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Abstract

Pairing of the viscera and bowels is an important theo-
ry, which provides guidance to traditional Chinese
medicine (TCM) clinical practice. Investigating this
theory has been the focus of research on the basic theo-
ry of TCM. Recently, researchers have performed
many studies on the theory that the lung and large in-
testine are exterior-interiorly related, which is a differ-
ent point of view to that of previous literature, recent
clinical studies and experimental studies, and these re-
cent studies have enforced the theoretical connotation
of the statement. However, there are problems in some
of these studies including recent clinical studies and ex-
perimental studies. In the current article, literature on
the viscera-related theory of the lung and large intes-
tine are exterior-interiorly related is reviewed from
physiological, pathological, and clinical views, and
some opinions on the current research status are dis-
cussed.

© 2012 JTCM. All rights reserved.
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INTRODUCTION

Previous literature such as Lingshu Benshu", Suwen
Qixuexingzhi”, and Yi Xue Qi Yuan", discuss that
there is a Yin-Yang and exterior-interior relationship be-
tween the lung and large intestine. "Exterior-interior”
is a relative concept. It is relative to zang-organs; fu-or-
gans are exterior and zang-organs are interior. This cor-
responding relationship is mutual, which is mainly re-
flected by mutual connections of physiological func-
tions, mutually affecting pathological changes as well
as mutually using the therapeutic principle (e.g., pul-
monary disease can be treated by dealing with intesti-
nal disorders and large intestinal diseases can be treated
by solving problems in the lung).

THE PHYSIOLOGICAL FUNCTION OF
THE LUNG AND LARGE INTESTINE
AND MEANS OF CONTACT BETWEEN
THE EXTERIOR AND INTERIOR

Regulatory function of the lung refers to the fact that
the lung is responsible for ensuring all organs in the hu-
man body function in an orderly, temperate, regular
and rhythmic manner™. It also means that the lung
dominates both the Qi of respiration and the Qi of the
whole body””. In addition, the lung maintains and reg-
ulates the flow of fluids.

The large intestine is an organ of transmission, which
is the passage for residues®. In addition, some water in
the feces is re-absorbed by the large intestine before
transmission. Regulating body water metabolism is an-
other physiological function of the large intestine. It is
considered that the large intestine governs body fluids.
The large intestine is one of the six hollow viscera. The
function of the six hollow viscera is transmission. This
physiological characteristic is the most prominent in
the large intestine. The physiological function of the
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large intestine regulating body fluids is closely related
to that of the lung concerning the flow of fluids.

The lung and large intestine are interrelated physiologi-
cally. However, the question can be asked "What is the
exterior-interior method of contact between the lung
and large intestine?" First, the meridian network rela-
tionship is the basis of the theory that the lung and
large intestine have an exterior-interior relationship".
Besides the direct connection through the meridians
between the lung and large intestine, the lung meridi-
an of hand-Taiyin is indirectly connected with the
large intestine meridian of hand-Yangming through
collateral vessels separated from the Lieque point (LU
7). The large intestine meridian of hand-Yangming is
indirectly connected with the lung meridian of
hand-Taiyin through collateral vessels separated from
the Pianli point (LI 6). The collateral vessel branches
derived from the meridian strengthen the communica-
tion and contact of the exterior-interior meridian.
Moreover, meridian divergence of the lung and large in-
testine abide by the rules of Li-Ru-Chu-He, a circula-
tion routine of twelve divergent channels. All commu-
nication of the meridian and collateral vessels indirect-
ly strengthen the link between the lung and large intes-
tine.

