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Cancer Surgery
The surgical removal of the primary tumor has been the cornerstone of treatment for most types of cancer. The rationale for
this approach is straightforward -- if you can get rid of the cancer by removing it from the body, then a cure can likely be
achieved. Unfortunately, this approach does not take into account that following surgery, the cancer will frequently
metastasize (spread to different organs). Quite often the metastatic recurrence is far more serious than the original tumor. In
fact, for many cancers it is the metastatic recurrence, and not the primary tumor that ultimately proves to be fatal (Bird
2006).

A growing body of scientific evidence has revealed that cancer surgery can increase the risk of metastasis (van der Bij 2009).
Even though this contradicts conventional medical thinking, the facts are undeniable.

A complicated sequence of events must occur in order for cancer to metastasize (van der Bij 2009). Isolated cancer cells that
break away from the primary tumor must first breach the connective tissue immediately surrounding the cancer. Once this
occurs, the cancer cell enters a blood or lymphatic vessel. To gain entry, the cancer cell must secrete enzymes that degrade
the basement membrane of the blood vessel (Wagennar-Miller 2004). This is vitally important for the metastatic cancer cell
as it uses the bloodstream for transport to other vital organs of the body (i.e., the liver, brain, or lungs) where it can form a
new deadly tumor.

Traveling within the bloodstream can be a hazardous journey for cancer cells. Turbulence from the fast moving blood can
damage and destroy the cancer cell. Furthermore, cancer cells must avoid detection and destruction from white blood cells
circulating in the blood stream.

To complete its voyage, the cancer cell must adhere to the lining of the blood vessel where it degrades through and exits the
basement membrane of the blood vessel. Its final task is to burrow through the surrounding connective tissue to arrive at its
final destination, the organ. Now the cancer cell can multiply and form a growing colony, serving as the foundation for a new
metastatic cancer.

We now see that cancer metastasis is a complicated and difficult process. Fraught with peril, very few free-standing cancer
cells survive this arduous journey (van der Bij 2009).

In a groundbreaking study, researchers reported that cancer surgery itself can greatly lessen the cancer cell’s obstacles to
metastasis (van der Bij 2009). Cancer surgery can produce an alternate route of metastasis that bypasses natural barriers.
During cancer surgery, the removal of the tumor almost always disrupts the structural integrity of the tumor and/or blood
vessels feeding the tumor. This can lead to either an unobstructed dispersal of cancer cells into the bloodstream or seeding of
these cancer cells directly into the chest or abdomen (Ben-Eliyahu 2003; Yamaguchi 2000; Da Costa 1998; Shakhar
2003).This surgery-induced “alternate route” can greatly simplify the path to metastasis.

To illustrate, a study compared the survival of women with breast cancer who had surgery to that of women with breast
cancer who did not have surgery. As expected, surgery substantially improved survival in the early years. However, further
analysis of the data revealed that the surgery group had a spike in their risk of death at eight years that was not evident in the
non-surgery group (Demicheli 2001).

Given these findings, a worthwhile strategy to protect against the increased risk of metastasis would be to examine all of the
mechanisms by which surgery promotes metastasis, and then create a comprehensive plan that counteracts each and every
one of these mechanisms.



What You Need to Know: Cancer Surgery

Surgical removal of cancer typically provides the best chance of disease-free survival.
Since metastatic disease is often deadlier than the original tumor, it is important to utilize preventive strategies to
prevent cancer metastasis.
A growing body of evidence suggests that cancer surgery itself may increase the risk of metastasis (spread to other
areas) via numerous mechanisms including increasing cancer cell adhesion, suppressing immune function, promoting
angiogenesis (growth of new blood vessels from pre-existing vessels), and stimulating inflammation.
Choose surgeons and anesthesiologists who utilize advanced techniques that may reduce metastatic risk.
Certain nutrients and drugs are associated with reduced risk of metastasis.

Surgery Increases Cancer Cell Adhesion

One mechanism by which surgery increases the risk of metastasis is by enhancing cancer cell adhesion (Dowdall 2002).
Cancer cells that break away from the primary tumor utilize adhesion to boost their ability to form metastases in distant
organs. These cancer cells must be able to clump together and form colonies that can expand and grow. It is unlikely that a
single cancer cell will form a metastatic tumor. Cancer cells use adhesion molecules (which are present on the surface of
cancer cells), such as galectin-3, to facilitate their ability to clump together (Raz 1987). Cancer cells circulating in the
bloodstream also make use of galectin-3 surface adhesion molecules to latch onto the lining of blood vessels (Yu 2007). The
adherence of circulating tumor cells (CTCs) to the blood vessel walls is an essential step for the process of metastasis. A
cancer cell that cannot adhere to the blood vessel wall will just continue to wander through the blood stream incapable of
forming metastases. Eventually, white blood cells circulating in the bloodstream will target and destroy the CTCs. If the
CTCs successfully bind to the blood vessel wall and burrow their way through the basement membrane, they will then
utilize galectin-3 adhesion molecules to adhere to the organ to form a new metastatic cancer (Raz 1987).

Combating Cancer Cell Adhesion

Research has shown that cancer surgery increases tumor cell adhesion. In one experiment that mimicked surgical conditions,
scientists reported that the binding of cancer cells to the blood vessel walls was increased by 250%, compared to cancer cells
not exposed to surgical conditions (ten Kate 2004). A natural supplement called modified citrus pectin (MCP) can help
neutralize the surgery-induced increase in cancer cell adhesion. Citrus pectin—a type of dietary fiber—is not absorbed into
the intestine. However, modified citrus pectin has been altered so that it can be absorbed into the blood and exert its
anti-cancer effects. Modified citrus pectin inhibits cancer cell adhesion by binding to galectin-3 adhesion molecules on the
surface of cancer cells, thereby preventing cancer cells from sticking together and forming a cluster (Nangia-Makker 2002).
Modified citrus pectin can also inhibit circulating tumor cells from latching onto the lining of blood vessels. This was
demonstrated by an experiment in which modified citrus pectin blocked the adhesion of galectin-3 to the lining of blood
vessels by 95%. Modified citrus pectin also substantially decreased the adhesion of breast cancer cells to the blood vessel
walls (Nangia-Makker 2002).

In one study, rats were injected with prostate cancer cells. One group received the modified citrus pectin while the other
(control group) did not. Lung metastasis was noted in 50% of the modified citrus pectin group versus 93% in the control
group. Even more noteworthy was that the modified citrus pectin group had an 89% reduction in the size of the metastatic
colonies compared to the control group (Pienta 1995). In a similar experiment, mice injected with melanoma cancer cells that
were fed modified citrus pectin experienced a greater than 90% reduction in lung metastasis compared to the control group
(Platt 1992).

