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Experimental Study on the Influence of the Function of Spleen on Learning and Memory

Chan-Won Park, Jin-Woo Lee, Han Chae, Min-Kyu Shin, Moo-Chang Hong
Department of Physiology, College of Oriental Medicine, Kyung-Hee University, Seoul, Korea

This study was conducted to prove that there exists a relation between the spleen and learning and memory as Oriental
medicine believesTo promote the function of the Spleen, Guibitang was administered to rats in this study. Rats were 250~
300g Sprague-Dawley, and were divided into three groups. One was the normal group without any pretreatment. Another
was the control group which was administered normal saline and the abdominal injection of L-NAME before leaming and
memory test. And the 3rd was the sample group, to which was administered Guibitang(§%18.i%) extract and (no “the”)
abdominal injection of L-NAME before the learning and memory test. Each group was made up of 12 rats. Morris water
maze and radial arm maze tasks were performed in the Jearning test and Morris water maze task in the memory test. For 2
days to evaluate the ability of learning in the Morris water maze, 16 trials were carried out and first latency(lapse time to find
the escape platform for the first time) was measured. The next day, to evaluate the ability of memory, the escape platform
was eliminated from the maze, and total path, target entry umber, first latency and memory score were measured. 48hrs
before the radial arm maze task was performed, bait was deprived from each group. After learning test, bait was permitted to
each group. So 85% of the body weight was maintained for 6 days of the test. Each of the eight arms was baited; correct
choice numer and error were counted; each trial was finished when the rat had entered each of the eight arms, or more than
10 minutes had elapsed.

The results were as follows: In the learning test, the first latency of the sample group in the Morris water maze showed
evident improvement of learning compared to control group at the 11th, 12th, 13th trial of 16 trials, and correct choice
number in radial arm maze showed noticeable improvement compared to the control group at 3rd, 4th and 5th; In the
memory test, the memory score of the sample group showed evident improvement compared to the control group.

From the above results, the administration of Guibitang, which tonifies the function of the Spleen, could enhance the
ability of learning and memory. So it was suggested that the Spleen has a relation with learning and memory. (J Korean
Oriental Med 2000;20(4):39-49)
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Fig. 1. A plane figure of Radial arm maze.
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Fig. 2. A zone of memory score measurement.
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Memory Score =

[(time in zone A)X10] + [(time in zone B) X 8] +
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1) Morris =31 2(Morris water maze)
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Table 1. Latency of Each Group in Morris Water Maze

Normal Control Sample p value
I(N)  41.30+554> 59.61+039 5246+4.80 0.15
2AE)  39.06+498 42294568 46.73+6.58 0.61
3S) 20724531 43374522 33.65+804 032
4W) 1248+242 33.69+5.24 3266+4.61 0.88
S(N)  11.78+2.69  31.64+5.82 28.15+590 0.68
6(E) 14.574343 33.15+556 2186+6.18 0.19
7(5) 10.19+1.87 26.06£5.10 2544+6.71 0.94
8(W) 825+1.35 1496+327 21.03+6.56 041
9N) 40531425 4406+506 46274521 0.76
10(E) 19.07+389  36.69+4.81 31.73+6.65 0.5
11(S) 12.04+3.18 30.65+4.90 16.23+£3.71 0.03*
12(W) 16.88-+3.96 30.30+5.58 14.62+5.38  0.05%
13(N)  15.53+£3.80 29.65+5.27 1537372  0.04*
14(E) 14.61+393 2737+4.66 24.00+557 0.65
15(S) 10.00+2.40 19.37+4.87 18934536 095
16(W) 7.32+1.55 20.31+4.25 19.96+5.09 0.96

Tgeo] gl sl WX & el HE W HRE (57D

& Nomal
£ Control

4 _Sample

0
AN 2AE) 3(S) 4w 5N} 6(E) 7(S) slw) (N} 10(E) 11(S)12(W) 13(N) 14(E) 15(8) 16(W)

Trials

Fig. 3. Latency of each group in Morris water maze.
Normal: Group of normal rats without any
treatment, Control: Group of rats treated with
L-NAME, Sample: Group of rats administered
Guibitang in the presence of L-NAME
pretreatment, *: p<0.05 by student t-test.