Second, the relation of the lung and large intestine be-
ing exterior-interiorly related is mainly implemented
through the regulation of Q: transformation and fluid.
They influence each other physiologically. On the one
hand, the lung controls the Qi of the body. Harmoni-
ous Qi transformation depends on the regular function
of diffusion and purifying, and down-sending function
(which means the downward movement and purifying
action of lung Qi in contrast to its diffusing action) of
lung Qi. Lung Q7 can promote the circulation of Q7 to
the bowel. The reason why the large intestine can con-
duct is because the bowel is connected to the lung. The
conduction of the large intestine cannot be separated
from the function of diffusion and purification and

9 The lung is the source of

down-sending of the lung
fluids. It maintains and regulates the flow of fluids.
This function of the lung enables the large intestine to
be moist and not dry, and it is conducive to the "trans-
fer of objects" function of the large intestine. On the
other hand, the conduction function of the large intes-
tine affects the physiological function of the lung.
They are interdependent and reinforce each other"?.

Researchers have conducted a series of studies from dif-
ferent angles on the interaction of the lung and large
intestine on physiological functions. A study on embry-
ology using histology showed that the lung and trachea
evolved from gastrulation foregut, and respiratory epi-
thelium and glands evolved from the original intestinal

" The same sources of the structure of the

mesoderm
lung, trachea and intestine provide histological evi-
dence for the theory that the lung and large intestine

are exterior-interiorly related. Gas in the gastrointesti-

nal tract that is absorbed mainly relies on intestinal
blood circulation, and it is originally discharged from
the lungs. Under normal circumstances, the gas dis-
charged by this route is 20 times higher than that dis-
charged from the anus™. The lung is a respiratory or-
gan as well as an endocrine organ. Vasoactive intestinal
peptide synthesized in the lung can affect vasodilation
in the intestine"”. Surfactant protein-A (SP-A) gene ex-
pression in both the lung and intestine is regulated by
the same factors in both organs"®. It is currently con-
sidered that mucosal immunity is a material basis of
the theory that the lung and intestine are related. Nor-
mal function of the lung and intestinal tissue relies on
the function of sIgA in the gastrointestinal and respira-
tory mucosa. Mucosal lymphocyte "homing" has be-
come an important method of pulmonary-intestinal
immunity"”. In addition, a study on pulmonary intesti-
nal micro-ecological changes found that the pulmo-
nary disease state can lead to flora changes in the intes-
tine, and bowel disease may also affect flora changes in
the lung. The lungs and intestinal flora are significantly
affected when there is disease in the lung and intestine.
A previous study on the micro-ecology point of view
suggested that the lung and large intestine have an exte-
rior-interior relationship"®.

THE LUNG AND LARGE INTESTINE
PATHOLOGICALLY INTERACT AS
WELL AS TRANSMUTE FROM ONE
SYNDROME TO ANOTHER

The viscera and bowels are physiologically intercon-
nected and this can lead to pathological interaction.
Large intestinal Q/ transformation and fluid distribu-
tion are regulated by diffusion and purification and the
down-sending function of the lung. When a disease de-
velops to a certain extent, syndromes can change be-
tween the viscera and bowels; for example, lung dys-
function can cause a variety of syndromes in the large
intestine. Conversely, abnormal bowel function can al-
so affect lung function and cause a variety of syn-
dromes in the lung. The exterior-interior transmuta-
tion of lung and large intestinal diseases is expressed as
three forms: pulmonary disease causes large intestinal
disease, large intestinal disease causes pulmonary dis-
ease, and comorbidity of the lung and large intestine.
It should be noted that large intestinal disease is not rel-
atively superficial and pulmonary disease is not relative-
ly deep. This does not mean that exterior disease in-
volves interior disecase when large intestinal discase
causes lung disease, and also does not mean that interi-
or disease involves exterior disease when pulmonary dis-
ease causes large intestinal disease. It depends on the
circumstances and dialectical thinking is required.