In a human trial, 10 men with recurrent prostate cancer received 14.4 g daily of modified citrus pectin. After one year, a
considerable improvement in cancer progression was noted as determined by a rate reduction in the prostate-specific antigen
(PSA) level (Guess 2003). This was followed by a study in which 49 men with various types of prostate cancer were given



modified citrus pectin for a four-week cycle. After two treatment cycles, 22% of the men experienced a stabilization of their
disease or improved quality of life; 12% remained stable for more than 24 weeks. The authors of the study concluded that
“MCP seems to have positive impacts especially regarding clinical benefit and life quality for patients with far advanced
solid tumor” (Azemar 2007).

Cimetidine, commonly known as Tagamet®, is a drug historically used to alleviate heartburn. A growing body of scientific
evidence has revealed that cimetidine also possesses potent anti-cancer activity. Cimetidine inhibits cancer cell adhesion by
blocking the expression of an adhesive (cancer cells latch on) molecule called E-selectin on the surface of cells lining blood
vessels (Platt 1992). By preventing the expression of E-selectin, cimetidine significantly limits the ability of cancer cell
adherence to the blood vessel walls.

In a study supporting the potential anti-cancer effects of cimetidine, 64 colon cancer patients received chemotherapy with or
without cimetidine (800 mg per day) for one year. The 10-year survival rate for the cimetidine group was almost 90% versus
49.8% for the control group. For those patients with a more aggressive form of colon cancer, the 10-year survival was 85%
in those treated with cimetidine compared to 23% in the control group (Matsumoto 2002). The authors of the study
concluded that “taken together, these results suggested a mechanism underlying the beneficial effect of cimetidine on
colorectal cancer patients, presumably by blocking the expression of E-selectin on vascular endothelial [lining of blood
vessels] cells and inhibiting the adhesion of cancer cells.” These findings were supported by another study with colorectal
cancer patients wherein cimetidine given for just seven days at the time of surgery increased three-year survival rate from
59% to 93% (Adams 1994).

This combination regimen of 14g of modified citrus pectin and 800mg of cimetidine, taken at least five days before surgery,
may be followed for a year or longer to reduce metastatic risk.

Preventing Surgery-Induced Immune Suppression

The immune system is essential in combating cancer. Natural killer (NK) cells are a type of white blood cell which seeks out
and destroys cancer cells. Research has shown that NK cells can spontaneously recognize and kill a variety of cancer cells
(Herberman 1981).

In a study examining NK cell activity in women shortly after surgery for breast cancer, it was reported that low levels of NK
cell activity were associated with an increased risk of death from breast cancer (Mccoy 2000). In fact, reduced NK cell
activity was a better predictor of survival than the actual stage of the cancer itself. In another study, colon cancer patients
with a reduced NK cell activity before surgery had a 350% increased risk of metastasis during the following 31 months
(Koda 1997).

The likelihood of surgery-induced metastasis requires the immune system to be highly active and vigilant in seeking out and
destroying renegade cancer cells during the perioperative period (the time immediately before, during, and after surgery).
Numerous studies have documented that cancer surgery results in a substantial reduction in NK cell activity (Da Costa 1998;
Shakhar 2003; McCulloch 1993; Rosenne 2007). In an investigation, NK cell activity in women having surgery for breast
cancer was reduced by over 50% on the first day after surgery (McCulloch 1993). A group of researchers stated that “we
therefore believe that shortly after surgery, even transitory immune dysfunction might permit neoplasms [cancer] to enter
the next stage of development and eventually form sizable metastases” (Shakhar 2003).

The surgical procedure itself reduces NK activity. In other words, NK cell activity becomes impaired when it is most needed
to fight metastasis. With that said, the perioperative period presents a window of opportunity to actively strengthen
immune function by enhancing NK cell activity. Fortunately, numerous nutraceutical (e.g., dietary supplements, herbal
products), pharmaceutical, and medical interventions known to enhance NK cell activity are available to the person
undergoing cancer surgery.

One prominent natural supplement that can increase NK cell activity is an enzymatically modified rice bran extract. This



specialized rice bran extract has been termed a “biological response modifier” because of its ability to enhance several aspects
of immune function (Ghoneum 2011). Studies show that enzymatically modified rice bran extract activates natural killer
cells, T cells, macrophages, and monocytes (Ghoneum 2011; Ghoneum 2004). This specialized compound can increase the
ability of paclitaxel to kill both metastatic and non-metastatic breast cancer cells. In fact, one study found that enzymatically
modified rice bran extract increased by more than 100-fold the suceptiabilty of breast cancer cells to paclitaxel. The extract
worked in synergy with paclitaxel in this study, causing DNA damage, enhancing apoptosis, and inhibiting proliferation of
metastatic breast cancer cells (Ghoneum 2014). A similar laboratory study showed that the specially modified rice bran
extract increased the ability of the chemotherapeutic agent daunorubicin to kill breast cancer cells (Gollapudi 2008). Another
preclinical model showed that enzymatically modified rice bran extract promoted apoptosis in leukemia cells (Ghoneum
2003).

Enzymatically modified rice bran extract has also been shown to complement conventional treatment of liver cancer. In a
randomized, blinded, controlled clinical trial involving 68 liver cancer patients, enzymatically modified rice bran extract was
shown to improve the efficacy of common treatment approaches including chemoembolization, ethanol injection,
cryoablation, and radiofrequency ablation (collectively termed “interventional therapy”). Thirty-eight subjects underwent
interventional therapy and received 1 g of the rice bran extract daily for three years, while 30 underwent interventional
therapy only. Compared with interventional therapy alone, enzymatically modified rice bran extract in combination with
interventional therapy led to reduced rates of disease recurrence (31% vs. 46%), improved survival rate after two years (6%
vs. 35%), and a significant reduction in tumor volume (Bang 2010). Moreover, adverse side effects were more common in the
group of subjects who only underwent interventional therapy.

Other nutraceuticals that have been documented to increase NK cell activity are garlic, glutamine, IP6 (inositol
hexaphosphate), and lactoferrin (Ishikawa 2006; Baten 1989; Kuhara 2006; Klimberg 1996; Matsui 2002). One experiment in
mice with breast cancer found that glutamine supplementation resulted in a 40% decrease in tumor growth paired with a
2.5-fold increase in NK cell activity (Klimberg 1996).

Scientists in Germany explored the effects of mistletoe extract on NK cell activity in 62 patients undergoing surgery for
colon cancer. The participants were randomized to receive either an intravenous infusion of mistletoe extract immediately
before general anesthesia or general anesthesia alone. Measurements of NK cell activity were taken before and 24 hours after
surgery. The group receiving anesthesia alone experienced a 44% reduction in NK cell activity 24 hours after surgery. The
scientists reported that the group receiving mistletoe did not experience a significant decrease in NK cell activity after
surgery. They went on to conclude that “perioperative infusion of mistletoe extracts can prevent a suppression of NK cell
activity in cancer patients” (Schink 2007).

