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Abstract

In the present paper, the Chinese herbs composed of Unsei-in were studied for tl.eir
individual inhibitory activity on the induction phase of the type IV hypersensitivity reaction
and GvH-R. The following results were obtained : 1) Since Unsei-in contains both Simotu-
t6 (Si-Wu-Tang) and Oren-gedoku-t6 (Huang-Lian-Jie-Du-Tang), the effect of each com-
ponent on the contact dermatitis as induced in mice by picryl chloride (PC-CD) was studied.
When compared to Simotsu-t5, Oren-gedoku-t6 was found to markedly inhibit the primary
and secondary immune responses. 2) On the GvH-R Simotu-t6 showed only a tendency to
inhibit, while Oren-gedoku-t4 inhibited significantly. 3) Phellodendri C. of 4 kinds of Chinese
herbs composed of Oren-gedoku-td was found to exhibit the most potent inhibitory activity
on the primary and secondary immune responses in PC-CD. It was also found to inhibit
GvH-R. From these results, Phellodendri C. was shown to be the most potent Chinese herb

in Unsei-in in the inhibition of cellular immune response.

Key words graft versus host reaction, Oren-gedoku-td, picry! chloride-induced contact
dermatitis, Simotsu-td, type IV hypersensitivity reaction, Unsei-in

Abbreviations GvH-R, graft versus host reaction ; Hank’s BSS, Hank’s balanced salt
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popliteal lymph nodes ; Oren-gedoku-t6 (Huang-Lian-Jie-Du-Tang), % i fi# # % ; Simotu-
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Introduction

Behget’s syndrome is an intractable disease
characterized by a protracted course of acute
inflammatory lesions of the oral mucosa, skin,
eyes and external genitalia. Cellular immunity
plays an important role in the onset of Behcet
syndrome ,173) and immunosuppressive drugs have
mainly been used for the therapy ¥ Unsei-in
(Wen-Qing-Yin), a Chinese blended medicine, has
been reported to be effective for the oral mucosal

lesions and genital ulcers of Behget’s syndrome.%g)

Previously we'” studied the effects of Unsei-in on
the Type IV hypersensitivity reaction and the
reaction caused by cytotoxic T cells, and found
that the medicine inhibited the induction phase of
the Type IV hypersensitivity reaction as well as
the reaction caused by cytotoxic T cells. On the
other hand, Unsei-in showed only a tendency to
inhibit the production of humoral antibodies.
These findings suggest that Unsei-in has a rather
specific inhibitory activity on cellular immune re-
sponse. The examination of the most potent one
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of Chinese herbs composed of Unsei-in and its ac-
tive component may be contributed to develop-
ment of the specific inhibitor of cellular immune
response.

With this thought in mind, the present study
was designed to find the most potent of the Chi-
nese herbs composed of Unsei-in. Since Unsei-
in contains both Chinese blended medicines of
Simotu-td (Si-Wu-Tang) and Oren-gedoku-td
(Huang-Lian-Jie-Du-Tang) which are each com-
posed of four Chinese herbs, initially the effects
of both preparations on the Type IV hypersensi-
tivity reaction were studied. According to results,
the most potent inhibition was found in Oren-
gedoku-td. Secondarily, the effects of four Chi-
nese herbs composed of Oren-gedoku-t6 were in-
dividually studied on the Type IV reaction.

Materials and Methods

Drugs . Aqueous extracts of Unsei-in, Simotu-
t6 and Oren-gedoku-16 were prepared with the
respective Chinese herbs, and were extracted by
water using the usual method. The aqueous ex-
tracts of Chinese herbs composed of Oren-gedo-
ku-t6 including Coptidis Rh., Phellodendri C.,
Scutellariae R. and Gardeniae F. were similarly
made. Each of the extracts was dissolved into
distilled water before use and given p.o. through-
out the experiments.
keda Chemical Industries, Ltd.) was used as a

Prednisolone acetate (Ta-

comparative.

