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Effects of Houttuyniae Herba on Immune Responses and Histological

Findings in Mice Bearing Pneumonitis

Ho-Joon Song and Min Kyo Shin
College of Oriental Medicine, Wonkwang University, Iri 510, Korea

Abstract—In order to investigate the preventive and therapeutic effects of Herba
Houttuyniae, experimental studies on the immune response and histological findings
were undertaken. The results of these studies were summerized as follows; Delayed type
hypersensitivity and rosette formation rate were significantly increased compared with
control group. Hemagglutination, hemolysin titer and NK cell activity were variable,
not significantly against the control group. When observed on lung tissue recovery;

"experimental groups were shown to be significantly recovered as compared with the

control group.

From these results, it is suggested that Houttuyniae Herba promotes immune response
and reduces the recovery time of pneumonitis and lung abscess from the histological

viewpoint.

Keywords—Saururaceae - Houttuynia cordata - immune response » histology + hemag-

glutination « hemolysin titer « NK cell activity
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Table I. Getermination of median lethal dose
(LDsg) of Houttuyniae Herba extract in

ICR mice
Group 1 2 3 4 5
Dose(g/kg) 0.126 0.256 0.5 i
Survival 10 8 5 3
Death 0 2 5 7 10

LDso: 0.75g/kg
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Table 11. Bactericidal effects of Houttuyniae Herba extract in vitro

Klebsiella Staphylococcus Streptococcus Escherichia
pneumoniae aureus pyogenes coli
MIC, mg/ml)
Water-extract
Stem and Leaf 16 140 32 128
Herb 32 140 32 128
Root 16 160 32 128
Ethanol-extract
Herb 16 128 32 64

Each of microorganisms was inoculated with 1x10* CFU/ml
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Table III. Variation in susceptibility of mouse lung infected by different inoculum concentration

of Klebsiella pneumoniae

Inoculum Pathological finding
concentration : R
(CFU/mouse) Grossly Microscopically
1x10% Localized petechial hemorrhage ~ Mild hemorrhagic pneumonia
1x10¢ Mild systemic heémorrhage Mild to subacute hemorrhagic pneumonia
1x108 Rough, dry coat, and gener- Acute to peracute necrotizing hemorrhagic pneumonia.

alized hemorrhage

Extremely variable accumulation of PMNs and mo-

nocyte

Mice were intranasally inoculated with indicated dose of K. pmeumoniae, and autopsy was undertaken after

2 days when they were inoculated.
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Z, 1B LEA 0.3620.10, 2:84 ¢ 0.38
+0.12, 3iEA ) 0.40+0. 0724 HHEEE 0,26+
0.02¢] Hiabe] EEEEs] #(P<0.05, P<0.01)
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Table 1V. Effects of Houttuyniae Herba extract on delayed type hypersensitivity in mice

Footpad swelling reaction at 24 hrs (1/100mm)

1 Week 2 Weeks 3 Weeks
One infected by K. preumoniae on the fifth day in the 0. 36+0. 10* 0. 38-0, 12* 0. 4010, 07%*
middle of administering H.H. ext.
One administered by H.H. ext. with infection of K. 0.28+0. 11 0. 2840. 09 0. 29+0. 06
pneumoniae at the same time
One admistered by H.H. ext. after five days when K. 0. 2040. 06 0.2740.08 0. 28+0. 10
prneumoniae was infected.
One only infected by K. pneumonia 0.18+0.12 0. 2140. 05 0. 26+0.03
One only administered by H.H. ext. 0. 320, 11* 0. 3440, 09* 0. 37+0. 08**
One only administered by saline 0.2620. 02

Footpad swelling reaction was measured at 24 hrs after challenged.
Responses are expressed as Mean+S.E. values from at least 5 animals.

*:P<0.05, **:P<0.01
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Table V. Effects of Houttuyniae Herba extract on hemagglutination titers in mice

Hemagglutination titers (logz)*

1 Week 2 Weeks 3 Weeks
One infected by K. pneumoniae on the fifth day in the 3.6x0.9 3.3+0.7 3.4+0.3
middle of administering H.H. ext.
One administered by H.H. ext. after five days when K. 1.340.9 2.4+0.3 2.1+0.3
prneumoniae was infected.
One administered by H.H. ext. after five days when K. 2.61+0.5 2.340.8 2.840.1
pneumoniae was infected.
One only infected by K. pneumoniae 2.7+0.5 2.840.4 2.9+0.7
One only administered by H.H. ext. 3.3x0.9 3.4%0.7 3.3+0.9
One only administered by saline 3.4+0.4

* | Titers were assayed after 5 days when mice were immunized(mean—+S.E.).