Pharmaceuticals used to increase NK cell activity include interferon-alpha and granulocyte-macrophage colony-stimulating
factor. These drugs were shown to prevent surgery-induced immune suppression when given perioperatively (Mels 2001;
Bhandarkar 2007). Another immune boosting drug to consider in the perioperative setting is interleukin-2 (Brivio 2002).

Tinospora cordifolia (T. cordifolia), long associated with adaptogenic and disease preventive activity, has been used in the
traditional Indian Ayurvedic System of medicine to increase immune response against diseases (eg, malaria), infection, and
liver toxicity, and reduce immune response in cases of inflammation, allergies, arthritis, fever, and diabetes (Thawani 2006;
Sharma 2012; Upadhyay 2010; Wadood 1992; Sharma 2010).

In a human trial of 30 patients undergoing surgical intervention for malignant obstructive jaundice, pretreatment with oral T.
cordifolia (16 mg/kg/day) prevented septicemia (a life-threatening infection of the blood), normalized debris removal and
killing capacity of the immune system’s white blood cells, and resulted in a postoperative survival rate of 92.4% in the
treatment group versus 40% in the control group. Researchers concluded that strengthening of the immune system by
extracts of T. cordifolia may be responsible for considerable improvement in post-surgical outcome (Rege 1993).

In a laboratory study, a novel extract of T. cordifolia was found to powerfully activate different types of lymphocytes,
which are important immune factors. The researchers found that it increased NK cell activity by 331%, T-cell activity by



102%, and B-cell activity by 39%, all of which demonstrate increased immune activity. These observations prompted the
study authors to categorize T. cordifolia as “exhibiting unique immune stimulating properties” (Nair 2004).

Heightening Immune Surveillance with Cancer Vaccines

Using vaccines for cancer is the same as using vaccines for infectious diseases, except that tumor vaccines target cancer cells
instead of a virus. Another distinguishing feature of tumor vaccines is that they are autologous, that is, they are produced
from a person’s own cancer cells and removed during surgery. This is a critical distinction since there can be considerable
genetic differences between cancers. This highly individualized cancer vaccine greatly amplifies the ability of the immune
system to identify and target any residual cancer cells present in the body. Cancer vaccines provide the immune system with
the specific identifying markers of the cancer that can then be used to mount a successful attack against metastatic cancer
cells.

Autologous cancer vaccines have been studied extensively, with the most encouraging results noted in randomized, controlled
clinical trials including more than 1,300 colorectal cancer patients in which tumor vaccines were given after surgery. These
trials reported reduced recurrence rates and improved survival (Mosolits 2005). Unlike chemotherapy, which can cause
severe side effects and toxicity, cancer vaccines are a gentle therapy with proven long-term safety (Choudhury 2006).

In a landmark study reported in 2003, 567 individuals with colon cancer were randomized to receive either surgery alone or
surgery combined with vaccines derived from their own cancer cells. The median survival for the cancer vaccine group was
over 7 years (66.5% 5-year survival rate) compared to 4.5 years (45.6% 5-year survival rate) for the group receiving surgery
alone (Liang 2003). This difference in five-year survival rates clearly displays the power of individually-tailored cancer
vaccines to greatly focus a person’s own immunity to target and attack residual metastatic cancer cells.

Cancer Surgery, Angiogenesis, and Metastasis

Angiogenesis (the formation of new blood vessels) is a normal and necessary process for childhood growth and development
as well as wound healing. Unfortunately, cancers use this otherwise normal process in order to increase blood supply to the
tumor. Because tumors cannot grow beyond the size of a pinhead (i.e., 1-2mm) without expanding their blood supply, the
formation of new blood vessels supplying the tumor is a requirement for successful metastasis (Ribatti 2009; Rege 2005).

The primary tumor produces anti-angiogenic factors which serve to limit the growth of metastatic cancer elsewhere in the
body (Baum 2005; Folkman 2003; Pinsolle 2000; Raymond 1998) by inhibiting the formation of new blood vessels to
potential sites of metastasis. Unfortunately, the surgical removal of the primary cancer also results in the removal of these
anti-angiogenic factors, and the growth of metastasis is no longer inhibited. With these restrictions lifted, it is now easier for
small sites of metastatic cancer to attract new blood vessels that promote their growth (Goldfarb 2006-2007). Indeed, these
concerns were voiced by researchers who declared that “removal of the primary tumor might eliminate a safeguard against
angiogenesis and thus awaken dormant micrometastasis [small sites of metastatic cancer]” (Shakhar 2003).

As it turns out, the surgery causes another angiogenic effect. After surgery, levels of vascular endothelial growth factor
(VEGF) (factors that increase angiogenesis) are significantly elevated. This can result in an increased formation of new blood
vessels supplying areas of metastatic cancer. A group of scientists asserted that “after surgery, the angiogenic balance of pro-
and antiangiogenic factors is shifted in favor of angiogenesis to facilitate wound healing. Especially levels of vascular
endothelial growth factor (VEGF) are persistently elevated. This may not only benefit tumor recurrence and the formation of
metastatic disease, but also result in activation of dormant micrometastases” (van der Bij 2009).

Various nutrients have been shown to inhibit VEGF. These include soy isoflavones (genistein), silibinin (a component of milk
thistle), epigallocatechin gallate (EGCG) from green tea, and curcumin (Zhu 2007; Yoysungnoen 2006; Binion 2008; Guo
2007; Buchler 2004; Yang 2003).



In one experiment, EGCG, the active constituent of green tea, was administered to mice with stomach cancer. EGCG reduced
the tumor mass by 60% and the concentration of blood vessels feeding the tumor by 38%. In addition, EGCG decreased the
expression of VEGF in cancer cells by 80%. The authors of the study concluded that “EGCG inhibits the growth of gastric
cancer by reducing VEGF production and angiogenesis, and is a promising candidate for anti-angiogenic treatment of gastric
cancer” (Zhu 2007).

In a survey of curcumin’s anti-angiogenic effects, researchers noted that “Curcumin is a direct inhibitor of angiogenesis and
also downregulates various proangiogenic proteins like vascular endothelial growth factor.” Additionally, they remarked that
“cell adhesion molecules are upregulated in active angiogenesis and curcumin can block this effect, adding further dimensions
to curcumin’s antiangiogenic effect.” In conclusion, they commented that “Curcumin’s effect on the overall process of
angiogenesis compounds its enormous potential as an antiangiogenic drug” (Bhandarkar 2007).

