 79 9 28 17 512 49 5 21
18 365 59 9 19
Av.| 5698 | 463 | 48| 210 | Av.| 4059 | 411 |49 | 161
MV | +239.5| +20.3 |+2.g| +5.1 | MV [+1039 | +13.7 |+1.8 | +5.0

Excluding No. 21 l‘
Av. | 4380 | 40 | 40| 210 |



1. Except only with respect to retrace error rezord, Water
Group is better in all other three points.

2. The diffsrence concerning retrace record betwesn two
groups, however, is too small to be highly valued.

3. No. 21 of Ginseng Group had exceptionally bad time
record.

4. TIndividual difference is much greater in Ginseng Group.
b, Effect upon body weight (see tables 4, 5, 6 and 7)

1. Animols were in the height of their growth during Tests
I and II, aud they were already quite mature in Test IIT.
These facts are clearly shown in tables 4, 5, 6 and 7.

TABLE 4 (Tests I and II)

I Average

14 18 -
/n | %/n | Water| Gins.

22/}4 26/)4 30/’)« 4/Xﬂ

Date
\ B/ | Yn
Anim.

11 | 68 80| 84| 86| 98| 102 | 112 | 124 | 134 |140 138 |130 | --6.8) +4.7
12 | 78 82| 8 94 104|108 | 116 | 130 | 142 {138 |140 /146 | 6.0 +63

8/xs ‘ /y

8/w 1'%/u
!

13 | 48 50| 52| 60| 62| 62| 76| 78| 86| 92| 981100 | +4.8/ 4.6
14 | 64 721 78| 90| 90 96| 104 | 112 | 126 1130126 (128 | -}-8.6| +4.8
15 | 58 €0 66| 70| 74| 78| 90| 98 | 108 |108 |116 118} 140467
16 | 88 98 | 100 | 110 | 116 | 116 | 120 | 126 | 136 {136 | 140|142 | +7.0, +3.7
17 1116 | 126 | 126 | 138 | 142 | 150 | 164 | 176 | 188 |188 192 188 | +8.6/ 3.0
18 | 52 68| 70| 78| 84| 88102 | 112 | 122 1120126 130 | 14-8.3/ 5.6
19 | 62 €4 66| 72 80| 80| 90| 100 | 110 {110 {112 116 |+3.6/4-6.0
20 | 76 82| 8 | 952|102 | ©6|106 | 126 | 126 |128 {132 {136 | +5.4|-1-5.5

Gins. | +-7.2| +3.2/ -+7.6 +6 9 +2 3| +13.0, +-7.3{ +8.0 +6.21
Av. — - [ .

Water +0 | 43.0| +8.6| +9.7} ¥11.0/4-1.2{4-3.04-1.4 +35.12

Weight is shown in gram.
Av. means the average of weight gain and loss.
Thick letters mean the change of drink.

OB
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TABLE 5 (Tests I and II)

Mi\j 24 S O | W) B B P t 0/ | 4n | Y 12 w:::mf:ms.
21 82 86| 86100102 | 106 | 120 | 132 | 138 | 144 144|146 | +5.0/ 463
22 44 50| 50| 531 624) 661 74| 88| 94| 98 104} 96 | +6.3/-+2.0
23 52 580 €0 68| 724 74| 79| 34| 94 9% ‘r 105108 | +4 4|57
25 | 114 | 118 . 120 ) 134 | 138 | 138 { 154 | 164 | 172 178 ‘; 182192 | +7.1+7.0
26 | 48 521 56| 62 70| 64 66; 78| 84 | 88 [ 92 98 +4.6/+43
27 46 48| 52| 58 62 64| 78| 83| 93 [102 ; 108 /114 | +6.5-1-53
28 76 §0| &0 881100 96| 108 | 122 | 130 |40 j 140|150 | +-6.6| +-7.0
29 58 | 58| 64 74| T8 82 94| 104 | 122 {144 118122430 +64
30 50 56| 60| 66| 72) 761 80| 82| 92| 961041108 | 4-5.3/ 5.3
31 170 {174 | 180 | 186 | 186 | 194 | 188 | 204 | 206 |206 |202 | 208 | -{-4.0; +-3.1

water | -+-4.0) 4-2.4| 410.0) +6.0/ -1-3.2| +7.01 +-9.7} +-8.2/4+-3.43.6 45,72
Av. — — ——
Gins. ’ +8.4) -+4.3] +0.8} +10,0] 12,0} +10.8
TABLE 6 (Test Il ; Control Group)
Date

® 21/I l 25/’1 l 29/1 2!‘1 6/'11 10/)1 14/]1 181'1‘ 22 I 26/II 1/111 Av.
11 | 166 | 174 [ 180 | 166 1 198 | 192 | 192 | 198 202 196 | 204 |-+3.8
12| 148 {158 | 168 | 146 | 140 | 176 | 179 | 184 | 184 | 186| 198 |58
14 1164 {158 (160 { 168 | 180 | 178 | 184 | 189 { 194 1% | 193 |-+34
15| 142 {142 | 148 | 142 ) 150§ 154 | 154 140 160 | 158 | 158 | 1.6
16 166|166 | 172 ;174 | 180 184 | 183 184 184 | 183 | 178 {+1.2
17 (232 | 238 | 246 | 258 | 272 | 266 269 278 | 276 | 281 | 282! +5.0
18174 1174 1182 | 188 | 196 | 196 | 200, 199 | 194 | 202 | 206 |-+3.2

Av. |Water|4-2,6 46,6 |—2.0 [ +10.6| -+4.3 | +2.1 | -+1.6 | +3.1 | 1.1 | +3.1}4+3.31