Expervimental animals - ddY strain male mice,
8 —9 weeks old, BALB/c strain male mice, 5
weeks old, and CBF, strain male mice, 5 weeks old,
were used. All of these animals were purchased
from Shizuoka Laboratory Animal Center and
were fed solid feed and water ad /libitum in an
air-conditioned room at 22+1C and 60% humid-
ity.

Picryl chlovide-induced contact dermatitis (PC-
CD) . Using the modified method of Asherson and
Ptak.” ddy mice were sensitized with an applica-
tion of 0.1 ml of 1% picryl chloride (PC} in ethanol
solution on the skin of the abdomen which had
been shaved one day before (primary sensitiza-
tion).

After 6 days, the primary challenge was per-
formed by the application of 15 ul each of 1% PC
solution in olive oil on both sides of the ear lobes
bilaterally. The thickness of the lobe after 24 hr
was measured with a dial thickness gauge (Ozaki),
and the thickness before challenge was subtract-
ed from this thickness to obtain the swelling rate
due to PC-CD. In the experiment on secondary
sensitization, animals were sensitized again 2
days after the measurement of lobe thickness in
the same way and the secondary challenge was
performed 6 days later. The mean value of both
lobes thickness obtained from individual mice
Each test drug
was given for 5 consecutive days commencing

was used to express the results.

with the primary sensitization to evaluate its in-
dividual effect on the induction phase.

Local graft versus host veaction (GvH-R) .
The experimental method as described by Ford
et all” was employed. The spleens of BALB/c
mice and CBF, mice were surgically removed
using aseptic technique, and passed through a
stainless wire mesh (200 mesh) in Hank’s balanced
salt solution (Hank’s BSS) containing 5 U/ml of
heparin. Red blood cells were effectively hemo-
lyzed by adding an adequate amount of 0.75%
ammonium chloride-Tris solution. The suspen-
sion was then washed three times with Hank’s
BSS and the number of cells was adjusted to 1 X
108 cells/ml.
ed s.c. to the posterior footpads of CBF, mice.

Spleen cell suspensions were inject-

The right rear footpad of CBF, mouse was in-
jected s.c. with 0.05 ml of BALB/c spleen cells
and the left rear footpad received the same dose
of CBF, spleen cells. Eight days later, the pop-
liteal lymph nodes (PLN) were removed bilateral-
ly and immediately weighed. The intensity of
GvH-R was determined by subtracting the left
PLN weight from that of the right. Each test drug
was given for 8 days commencing with the cell-
transfer.

Statistical analysis - The difference between
the control group and the experimental groups
were statistically evaluated using the Student’s ¢-
test.
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Results

1. Effect of Simotu-t6 and Oren—gedoku-tﬁ on
PC-CD

For 5 consecutive days following the primary
sensitization, 50—200 mg/kg of Simotu-t6 and
Oren-gedoku-t6 were administered daily to eval-
uate their effects on the induction phase of PC-
CD. As illustrated by Fig. 1, even at high doses
Simotu-td showed no effect or a tendency to aug-
ment on the primary immune response, yet a sig-
nificant inhibition was seen on the secondary im-
mune response in doses of 50 and 200 mg/kg. On
the other hand, Oren-gedoku-to showed a tenden-
The
secondary immune response was significantly in-

¢y to inhibit the primary immune response.

hibited in each dose level employed. Used as a
comparative, Unsei-in in a dose of 100 mg/kg sig-
nificantly inhibited both the primary and secon-
dary immune responses, while 10 mg/kg of pred-
nisolone demonstrated an inhibitory effect on the
secondary response.

2. Effects of Simotu-to and éren-gedoku—té on
GvH-R

20 Primary immune response

I

Ear swelling (x10-3cm)

To study their effects on GvH-R, Simotu-td
and Oren-gedoku-to in doses of 50— 200 mg/kg
respectively were given for 8 days commencing
with the cell-transfer. As shown in Fig. 2, Simo-
tu-td showed only a mild inhibition in each dose
level, while Oren-gedoku-t6 showed a tenden-
cy to inhibit in 50 mg/kg and a significant inhib-
ition in doses of 100 and 200 mg/kg. Likewise,
100 and 200 mg/kg of Unsei-in and 10 mg/kg of
prednisolone which were used as comparatives
showed a significant inhibitory activity.