The Choice of Surgical Anesthesia Can Influence Metastasis

The traditional protocol for anesthesia use is general anesthesia during surgery followed by intravenous morphine (for pain
control) after surgery. However, this may not be the optimal approach for preventing surgery-induced metastasis. At a time
when immune function is already suppressed, morphine further weakens the immune system by diminishing NK cell activity
(Vallejo 2004). Surgical anesthesia has also been shown to weaken NK cell activity (Melamed 2003). One study found that
morphine increased angiogenesis and stimulated the growth of breast cancer in mice. The researchers concluded that “these
results indicate that clinical use of morphine could potentially be harmful in patients with angiogenesis-dependent cancers”
(Gupta 2002).

Given the inherent problems associated with the use of morphine and anesthesia, researchers have explored other approaches
to surgical anesthesia and pain control. One approach is the use of conventional general anesthesia combined with regional
anesthesia (anesthesia that affects a specific part of the body). The benefits achieved with this approach are two-fold --1)
the use of regional anesthesia reduces the amount of general anesthesia required during surgery, and 2) it decreasing the
amount of morphine needed after surgery for pain control (Goldfarb 2006-2007).

In one experiment, mice with cancer received surgery with either general anesthesia alone or combined with regional
anesthesia. The scientists reported that the addition of regional anesthesia “markedly attenuates the promotion of metastasis
by surgery.” Regional anesthesia reduced 70% of the metastasis-promoting effects of general anesthesia alone (Bar-Yosef
2001).

In another study, doctors compared NK cell activity in patients receiving general or regional anesthesia for abdominal
surgery. NK cell activity dropped substantially in the general anesthesia group, while it was preserved at pre-operative
levels in the group receiving regional anesthesia (Koltun 1996). In a pioneering study, 50 women having breast cancer surgery
with general and regional anesthesia were compared to 79 women having breast cancer surgery and receiving general
anesthesia followed by morphine. The type of regional anesthesia used was called a paravertebral block, which involves the
injection of a local anesthetic around the spinal nerves between the vertebral bones of the spine. After nearly three years,
dramatic differences were noted between the two groups. Only 6% of patients who received regional anesthesia experienced
a metastatic recurrence compared to 24% in the group that did not receive regional anesthesia. In other words, women who
received regional and general anesthesia had a 75% decreased risk for metastatic cancer. These findings led researchers to
proclaim that regional anesthesia for breast cancer surgery “markedly reduces the risk of recurrence of metastasis during the
initial years following surgery” (Goldfarb 2006-2007).

In yet another study, surgeons concluded that regional anesthesia “can be used to perform major operations for breast cancer
with minimal complications. Most importantly, by reducing nausea, vomiting, and surgical pain, paravertebral block [regional
anesthesia] markedly improves the quality of operative recovery for patients who are treated for breast cancer“ (Coveney
1998).



A group of researchers announced that “as regional techniques [anesthesia] are easy to implement, inexpensive, and do not
pose a threat greater than general anesthesia, it would be easy for anesthesiologists to implement them, thus reducing the risk
of disease recurrence and metastasis” (Goldfarb 2006-2007).

Those requiring medication for pain control after surgery can consider asking their doctor for tramadol instead of morphine.
Unlike morphine, tramadol does not suppress immune function (Liu 2006). On the contrary, tramadol has been shown to
stimulate NK cell activity. In one experiment, tramadol prevented the suppression of NK cell activity and blocked the
formation of lung metastasis induced by surgery in rats (Gaspani 2002).

Less Invasive Surgery Reduces Risk of Metastasis

Surgery places an enormous physical stress upon the body. There is considerable scientific evidence supporting the belief
that less invasive surgeries, and therefore less traumatic, pose a decreased risk of metastasis. Laparoscopic surgery,
performed by making a small incision in the abdomen, is one type of minimally invasive surgery.

In a study comparing laparoscopic to open surgery in colon cancer patients receiving a partial colectomy (removal of the
colon), the laparoscopic group had a 61% decreased risk of cancer recurrence coupled with a 62% decreased risk of death
from colon cancer. The surgeons concluded that laparoscopic colectomy is more effective than open colectomy for treatment
of colon cancer (Lacy 2002). A long-term (median time ~8 years) follow-up of these patients reported a 56% decreased risk
of death from colon cancer following laparoscopic surgery as compared to traditional open surgery (Lacy 2008).

Minimally invasive surgery has produced substantial improvements in survival rates for lung cancer patients. Video-assisted
thoracoscopic surgery (VATS) was compared to traditional open surgery for removing lung tumors (lobectomy). The
five-year survival rate from lung cancer was 97% in the VATS group compared to 79% in the open surgery group (Kaseda
2000).

A group of surgeons commented that minimally invasive surgery for lung cancer “can be performed safely with proven
advantages over conventional thoracotomy [chest surgery] for lobectomy: smaller incisions, decreased postoperative pain,
decreased blood loss, better preservation of pulmonary function, and earlier return to normal activities. The evidence in the
literature is mounting that VATS may offer reduced rates of complications and better survival” (Mahtabifard 2007).

Administering Chemo and Radiation Therapies Prior to Surgery

A group of doctors studied the use of combined radiation and chemotherapy prior to surgery for individuals with esophageal
cancer. Twenty-six cancer patients received surgery alone, while 30 received radiation and chemotherapy followed up by
surgery. The group receiving combined treatment had a five-year survival rate of 39% compared to 16% in the group treated
with surgery alone (Tepper 2008).

In another study comparing treatment with surgery alone to treatment with chemotherapy (both directly before and after
surgery) in patients with stomach or esophageal cancer, the five-year survival rate for the group receiving surgery and
chemotherapy was 36% compared to 23% in the group receiving surgery alone (Cunningham 2006).

Research also supports the use of chemotherapy and radiation therapy during the critical perioperative period. In one study,
544 patients with stomach cancer received combined chemotherapy and radiation shortly after surgery. Survival comparisons
were made with a similar group of 446 patients with stomach cancer treated with surgery alone. The group treated with
surgery alone had a median survival of only 62.6 months compared to 95.3 months in the combination group (Kim 2005).

Inflammation and Metastasis

Cancer surgery causes an increased production of inflammatory chemicals such as interleukin-1 and interleukin-6 (Baigrie



1992; Wu 2003; Volk 2003). These chemicals are known to increase the activity of cyclooxygenase-2 (COX-2). A highly
potent inflammatory enzyme, COX-2 plays a pivotal role in promoting cancer growth and metastasis by stimulating the
formation of new blood vessels feeding the tumor (Tsujii 1998; Chu 2003). It also increases cancer cell adhesion to the blood
vessel walls (Kakiuchi 2002), thereby enhancing the ability of cancer cells to metastasize.