Pulmonary disease causes large intestinal disease
When pulmonary disease causes large intestinal dis-
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ease, this refers to the body suffering from pulmonary
disease first and then the function of the large intestine
is affected. Dysfunction of the lung Q7 in purification
and down-sending can affect the large intestine and
lead to disorders of conduction function. In ancient
times, it was recognized that the etiology and pathogen-
esis of large intestinal diseases are closely related to that
21, Clinically, disorders of lung
function can lead to constipation. For example, lung

of pulmonary diseases'

Qi deficiency cannot promote Q7 movement and this
makes defecation difficult. This is called constipation
because of a deficiency in vital energy. Lung heat syn-
drome can also cause constipation because the heat is
transferred to the large intestine. In addition, pulmo-
nary diseases can lead to disorders of bowel function -
diarrhea. For example, a chronic cough could injure Q:
and result in the loss of fluid because of Qi deficiency,
thereby causing encopresis”. Lung hyperactivity trans-
ferred to the intestine can also lead to diarrhea. Dr.

Ganren™

used Gegen qinlian decoction to treat
cough, chest pain, fever and diarrhea. In his medical re-
cords, the pathogenesis of diarrhea was considered to
be due to a wind-warmth (a warm disease attributable
to contraction of wind-heat pathogens) latent patho-
gen that was obstructed and could not reach the out-
side of the body but was transferred into the large intes-
tine.

Clinical research on pulmonary diseases that cause
large intestinal diseases with cor pulmonale are often
complicated by acute respiratory failure, as well as ab-
dominal distention, poor appetite, constipation and
other serious intestinal function abnormalities, includ-
ing intestinal obstruction®”. As the disease worsens, the
incidence of bloating and constipation significantly in-
creases. The worse the respiratory function (lung Qi de-
ficiency), the more serious the gastro-intestinal disor-
ders. Feng and Lin found” that plasma motilin levels
were significantly decreased in acute asthma patients,
while those in patients with heart failure and the non-
gastro-intestinal disease control group did not change.
This indicated that there was an intrinsic link between
respiratory and digestive diseases. Zeng” found in a
study on 102 autopsies, that in the enteritis group,
there were mainly intestinal pathological changes, but
there were some lung pathological changes, such as pul-
monary congestion and edema, alveolar wall fracture
and formation of emphysema, as well as a decrease in
the number of bronchial stick olfactory goblet cells,
bronchial mucous glands and the content of goblet cell
mucin and mucopolysaccharide in the majority of cas-
es. In the pneumonia group, lung pathological changes
were mainly observed, but there was also some conges-
tion and edema of the intestine. In most cases, it not
only caused a reduction of goblet cells of the colon,
but also led to a decrease in mucin and mucopolysac-
charide in the colon.

Large intestinal disease causes pulmonary disease
Large intestinal disease causing pulmonary disease re-
fers to the body suffering from large intestinal disease
first and then the function of the lung is affected. Con-
duction disorders of the large intestine can cause dys-
function of lung Qi in purification and dysfunction of
down-sending and cause coughing and chest distress.
The ancient Chinese were aware of the phenomena
that large intestinal disease can cause pulmonary dis-
ease for a long time””. In addition, bowel Qi obstruc-
tion is one of the main reasons for causing lung Q7 as-
cending counterflow. Under physiological conditions,
the large intestine must remain unobstructed, and the
lung must keep down-sending. If heat is blocked in the
large intestine, it will be transmitted upward along the
meridians and injure the lung and aggravate coughing,
asthma or other symptoms™.

From the point of view of modern clinical observations
and animal studies, intestinal lesions can cause chest
tightness, wheezing and other respiratory symptoms.
For example, ulcerative colitis patients have small air-
way obstructive diseases, and as the course increases,
small airway obstructive syndromes
obvious™. Serious intestinal hormone disorder leads to