Table 2. Correct Choice Number of Each Group in
Radlal Arm Maze

Trial Normal

a): mean £ SE (sec)

Normal: Group of normal rats without any treatment

Control: Group of rats treated with L-NAME

Sample: Group of rats administered Guibitang in the presence of L-NAME
pretreatment

*: p<0.05 by student t-test

2% *}"ﬂ ‘?‘] 2 (Radial arm maze)
NOS inhibitor¢] L-NAMES &
A7 879 ggeddd UIX]L g
e vz g B 45342 ak
o} 2 A, [Fis F970] controlel v&) 8742
EHE 25 HHEshe 3lgollA] 43]9) 53] 2 63

Control Sample P value
1 7.83+0.11” 0.93+0.59 4.00+2.79 0.13
2 7.83£0.17 0.57£0.90 5.84+1.22 0.16
3 767x022 4.07+1.03 4.67+1.45 0.74
4 7.08%0.65 429+1.03 7.17+083 0.05*
5  633+089 4.14+1.07 7.50+0.50 0.02*
6 767+033 443+1.03 7.00£0.63  0.05*

a): mean + SE(sec)

Normal: Group of normal rats without any treatment

Control: Group of rats treated with L-NAME

Sample: Group of rats administered Guibitang in the presence of L-NAME
pretreatment

*: p<0.05 by student t-test
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Fig. 4. Correct choice number of each group in
Radial arm maze. Normal: Group of normal
rats without any treatment, Control: Group of
rats treated with L-NAME, Sample: Group of
rats administered Guibitang in the presence
of L-NAME pretreatment, *: p<0.05 by
student t-test.

Table 3. Effect of Guibitang on the Memory Test of
Rats in Morris Water Maze

Total Entry First Memory
Path(m) number  Latency(sec) Score
Normal 17.88+1.00° 1.83+024 2593+3.82 121.34+83I
Control  1738%1.19 067£0.19 50161262 74.28x587
Sample 17.09+0.77 133051 44.13£5.09 10600+12.53
p value 0.842 0.235 0.304 0.032*

a): mean + SE(sec)

Normal: Group of normat rats without any treatment

Control: Group of rats treated with L-NAME

Sample: Group of rats administered Guibitang in the presence of L-NAME
pretreatment

*: p<0.05 by student t-test

(106.00+12.53(SE) vs. 74.28+5.87 score, n=12,
p<0.05)(Table 3, Fig. 8). 18{\} Tojt]o] Sojzt 3
Foll e e FEiEe] HEHA FUrh1.33+
0.51(SE) vs. 0.67+0.193)). ©] % normalio] %3
o] Sojzk A7+ 25.93+3.82sec, 7| G4 A &
121.34+8.31, =3t E0J2F Sl 1.8310.243]
Z Yelydti(Table 3).
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Fig. 5. Total path of each group in Morris water maze.
Normal: Group of normal rats without any
treatment, Control: Group of rats treated with L-
NAME, Sample: Group of rats administered
Guibitang in the presence of L-NAME

pretreatment.
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Fig. 6. Target entry number of each group in Morris
water maze. Normal: Group of normal rats
without any treatment, Control: Group of rats
treated with L-NAME, Sample: Group of rats
administered Guibitang in the presence of L-
NAME pretreatment.
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Fig. 7. First latency of each group in Morris water
maze. Normal: Group of normal rats without
any treatment, Control: Group of rats treated
with L-NAME, Sample: Group of rats
administered Guibitang in the presence of L-

NAME pretreatment.
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Fig. 8. Memory score of each group in Morris water
maze. Normal: Group of normal rats without
any treatment, Control: Group of rats treated
with L-NAME, Sample: Group of rats
administered Guibitang in the presence of L-

NAME pretreatment, *: p<0.05 by student t-
test.
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