This was evident in an article which reported levels of COX-2 in pancreatic cancer cells to be 60 times greater than in normal
pancreatic cells (Tucker 1999). Levels of COX-2 were 150 times higher in cancer cells from individuals with head and neck
cancers compared to normal tissue from healthy volunteers (Chan 1999). This was further supported when

Two hundred eighty-eight individuals undergoing surgery for colon cancer had their tumors examined for the presence of
COX-2. With other factors being controlled, the group whose cancers tested positive for the presence of COX-2 had a 311%
greater risk of death compared to the group whose cancers did not express COX-2 (Soumaoro 2004). A subsequent study in
lung cancer patients found that those with high tumor levels of COX-2 had a median survival rate of 15 months compared to
40 months in those with low levels (Yuan 2005).

Given these findings, researchers began investigating the anti-cancer effects of COX-2 inhibitor drugs. Although initially used
for inflammatory conditions (i.e., arthritis), COX-2 inhibitor drugs have been shown to possess powerful anti-cancer
benefits. For example, 134 patients with advanced lung cancer were treated with chemotherapy alone or combined with
Celebrex® (a COX-2 inhibitor). For those individuals with cancer expressing higher amounts of COX-2, treatment with
Celebrex® dramatically prolonged survival (Edelman 2008). Treatment with Celebrex® also slowed cancer progression in
men with recurrent prostate cancer (Pruthi 2006).

In a groundbreaking study, the incidence of bone metastases in breast cancer patients receiving COX-2 inhibitors for at least
six months (following the initial diagnosis of breast cancer) was compared to the incidence in breast cancer patients not
taking a COX-2 inhibitor. Those taking a COX-2 inhibitor were almost 80% less likely to develop bone metastases than
those not taking a COX-2 inhibitor (Tester 2012).

Non-steroidal anti-inflammatory drugs (NSAIDs), such as aspirin and ibuprofen, are COX-2 inhibitors. The widespread use
of NSAIDs for pain and arthritis has created an ideal environment in which to examine whether these drugs can prevent
cancer. Large-scale studies have documented a substantial reduction in cancer risk with the use of NSAIDs. A comprehensive
review of 91 published studies reported that long-term use of NSAIDs (primarily aspirin) produced risk reductions of 63%
for colon cancer, 39% for breast cancer, 36% for lung cancer, 39% for prostate cancer, 73% for esophageal cancer, 62% for
stomach cancer, and 47% for ovarian cancer. The authors concluded that “this review provides compelling evidence that
regular intake of NSAIDs that block COX-2 protects against the development of many types of cancer” (Harris 2005).

A number of nutritional and herbal supplements are known to inhibit COX-2. These include curcumin, resveratrol, vitamin
E, soy isoflavones (genistein), green tea (EGCG), quercetin, fish oil, garlic, feverfew, and silymarin (milk thistle) (Binion
2008; Peng 2006; Subbaramaiah 1999; Subbaramaiah 1998; Horia 2007; O’Leary 2004; Hwang 1996; Ali 1995;
Ramakrishnan 2008).

Scientists created an experimentally-induced increase in COX-2 activity in human breast cells, which was completely
prevented by resveratrol. Resveratol blocked the production of COX-2 within the cell, as well as blocking COX-2 enzyme
activity (Subbaramaiah 1998).

Life Extension Suggestions

Note: These products are to be used for cancer surgery recovery and preparation and are not intended to prevent, cure or
treat cancer.

Begin taking the following supplements at least five days prior to surgery, discontinue taking the supplements the
day of the surgery, and resume taking the supplements one day after surgery (unless otherwise directed by your



physician).

It is suggested to take these supplements for approximately one month after surgery.

Glutamine: 3000 mg daily without food
IP6 (inositol hexaphosphate): 1 – 3 g daily
Lactoferrin: 300 – 900 mg daily
Modified Rice Bran Extract: 1 g daily
Cimetidine: 800 mg before bedtime
Modified Citrus Pectin: 14 – 30 g daily without food
Soy isoflavones (genistein): 100 – 200 mg daily with food
Silibinin (component of milk thistle): 500 – 600 mg daily
EGCG (from Green Tea): 650 – 1000 mg daily
Curcumin: BCM-95® extract: 400 mg daily with food or 2500 mg daily with food of a regular curcumin supplement.
Different formulations of curcumin differ in their absorption and bioavailability. These differences in absorption can
affect the suggested doses.
Resveratrol: 20 – 25 mg before surgery; increase to 100 – 250 mg 2 weeks after surgery
Quercetin: 500 – 1000 mg daily
Tinospora cordifolia extract (std. to 20% polysaccharides [180 mg]): 900 mg daily

DUE TO THEIR BLOOD-THINNING EFFECTS, AVOID THE FOLLOWING SUPPLEMENTS FOR 2 WEEKS
PRIOR TO SURGERY AND BEGIN TAKING 2 WEEKS AFTER SURGERY:

Garlic: 1200 – 2400 mg daily with food
Fish oil: 4000 mg daily with food
Vitamin E: 400 – 800 IU daily with food
Feverfew: 250 mg daily

PRESCRIPTION DRUGS:

Pharmaceuticals prescribed prior to surgery depend on the status of the individual cancer patient. Patients with low white
blood count are typically treated with granulocyte colony-stimulating growth (GCF) factors such as Neupogen® (300-480
micrograms daily) or Neulasta® (6 mg), which lasts 3 weeks. Other pharmaceutical compounds which have shown benefits
for cancer patients undergoing surgery are interferon alpha and Interleukin-2.

Disclaimer and Safety Information

This information (and any accompanying material) is not intended to replace the attention or advice of a physician or other
qualified health care professional. Anyone who wishes to embark on any dietary, drug, exercise, or other lifestyle change
intended to prevent or treat a specific disease or condition should first consult with and seek clearance from a physician or
other qualified health care professional. Pregnant women in particular should seek the advice of a physician before using any
protocol listed on this website. The protocols described on this website are for adults only, unless otherwise specified.
Product labels may contain important safety information and the most recent product information provided by the product
manufacturers should be carefully reviewed prior to use to verify the dose, administration, and contraindications. National,
state, and local laws may vary regarding the use and application of many of the treatments discussed. The reader assumes the
risk of any injuries. The authors and publishers, their affiliates and assigns are not liable for any injury and/or damage to
persons arising from this protocol and expressly disclaim responsibility for any adverse effects resulting from the use of the
information contained herein.

The protocols raise many issues that are subject to change as new data emerge. None of our suggested protocol regimens can
guarantee health benefits. The publisher has not performed independent verification of the data contained herein, and



expressly disclaim responsibility for any error in literature.

Cancer Surgery

References

Adams WJ, Morris DL. Short-course cimetidine and survival with colorectal cancer. Lancet. 1994 Dec
24;344(8939-8940):1768-9.