3. Effects of Chinese herbs composed of Oren-
gedoku-16 on PC-CD

Since as shown in the results of 1 and 2, Oren-
gedoku-t6 has a more potent inhibitory activity
on the induction phase of PC-CD and GvH-R than
that of Simotu-td, individual Chinese herbs com-
posed of (A)ren*gedoku*té were evaluated for their
effect on PC-CD.

Oren-gedoku-to is composed of 4 kinds of
Chinese herbs including Coptidis Rh., Phelloden-
dri C., Scutellariae R. and Gardeniae F. The
aqueous extract of each herb in doses of 100—500
mg/kg was given for 5 consecutive days following

the primary sensitization. Regardless of the dos-

20F FP Secondary immune response

* * *
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Ear swelling (x10-*cm)

Cont 50 100 200 50 100 200 100 10 (mg/kg)

Simotu-td Oren-gedoku-to Pred

Unsei-in

Cont 50 100 200 5C 320 200 100 10 (mg/kg)
Simotu-td

Oren-gedoku-t5 Pred

Unsei-in

Fig. 1 Effect of Simotu-td, Oren-gedoku-t6, Unsei-in and prednisolone (Pred) on PC-

induced cellular immune response in mice.

Drugs were given p.o. for 5 days following the first sensitization. Each group included 8
to 10 animals. *, T . Statistical significance from the control at p <0.05 and p <0.01, respec-

tively.
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HR LR

Weight of popliteal Tymph node (mg)

Cont 50 100 200 50 100 200 100 200 10 (mg/kg)
Simotu-to Oren-gedoku-t3 Unsei-in Pred

Fig. 2 Effect of Simotu-td, Oren-gedoku—té, Unsei-in and prednisolone (Pred) on local graft
versus host reaction (GvH-R) in mice.

Drugs were given p.o. for 8 days following the cell transfer. An increase in the weight of
popliteal lymph node resulted in GVH-R was measured 9 days after the cell transfer. Each
column indicates the mean+ S.E. of 15 to 17 animals. *, T | Statistical significance from the
control at p<0.05 and p <0.01, respectively.

en
T

Ear swelling (x103cm)

Cont 100 0 500 160 200 500 100 200 500 100 200 506 10 (my/kg)

Coptidis Rh. Phellodendri C. Gardeniae F. Scutellariae R. Pred

Fig. 3 Effect of Coptidis Rh., Phellodendri C., Gardeniae F., Scutellariae R. and prednisolone
(Pred) on PC-induced cellular immune response in mice.
Drugs were given p.o. for 5 days following the first sensitization. Each group included 15
to 19 animals. *, T ! Statistical significance from the control at »<0.05 and p <0.01, respec-
tively. [ | primary immune response, & . secondary immune response.

age, neither Coptidis Rh. nor Gardeniae F. had a Scutellariae R. was also found to have a signifi-
significant influence on the primary immune cant inhibitory activity in doses of 200 and 500
response as shown in Fig. 3. On the other hand, mg/kg. When the secondary immune response
Phellodendri C. exerted a dose-dependent inhibi- was evaluated, no effect was seen in any dose
tory activity which was significant in 500 mg/kg. with the administration of either Coptidis Rh. or
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Scutellariae R. On the other hand, Phellodendri
C. inhibited the secondary immune response in a
dose-dependent fashion which was significant in
doses of more than 200 mg/kg. Gardenia F. also
exerted a significant inhibition in a dose of 200
mg/kg, though a dose-dependent inhibition was
not observed. A comparative, 10 mg/kg of pred-
nisolone, displayed a significant inhibitory activi-
ty on both the primary and secondary immune re-
sponses.
4. Effect of Phellodendri C. on GvH-R

Of all Chinese herbs composed of Oren-gedo-
ku-t5, Phellodendri C. had the most dramatic
effect on the induction phase of PC-CD through
the primary and secondary immune responses as
shown in Result 3. Therefore 100—500 mg/kg of
Phellodendri C. was administered for 8 days com-
mencing with the day of the cell transfer to ob-

0.5

Weight of popliteal lymph node (mg)
-+

Cont 100 200 500 10 (mg/kg)

Phellodendri €. Pred

Fig. 4 Effect of Phellodendri C. and prednisol-
one (Pred) on local graft versus host reaction
(GvH-R) in mice.