Table VI. Effects of Houttuyniae Herba

extract on hemolysin titers in mice

Hemolysin titers (logs)*

1 Week 2 Weeks 3 Weeks
One infected by K. pneumoniae on the fifth day in the 4,0£1.0 3.9+0.6 3.8+0.9
middle of administering H.H. ext.
One administered by H.H. ext. with infection of K, 2.61+0.9 2.840.7 2.8+0.5
pneumoniae at the same time
One administered by H.H. ext, after five days when K. 2.7+0.8 2.6+0.1 2.6+0.8
pneumoniae was infected.
One only infected by K. pneumoniae 2.240.7 2.540. 4 2.4+0.5
One only administered by H.H. ext. 3.9+0.9 3.8%0.3 3.6+0.8
One only administered by saline 2.8+0.3

* . Titers were assayed after 5 days when mice were immunized (mean=+S.E.).
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Table VII. Effects of Houttuynise Herba extract on erythrocyte rosette formation of splenic
lymphocytes in mice «
Percent of E. rosette forming cells®
1 Week 2 Weeks 3 Weeks
One infected by K. pneumoniae on the fifth day in the 29, 3£0. 2%* 28. 71, 4%* 28. 440, 7T¥*
middle of administering H.H. ext.
One administered by H.H. ext. with infection of K. 26. 70, 7+* 27.241, 6%* 27. 141, 3%
prneumonige at the same time
One administered by H.H. ext. after five days when K. 19.56%1.6 20.3+1.8 21.1+2.6
pneumoniae was infected.
One only infected by K. pneumoniae 18.4+1.4 21.1x1. 4 22.4%0.7
One only administered by H.H. ext. 28. 341, 6** 27,11, 9% 27. 40, 8%
One only administered by saline 23.1%+1.3

No. of rosette forming cells

*19% of tte= ili
% of rosette Total cells counted x viability

**+ 1 P<L0.05

%100 (meanxS.E.)

Table VIII. Transient enhancement of the natural killer cell activities by Houttuyniae Herba extract.

Percent lysis of conjugated target cells*

1 Week 2 Weeks 3 Weeks
One infected by K. pneumoniae on the fifthday in the 25.3+3.2 27.6+2.7 28.1+1.0
middle of administering H.H. ext.
One administered by H.H. ext. with infection of K. 29,8%1.2 27.612.5 25.4%2.2
pneumoniqe at the same time
One administered by H.H. ext. after five days when K 28.142.6 23.8+1.0 23.2%2.1
pneumoniae was infected
One only infected by K. pneumoniae 30.6%1.8 21.242.8 22,.6+1.6
One only administered by H.H. ext. 25.8+1.6 27.3+2.1 27.8%2.6
One only administered by saline 26.5+3.3

*: 9% of NK cell activity= Total Ir}?(;t‘rﬁf nc(()) nil;gigi%u?:tgeeg 221111: lysed %100 (mean+S.E.)
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Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.
Fig. 8.
Fig. 9.

Fig. 10.
Fig. 11.

Fig. 12.

Legends for Figures:

Two days later, experimental mouse model of pneumonitis induced by K. pneumoniae (1x10® CFU/
mouse)

Severe infiltration of polymorphonuclear leukocytes and macrophages in lumen of blood vessel is
noted. H and Ex 100

Two days later, experimental mouse model of pneumonitis induced by K. pneumoniae (1x10® CFU/
mouse)

Occasionally the dark colored K. pneumoniae cells are present in the alveolar sac (arrow). H and
Ex100

Two days later in Group I:

Similar picture is seen in Fig. 1. H and Ex400

Two days later in Group I:

Higher magnification of intracytoplasmic K. pneumoniae inclusions (arrow). Some of K.pmewmoniae
are discernible in the vesicle. H and Ex1, 000

One week later in Group I:

A section of lung through an infiltrated area showing PMNs exudate and some mononuclear cells in
the intactness of the bronchial epithelial cells. H and E x40

Two weeks later in Group I:

Mild inflammatory cell infiltrated in the alveolar sac is noted. H and E X100

Two weeks later in Group II:

A section of lung through an infiltrated area showing PMNs exudate and mononucleat cells in the
alveolar sac. H and E X100

Five days later in Group III:

A section of lung specimen demonstrate diffuse alveolar inflammatory infilirate, relative sparing of
the terminal airway. H and E x 100

One week later in Group IV:

A section of lung specimen demonstrates diffuse alveolar inflammatory infiltrate and relative hemorr-
hage. H and Ex 100

Two weeks later in Group IV:

More progressed pneumonia is seen in Fig. 10,

Three weeks later in Group IV:

Much more progressed penumonia is seen in Fig. 11,

A lung administered by Houttuyniae Herba extract shows no evidence of inflammatory reaction.

However, mild infiltration of lymphoid cell is noted. H and E x40
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