are more
lung damage and acute respiratory failure symptoms
appear. A previous study”™ Showed that when the supe-
rior mesenteric artery of the rabbit was clamped, there
was pathological damage in the lung, while there were
no abnormalities in any other organs, including the
heart, liver, pancreas, adrenal gland and kidney as ob-
served by the naked eye or microscopy. This indicated
that there is an intrinsic relationship between ischemic
bowel function abnormalities and lung damage, and
lung damage has obvious specificity™. When observ-
ing pathological changes in main organs, such as the
lung, large intestine, small intestine and heart, Feng e#
al’” found that semi-ligation of the rat rectum or small
intestine led to colon or small intestine flatulence,
chyme stagnation and dry feces, accompanied by lung
pathological changes, but no abnormalities in other or-
gans. Specific lung injury was also observed in similar
experiments™”. A constipation rat model showed that
the lungs of rats had pathological changes of pulmo-
nary congestion, hemorrhage, alveolar epithelial swell-
ing, deformation, structural variation, necrosis and in-
creased cell death of alveolar macrophages™. Allograft
rejection after small bowel transplantation only occurs
in the intestines and lung, and the lung is the first dis-
tant organ to show rejection™. It appears that the lung
and intestine have a similar immune response system
and are similar in development™. Results from the
above studies provided some experimental evidence for
the theory that the lung and large intestine are exteri-
or-interiorly related.

Comorbidity of the lung and large intestine
Comorbidity of the lung and large intestine indicates
that there is no obvious time difference between the on-
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set of pulmonary disease and large intestinal disease.
There is a cause-and-effect relationship in the etiology
of these diseases; therefore, simultaneous treatment of
the lung and large intestine can be performed. Xuanbai
Chenggi decoction syndrome (Yangming warm dis-
ease, unable to defecate despite purgation, panting,
phlegm, and constipation; the syndrome is related to
failure of lung Qi to descend) is an example of comor-
bidity of Yangming-intestine and Taiyin-lung””. Anoth-
er example of comorbidity of the lung and large intes-
tine is Ejiao Huanggin Decoction syndrome. In this
syndrome, there is lung dryness with a large amount of
intestinal heat. Lung syndrome is characterized by an
itchy throat and dry cough, sticky sputum with red
blood, with phlegm accumulated in the chest and hy-
pochondrium. Large intestine syndrome is character-
ized by a burning sensation in the hypogastrium, wa-
tery stool, anal burning pain, abdominal pain, diarrhea
but difficulty in defecating, symptoms similar to dysen-

tery, and sharp pain in the intestine™.

CLINICAL APPLICATION OF THE
THEORY THAT THE LUNG AND
LARGE INTESTINE ARE
EXTERIOR-INTERIORLY RELATED

Based on the theory that the lung and large intestine
are exterior-interiorly related, pulmonary disease can
be treated by dealing with intestinal disorders, large in-
testinal diseases can be treated by solving problems in
the lung, and simultaneous treatment can be used for
comorbidity of the lung and large intestine, to improve
clinical efficacy.

Methods to facilitate bowel movement and regulate
lung function have been applied to treat lung diseases.
This embodies the Chinese medicine theory that the
lung and large intestine are exterior-interiorly related,
and also provides new ideas for Chinese medicine treat-
ment in modern respiratory critical care”. Methods of
simultaneous treatment in the viscera and bowels and
treatment of the viscera were used by Yu to treat 72 cas-
es of chronic obstructive pulmonary disease. The re-
sults showed that simultaneous treatment of the viscera
and bowels in terms of total efficiency or lung function
improvement was significantly better than that of treat-
ment of only the viscera™. Better therapeutic effective-
ness has been obtained in treating stable chronic ob-
structive pulmonary disease with Bufei-Tongfu decoc-
tion™. Some researchers have described that the meth-
od to facilitate bowel movement used in lung excess
syndrome was important in defeating illness and short-
ening the course. A method to facilitate bowel move-
ment used in deficiency syndrome is known as "purga-
" The method of simulta-
neous treatment of the viscera and bowels was used by

tion is a tonifying method

Song and Wang to treat bronchial asthma cases in

acute attacks. They added rhubarb to herbal medicine
prescriptions and obtained satisfactory therapeutic ef-
fectiveness™ . On the basis of conventional treatment,
Xie et al added rhubarb, gardenia and other Chinese
herbs for a recipe to facilitate bowel movement and
clear out the heat to treat 50 patients with acute lung
injury. The results showed significant clinical efficacy
in the treatment group™.
Wang and Sun"”