Drugs were given p.o. for 8 days following
the cell transfer. An increase in the weight of
popliteal lymph node resulted in GvH-R was
measured 9 days after the cell transfer. Each
column indicates the mean+S.E. of 9 to 11 an-
imals. T : Statistical significance from the con-
trol at p<0.01.

serve its effect on GvH-R. Fig. 4 shows what a
dose-dependent inhibitory activity with the activ-
ity being significant in doses more than 200 mg/
kg. The inhibitory activity by Phellodendri C. in
a dose of 200 mg/kg was approximately equal to
that of prednisolone in 10 mg/kg.

Discussion

Long term immunosuppressive therapy is the
accepted treatment for Behget’s syndrome. Un-
fortunately the chronic use of immunosuppressive
drugs including glucocorticoids, cyclophospha-
mide, colchicine and others is associated with
serious side effects™® The combination use of
these drugs with Unsei-in, a Chinese blended
medicine, has negligible side effects and has been
reported to improve the oral, genital ulcers and
digestive symptoms of Lipschutz disease, which is
described as an incomplete type of Behget’s syn-
drome”” In our previous immunopharmacolog-
ical study on Unsei-in, we obtained the following
results.

1) Unsei-in had little effect on the effector
phase of the type IV hypersensitivity reaction but
clearly inhibited the induction phase.

2 ) It exhibited a dose-dependent inhibition
of GvH-R.

3) It showed only a tendency to inhibit the
humoral antibody production. From these find-
ings a study on the search for the most potent of
the Chinese herbs composed of Unsei-in and the
isolation of its principal substances may lead to
the development of a drug with specific inhibi-
tory activity on cellular immune response.

The present study was carried out to identify
the most potent of the Chinese herbs composed of
Unsei-in regarding 1) and 2) reactions. Because
Unsei-in is a combination of Oren-gedoku-t6 and
Simotu-td, the individual effect of each was stud-
ied on PC-CD and GvH-R. The reason is not
clear why a dose-related inhibition of Oren-gedo-
ku-t6 has not been observed on the secondary
On the

whole, the activity of Oren-gedoku-t6 showed a

immune response of the former reaction.

tendency to be potent compared to that of Simo-

tsu-td. Although Unsei-in inhibited significantly
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not only the primary response but also the secon-
dary one, the components, Simotsu-t6 and Oren-
gedoku-td, did not show a significant inhibition
of the primary response. There may be certain
synergisms in the inhibition mechanism of Unsei-
in. On the latter reaction, even a high dose of
Simotu-t6 such as 200 mg/kg showed an only
tendency to inhibit the reaction, while Orenfge-
doku-td in doses more than 100 mg/kg signifi-
cantly inhibited. Of the two, Oren - gedoku -t
was discovered to have more potent inhibitory ac-
tivity on these two reactions. The four subcom-
ponents of (A)ren*gedokwt() were then examined
for their effects on PC-CD. Among them, Phello-
dendri C. was shown to have the most potent in-
hibitory activity on the PC-CD, although a signif-
icant inhibitory dose was more than 200 mg/kg.
There may also be a synergism in the inhibition
of PC-CD by Oren-gedoku-to6 or Unsei-in, be-
cause Oren-gedoku-td and Unsei-in inhibited the
reaction significantly in doses of less than 200
mg/kg and 100 mg/kg, respectively. Phelloden-
dri C. showed the inhibition of GvH-R dose-
dependently. Attempts are, therefore, now un-
der investigation to find the principal substances
of Phellodendri C.
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