TABLE 7 (TestIll; Test Group)

th Av

21 25 1o 14 Yy oo 2V
Anim. /1 l /1 Ju } /u Iu Gins | Water

21 | 168 | 168 | 164 | 166 | 176 | 176 | 168 | 177 | 172 | 183 | 184 | +1.3 | +2.3
22 128 1 129 | 124 | 134 | 140 | 142 | 142 | 143 | 144 | 150 | 154 | +2.4 | +4.0
23 144 | 146 | 148 | 146 | 156 | 150 | 152 | 160 | 162 | 166 | 158 | +-3.0| +0.3
25 | 226 | 230 | 230 | 238 | 234 | 234 | 212 | 202 | 236 | 226 | 212 | —1.0|+ O©
26 | 112 | 119 | 118 {126 | 130 | 134 | 128 | 132 ’ 138 | 142 | 142 [ 4-3.0 [ 433

@y \ °lu } /y

1‘3/‘x

'l‘.’/n ‘J.G/u

| .
27 | 152 | 150 | 158 | 168 | 172 | 168 | 172 | 175 | 180 | 184 | 190 | 4-3.5| -+5.0

Gins |+2.0| 40 |4-6.0|+6.3+04|—64 |+4.2 t+3.0 +6.0 +2.07

Water —6.0]4+2.0]—10 ]+9.1 4+36l—27 +173

2. Weight change (viz. loss and gain) of animals in every
4 days is briefly summarized as follows:

Test 1 Av. +6.2gr. (Ginseng Group)
» 81 gr. (Water Group)
Test 11 s +F52gr (G.G)
.  FB7gr (W.G)
Test I11 ,  F21gr (G.G)
5,  +17er. (W.G.) (see tables 6 and 7)
» +3.3gr (5 5 ) ( ” i )

e. There was no remarkable difference between the male and
the female.

4. GENERAL DISCUSSION.
. Ginseng effect upon learning ability

1. Considering above results, Panax ginseng solution seems
to have bad effect upon the maze learning ability of white rats.

2. But in Test I we cncounter with an interesting case.
There we had two examples of very bad records as we saw be-
fore. And if we exclude these two animals, records for the
rest will become as follows :—

Time : 285.9 sec., Blind : 31.0, Retrace : 94, No. of trials :
11.6.  These numerals show that Ginseng Group is superior in
every item to those of Water Group, and it probably depends

v

% -

By EN

o

o E
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upon the following grounds.

As soon as Test 1 was completed drinks of animals were
exchanged, and Test IT was begun from the next day. From
these circumstances, the effect of ginseng in Test I will perhaps
be present in Water Group in Test II, and it can possibly be
supposed that there must be a latent period for the appearance
of ginseng effect in the test group of Test II.

3. Test IIT carried on with the aim of exeluding some de-
fects just mentioned was begun after an interval of one month
and a half since the completion of Test II.  Judging from the
results obtained, the control group here also is superior in its
records, except retrace crror only; but its difference is so small
that it can possibly be neglected. Large M. V. of the test group
shows great individual differcnce in it.  If we leave No. 21,
the worst learner, out of our consideration, results will become
a little better of the fest group, viz,

Time : 436 sec., Blind: 44, Retrace: 4, No. of trials: 21.
These records, however, are much lower than those of the con-
trol group (retrace record is an exception), and from these facts
it can be absolutely believed that ginseng solution has a nega-
tive effect upon the maze learning ability of albino rats.

b, Ginseng effect upon physical conditions with

special reference to body weight

1. In Test I the ginseng animals gained their body weight
by 1.09 gr. more than is the case in the water animals, but in
Test II results are reverse, showing 0.49 gr. superiority in the
latter.

2. In Test III, the ginseng animals of the test group were
0.34 gr. morc superior. On the other hand those of the control
group  showed 3.31 gr. increase, and when compared with the
water animals of test group the former is superior in its weight
gain to the letter by 1.58 gr.

3. When we sum up these records of both groups an in-
crease shown in gram is 4.51 for the ginseng and 3:97 for the.
water animals. In short, the ginseng animels show 0.54 gr.



superiority in their weight increase.

4, In spite of above facts, it is difficult to determine at once
whether ginseng solution has a positive or. negative effect upon
the weight change of white rats. The reason for this comes
from ambiguity of results and it is very interesting to compare
this with Dr. N. Sugihara’s report and his conclusions.

5. SUMMARY AND CONCLUSIONS

1. The object of this experiment was to determine the
effect of Panax ginseng solution (19) upon the ability of maze
learning.

2. 20 male and female albino rats about two months oll
were used.

3. Three kinds of cxperiment werce carried on between Nov.
2, 1935 and March 7, 1936, three types of different maze being
used.

4. Ginseng effect upon 1 arning ability was apparently
negative,

5. Its effect upon weight change was not clear.

6. Its effect upon spontanceous activity coult not be said
decidedly.

7.- No remarkable difference was seen between the sexes.

8. Fartner experimentation with the solution of different
density is hoped to be done in near future.
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11. Viens, a mon bien-aimé, errons a l'aveniura dans la campagne, repcsons sous des toits
rusti ques.

12, Levons-nous le matin pour parcowrir les vignes; regardons si elles sont en fleurs, si les
flewrs, donneront des fiuits ; si les orangers ont fleuri. La je tabandonnerai mes appas.

13.  Les mandragores repandent leurs parfums Nos arbres ont tous Leurs fruits; anciens et
nouveaux, je Les ai tous conserves pour toi, mon U‘MQT&BP
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