Ali M. Mechanism by which garlic (Allium sativum) inhibits cyclooxygenase activity. Effect of raw versus boiled garlic
extract on the synthesis of prostanoids. Prostaglandins LeukotEssent Fatty Acids. 1995 Dec;53(6):397-400.

Azemar M, Hildenbrand B, Haering B, et al. Clinical Benefits in Patients with Advanced Tumors Treated with Modified
Citrus Pectin: A Prospective Pilot Study. Clin Med Oncol. 2007:173–80.

Baigrie RJ, Lamont PM, Kwiatkowski D, et al. Systemic cytokine response after major surgery. Br J Surg. 1992
Aug;79(8):757-60.

Bang MH, Van Riep T, Thinh NT, Song le H, Dung TT, Van Truong L, . . . Ghoneum M. Arabinoxylan rice bran (MGN-3)
enhances the effects of interventional therapies for the treatment of hepatocellular carcinoma: a three-year randomized
clinical trial. Anticancer research. Dec 2010;30(12):5145-5151.

Bar-Yosef S, Melamed R, Page GG, et al. Attenuation of the tumor-promoting effect of surgery by spinal blockade in rats.
Anesthesiology. 2001 Jun;94(6):1066-73.

Baten A, Ullah A, TomazicVJ, et al. Inositol-phosphate-induced enhancement of natural killer cell activity correlates with
tumor suppression. Carcinogenesis. 1989 Sep;10(9):1595-8.

Baum M, Demicheli R, Hrushesky W, et al. Does surgery unfavourably perturb the “natural history” of early breast cancer
by accelerating the appearance of distant metastases? Eur J Cancer. 2005 Mar;41(4):508-15.

Ben-Eliyahu S. The promotion of tumor metastasis by surgery and stress: immunological basis and implications for
psychoneuroimmunology. Brain Behav Immun. 2003 Feb;17Suppl1S27-S36.

Bhandarkar SS, Arbiser JL. Curcumin as an inhibitor of angiogenesis. AdvExp Med Biol. 2007;595:185-95.

Binion DG, Otterson MF, Rafiee P. Curcumin inhibits VEGF-mediated angiogenesis in human intestinal microvascular
endothelial cells through COX-2 and MAPK inhibition. Gut. 2008 Nov;57(11):1509-17.

Bird NC, Mangnall D, Majeed AW. Biology of colorectal liver metastases: A review. J SurgOncol. 2006 Jul 1;94(1):68-80.

Brivio F, Lissoni P, Rovelli F, et al. Effects of IL-2 preoperative immunotherapy on surgery-induced changes in angiogenic
regulation and its prevention of VEGF increase and IL-12 decline. Hepatogastroenterology. 2002 Mar-Apr;49(44):385-7.

Buchler P, Reber HA, Buchler MW, et al. Antiangiogenic activity of genistein in pancreatic carcinoma cells is mediated by the
inhibition of hypoxia-inducible factor-1 and the down-regulation of VEGF gene expression. Cancer. 2004 Jan
1;100(1):201-10.

Chan G, Boyle JO, Yang EK, et al. Cyclooxygenase-2 expression is up-regulated in squamous cell carcinoma of the head and
neck. Cancer Res. 1999 Mar 1;59(5):991-4.

Choudhury A, Mosolits S, Kokhaei P, et al. Clincial results of vaccine therapy for cancer: learning from history for



improving the future. Adv Cancer Res. 2006;95:147-202.

Chu J, Lloyd FL, Trifan OC, et al. Potential involvement of the cyclooxygenase-2 pathway in the regulation of tumor-
associated angiogenesis and growth in pancreatic cancer. Mol Cancer Ther. 2003 Jan;2(1):1-7.

Coveney E, Weltz CR, Greengrass R, et al. Use of paravertebral block anesthesia in the surgical management of breast cancer:
experience in 156 cases. Ann Surg. 1998 Apr;227(4):496-501.

Cunningham D, AllumWH, StenningSP, et al. Perioperative chemotherapy versus surgery alone for
resectablegastroesophageal cancer. N Engl J Med. 2006 Jul 6;355(1):11-20.

Da Costa ML, Redmond P, Bouchier-Hayes DJ. The effect of laparotomy and laparoscopy on the establishment of
spontaneous tumor metastases. Surgery. 1998 Sep;124(3):516-25.

Demicheli R, Valagussa P, Bonadonna G. Does surgery modify growth kinetics of breast cancer micrometastases? Br J
Cancer. 2001 Aug 17;85(4):490-2.

DowdallJF, Winter DC, Andrews E, et al. Soluble interleukin 6 receptor (sIL-6R) mediates colonic tumor cell adherence to
the vascular endothelium: a mechanism for metastatic initiation? J Surg Res. 2002 Sep;107(1):1-6.

Edelman MJ, Watson D, Wang X, et al. Eicosanoid modulation in advanced lung cancer: cyclooxygenase-2 expression is a
positive predictive factor for celecoxib + chemotherapy –Cancer and Leukemia Group B Trial 30203. J ClinOncol. 2008 Feb
20;26(6):848-55.

Fisher M, Yang LX. Anticancer effects and mechanisms of polysaccharide-K (PSK): implications of cancer immunotherapy.
Anticancer Res. 2002 May;22(3):1737-54.

Folkman J. Fundamental concepts of the angiogenic process. CurrMol Med. 2003 Nov;3(7):643-51.

Garcia-Lora A, Pedrinaci S, Garrido F. Protein-bound polysaccharide K and interleukin-2 regulate difference nuclear
transcription factors in the NKL human natural killer cell line. Cancer ImmunolImmunother. 2001 Jun;50(4):191-8.

Gaspani L, Bianchi M, Limiroli E, et al. The analgesic drug tramadol prevents the effect of surgery on natural killer cell
activity and metastatic colonization in rats. J Neuroimmunol. 2002 Aug;129(1-2):18-24.

Ghoneum M, Agrawal S. Activation of human monocyte-derived dendritic cells in vitro by the biological response modifier
arabinoxylan rice bran (MGN-3/Biobran). International journal of immunopathology and pharmacology. Oct-Dec
2011;24(4):941-948.

Ghoneum M, Badr El-Din NK, Ali DA, El-Dein MA. Modified arabinoxylan from rice bran, MGN-3/biobran, sensitizes
metastatic breast cancer cells to paclitaxel in vitro. Anticancer research. Jan 2014;34(1):81-87.

Ghoneum M, Gollapudi S. Modified arabinoxylan rice bran (MGN-3/Biobran) sensitizes human T cell leukemia cells to
death receptor (CD95)-induced apoptosis. Cancer letters. Nov 10 2003;201(1):41-49.