been more focus on the spleen and kidney in the treat-

considered that there has previously

ment of ulcerative colitis, and the exterior-interior rela-
tionship of the lung and large intestine was ignored.
The method of treating ulcerative colitis by regulating
the lung could improve the cure rate and reduce the re-
lapse rate, and provide new ideas and methods of treat-
ment. Zhang™ used various treatments to regulate the
lung in treating irritable bowel syndrome and found
good therapeutic effectiveness. Liu e a/*”’ used Baisu
Yuyang decoction to treat intractable peptic ulcers by
regulating the lung, and they found that after treat-
ment, the average integral values of chest distress and
pain, acid reflux, belching, hiccups and other symp-
toms were significantly reduced (P<0.01). Wang" used
treatment to regulate the lung to treat 52 cases of diar-
rthea in children. They found that the cure rate was
69.2% and the total effectiveness rate was 94.2% after
2 days of treatment. These observations provided clini-
cal research data for reference on the treatment of pul-
monary and large intestinal diseases guided by the theo-
ry that the lung and large intestine are exterior-interior-
ly related.

However, further studies are required on the theory
that the lung and large intestine are exterior-interiorly
related. Most reports on this theory are regarding clini-
cal case studies or the personal experiences of practitio-

ne rs[47,4s

', while there only a few clinical studies with a
I Even with randomized controlled trials,
there are various issues, such as sample size estimation,
blinding method, allocation concealment, randomized

implementation, follow-up and eliminated cases, inten-

large sample

tional analysis, diagnostic criteria, and inclusion and ex-

clusion criteria®

. In clinical studies of drug interven-
tions, although researchers have used the principle that
pulmonary disease can be treated by regulating the
large intestine, and large intestinal disease can be treat-
ed by regulating the lung, or simultaneous treatment in
the viscera and bowels, the prescriptions are not the
same, even when using the same principle. Therefore,
the lack of a uniform standard has limited the clinical
application of a valid prescription. The current study
mainly focused on the mechanism of injury of the caus-
ative agent that interacts between the lung and large in-
testine in the pathological state. Previous studies on the
analysis of the exterior-interior relationship and the
functional position of the relevant viscera and bowels
have still not clarified this relationship. The conclu-
sions on this theory are based on analysis of experimen-
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tal results and phenomena, or are interpreted only
from the perspective of modern medicine. The conno-
tations and essence of the basic theory of TCM are not
fully understood. There is insufficient evidence to
prove this theory. The same problems appear in basic
research to some degree.

In summary, the lung and large intestine communicate
through the meridian network relationship. There is
mutual restraint physiologically and they interact
pathologically. There are 3 forms of transmission: pul-
monary disease causes large intestinal disease, large in-
testinal disease causes pulmonary disease, and comor-
bidity of the lung and large intestine. For treatment,
the following principles can be used: pulmonary dis-
ease can be treated by regulating the intestine; large in-
testinal disease can be treated by regulating the lung;
and simultaneous treatment can be used for treating
pulmonary disease and/or large intestinal disease.

In view of the current research status and some prob-
lems in the study of the lung and large intestine, it is
necessary to adopt principles and methods of evalua-
tion of evidence-based medicine in future clinical stud-
ies. It is also important to perform a series of studies
based on clinical epidemiological methods, such as in-
vestigating symptoms, syndrome type, therapy, pre-
scriptions, exteriot-interior syndrome type of transmu-
tation characteristics, conversion factors and timing of
common diseases of the lung and large intestine. In
this process, the basic principles and methods of the
clinical application of the theory should be explored
in-depth. In basic research, an animal model is re-
quired for standardized experimental study and this
should be carried out using muldple different ap-
proaches. For example, studies on the biological basis
of the theory that the lung and large intestine are exte-
rior-interiorly related, the exterior-interior connection
of the lung and large intestine, and channel tropism
and pharmacokinetics should be conducted to compre-
hensively and scientifically interpret the concept and
connotations of the theory that the "lung and large in-
testine are exterior-interiorly related".
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