Ghoneum M, Matsuura M. Augmentation of macrophage phagocytosis by modified arabinoxylan rice bran
(MGN-3/biobran). International journal of immunopathology and pharmacology. Sep-Dec 2004;17(3):283-292.

Goldfarb Y, Ben-Eliyahu S. Surgery as a risk factor for breast cancer recurrence and metastasis: mediating mechanisms and
clinical prophylactic approaches. Breast Dis. 2006-2007;26:99-114.

Gollapudi S, Ghoneum M. MGN-3/Biobran, modified arabinoxylan from rice bran, sensitizes human breast cancer cells to
chemotherapeutic agent, daunorubicin. Cancer detection and prevention. 2008;32(1):1-6.



Guess BW, Scholz MC, Strum SB, et al. Modified citrus pectin (MCP) increases the prostate-specific antigen doubling time
in men with prostate cancer: a phase II pilot study. Prostate Cancer Prostatic Dis. 2003;6(4):301-4.

Guo Y, Wang S, Hoot DR, et al. Suppression of VEGF-mediated autocrine and paracrine interactions between prostate
cancer cells and vascular endothelial cells by soy isoflavones. J NutrBiochem. 2007 Jun;18(6):408-17.

Gupta K, Kshirsagar S, Chang L, et al. Morphine stimulates angiogenesis by activating proangiogenic and survival-promoting
signaling and promotes breast tumor growth. Cancer Res. 2002 Aug 1;62(15):4491-8.

Harris RE, Beebe-Donk J, Doss H, et al. Aspirin, ibuprofen, and other non-steroidal anti-inflammatory drugs in cancer
prevention: a critical review of non-selective COX-2 blockage (review). Oncol Rep. 2005 Apr;13(4):559-83.

Hayakawa K, Mitsuhashi N, Saito Y, et al. Effect of Krestin as adjuvant treatment following radical radiotherapy in
non-small cell lung cancer patients. Cancer Detect Prev. 1997;21(1):71-7.

HerbermanRB, Ortaldo JR. Natural killer cells: their roles in defenses against disease. Science. 1981 Oct 2;214(4516):24-30.

Horia E, Watkins BA. Complementary actions of docosahexaenoic acid and genistein on COX-2, PGE2 and invasiveness in
MDA-MB-231 breast cancer cells. Carcinogenesis. 2007 Apr;28(4):809-15.

Hwang D, Fischer NH, Jang BC, et al. Inhibition of the expression of inducible cyclooxygenase and proinflammatory
cytokines by sesquiterpene lactones in macrophages correlates with the inhibition of MAP kinases. BiochemBiophys Res
Commun. 1996 Sep 24;226(3):810-8.

Ishikawa H, Saeki T, Otani T, et al. Aged garlic extract prevents a decline of NK cell number and activity in patients with
advanced cancer. J Nutr. 2006 Mar;136(3 Suppl):816S-820S.

Kakiuchi Y, Tsuji S, Tsujii M, et al. Cyclooxygenase-2 activity altered the cell-surface carbohydrate antigens on colon cancer
cells and enhanced liver metastasis. Cancer Res. 2002 Mar 1;62(5):1567-72.

Kaseda S, Aoki T, Hangai N, et al. Better pulmonary function and prognosis with video-assisted thoracic surgery than with
thoracotomy. Ann Thorac Surg. 2000 Nov;70(5):1644-6.

Kim S, Lim DH, Lee J, et al. An observational study suggesting clinical benefit for adjuvant postoperative chemoradiation in
a population of over 500 cases after gastric resection with D2 nodal dissection for adenocarcinoma of the stomach. Int J
RadiatOncolBiol Phys. 2005 Dec 1;63(5):1279-85.

KlimbergVS, Kornbluth J, Cao Y, et al. Glutamine suppresses PGE2 synthesis and breast cancer growth. J Surg Res. 1996
Jun;63(1):293-7.

Koda K, Saito N, Takiguchi N, et al. Preoperative natural killer cell activity: correlation with distant metastases in curatively
research colorectal carcinomas. Int Surg. 1997 Apr;82(2):190-3.

Koltun WA, Bloomer MM, Tilberg AF, et al. Awake epidural anesthesia is associated with improved natural killer cell
cytotoxicity and a reduced stress response. Am J Surg. 1996 Jan;171(1):68-72.

Kuhara T, Yamauchi K, Tamura Y, et al. Oral administration of lactoferrin increases NK cell activity in mice via increased
production of IL-18 and type I IFN in the small intestine. J Interferon Cytokine Res. 2006 Jul;26(7):489-99.

Lacy AM, Delgado S, Castells A, et al. The long-term results of a randomized clinical trial of laparoscopy-assisted versus
open surgery for colon cancer. Ann Surg. 2008 Jul;248(1):1-7.

Lacy AM, Garcia-ValdecasasJC, Delgado S, et al. Laparoscopy-assisted colectomy versus open colectomy for treatment of



non-metastatic colon cancer: a randomised trial. Lancet. 2002 Jun 29;359(9325):2224-9.

Liang W, Wang H, Sun TM, et al. Application of autologous tumor cell vaccine and NDV vaccine in treatment of tumors of
digestive tract. World J Gastroenterol. 2003 Mar;9(3):495-8.

Liu Z, Gao F, Tian Y. Effects of morphine, fentanyl and tramadol on human immune response. J HuazhongUnivSciTechnolog
Med Sci. 2006;26(4):478-81.

Mahtabifard A, DeArmond DT, Fuller CB, et al. Video-assisted thoracoscopic surgery lobectomy for stage I lung cancer.
ThoracSurgClin. 2007 May;17(2):223-31.

Matsui Y, Uhara J, Satoi S, et al. Improved prognosis of postoperative hepatocellular carcinoma patients when treated with
functional foods: a prospective cohort study. J Hepatol. 2002 Jul;37(1):78-86.

Matsumoto S, Imaeda Y, Umemoto S, et al. Cimetidine increases survival of colorectal cancer patients with high levels of
sialyl Lewis-X and sialyl Lewis-A epitope expression on tumor cells. Br J Cancer. 2002 Jan 21;86(2):161-7.

MccoyJL, Rucker R, Petros JA. Cell-mediated immunity to tumor-associated antigens is a better predictor of survival in
early stage breast cancer than stage, grade or lymph node status. Breast Cancer Res Treat. 2000 Apr;60(3):227-34.

McCulloch PG, MacIntyre A. Effects of surgery on the generation of lymphokine-activated killer cells in patients with
breast cancer. Br J Surg. 1993 Aug;80(8):1005-7.

Melamed R, Bar-Yosef S, Shakhar G, et al. Suppression of natural killer cell activity and promotion of tumor metastasis by
ketamine, thiopental, and halothane, but not by propofol: mediating mechanisms and prophylactic measures. AnesthAnalg.
2003 Nov;97(5):1331-9.

Mels AK, Statius Muller MG, van Leeuwen PA, et al. Immune-stimulating effects of low-dose perioperative recombinant
granulocyte-macrophage colony-stimulating factor in patients operated on for primary colorectal carcinoma. Br J Surg. 2001
Apr;88(4):539-44.

Mosolits S, Ullenhag G, Mellstedt H. Therapeutic vaccination in patients with gastrointestinal malignancies. A review of
immunological and clinical results. Ann Oncol. 2005 Jun;16(6):847-62.

Nair PKR, Rodrigueza S, Ramachandran R, et al. Immune stimulating properties of a novel polysaccharide from the
medicinal plant Tinospora cordifolia. Int Immunopharmacol. 2004;4:1645-59.

Nakazato H, Koike A, Saji S, et al. Efficacy of immunochemotherapy as adjuvant treatment after curative resection of gastric
cancer. Study Group of Immunochemotherapy with PSK for Gastric Cancer. Lancet. 1994 May 7;343(8906):1122-6.

Nangia-Makker P, Hogan V, Honjo Y, et al. Inhibition of human cancer cell growth and metastasis in nude mice by oral intake
of modified citrus pectin. J Natl Cancer Inst. 2002 Dec 18;94(24):1854-62.

O’Leary KA, de Pascual-Tereasa S, Needs PW, et al. Effect of flavonoids and vitamin E on cyclooxygenase-2 (COX-2)
transcription. Mutat Res. 2004 Jul 13;551(1-2):245-54.

Ogoshi K. [Evaluation of immunotherapy with PSK in esophageal cancer]. Gan To Kagaku Ryoho. 1988
Nov;15(11):3143-51.

Ohwada S, Ikeya T, Yokomori T, et al. Adjuvant immunochemotherapy with oral Tegafur/Uracil plus PSK in patients with
stage II or III colorectal cancer: a randomised controlled study. Br J Cancer. 2004 Mar 8;90(5):1003-10.

Ohwada S, Ogawa T, Makita F, et al. Beneficial effects of protein-bound polysaccharide K plus tegafur/uracil in patients



with stage II or III colorectal cancer: analysis of immunological parameters. Oncol Rep. 2006 Apr;15(4):861-8.

Okazaki A, Mitsuhashi N, Yamakawa M, et al. [The effects of PS-K on long-term survival of uterine cervical cancer patients
treated with radiation]. Gan No Rinsho. 1986 Feb;32(2):181-5.

Pedrinaci S, Algarra I, Garrido F. Protein-bound polysaccharide (PSK) induces cytotoxic activity in the NKL human natural
killer cell line. Int J Clin Lab Res. 1999;29(4):135-40.

Peng G, Dixon DA, MugaSJ, et al. Green tea polyphenol (-)-epigallocatechin-3-gallate inhibits cyclooxygenase-2 expression
in colon carcinogenesis. MolCarcinog. 2006 May;45(5):309-19.

Pienta KJ, Naik H, Akhtar A, et al. Inhibition of spontaneous metastasis in a rat prostate cancer model by oral
administration of modified citrus pectin. J Natl Cancer Inst. 1995 Mar 1;87(5):348-53.

Pinsolle V, Ravaud A, Baudet J. [Does surgery promote the development of metastasis in melanoma?]. Ann ChirPlastEsthet.
2000 Aug;45(4):485-93.

Platt D, Raz A. Modulation of the lung colonization of B16-F1 melanoma cells by citrus pectin. J Natl Cancer Inst. 1992
Mar 18;84(6):438-42.

Pruthi RS, Derksen JE, Moore D, et al. Phase II trial of celecoxib in prostate-specific antigen recurrent prostate cancer after
definitive radiation therapy or radical prostatectomy. Clin Cancer Res. 2006 Apr 1;12(7 Pt 1):2172-7.

Ramakrishnan G, Elinos-Baez CM, Jagan S, et al. Silymarindownregulates COX-2 expression and attenuates hyperlipidemia
during NDEA-induced rat hepatocellular carcinoma. Mol Cell Biochem. 2008 Jun;313(1-2):53-61.

Raymond E. [Tumor angiogenesis inhibitors: media and scientific aspects]. Presse Med. 1998 Jul 4-11;27(24):1221-4.

Raz A, Lotan R. Endogenous galactoside-binding lectins: a new class of functional tumor cell surface molecules related to
metastasis. Cancer Metastasis Rev. 1987;6(3):433-52.

Rege N, Bapat RD, Koti R, Desai NK, Dahanukar S. Immunotherapy with Tinospora cordifolia: a new lead in the
management of obstructive jaundice. Indian J Gastroenterol. 1993 Jan;12(1):5-8.

Rege TA, Fears CY, Gladson CL. Endogenous inhibitors of angiogenesis in malignant gliomas: nature’s antiangiogenic
therapy. NeuroOncol. 2005 Apr;7(2):106-21.

Ribatti D. History of Research on Tumor Angiogenesis. Springer;2009:9.

Rosenne E, Shakhar G, Melamed R, et al. Inducing a mode of NK-resistance to suppression by stress and surgery: a
potential approach based on low dose of poly I-C to reduce postoperative cancer metastasis. Brain Behav Immun. 2007
May;21(4):395-408.

Sakai T, Yamashita Y, Maekawa T, et al. Immunochemotherapy with PSK and fluoropyrimidines improves long-term
prognosis for curatively resected colorectal cancer. Cancer BiotherRadiopharm. 2008 Aug;23(4):461-7.

Schink M, Troger W, Dabidian A, et al. Mistletoe extract reduces the surgical suppression of natural killer cell activity in
cancer patients. a randomized phase III trial. ForschKomplementmed. 2007 Feb;14(1):9-17.

Shakhar G, Ben-Eliyahu S. Potential prophylactic measures against postoperative immunosuppression: could they reduce
recurrence rates in oncological patients? Ann SurgOncol. 2003 Oct;10(8):972-92.

Sharma V, Pandey D. Protective Role of Tinospora cordifolia against lead-induced hepatotoxicity.  Toxicol Int. 2010
Jan;17(1):12-7.



Sharma U, Bala M, Kumar N, Singh B, Munshi RK, Bhalerao S. Immunomodulatory active compounds from Tinospora
cordifolia. J Ethnopharmacol. 2012 Jun 14;141(3):918-26. Epub 2012 Mar 26.

Soumaoro LT, Uetake H, Higuchi T, et al. Cyclooxygenase-2 expression: a significant prognostic indicator for patients with
colorectal cancer. Clin Cancer Res. 2004 Dec 15;10(24):8465-71.

Spelman K, Burns J, Nichols D, Winters N, Ottersberg S, Tenborg M. Modulation of cytokine expression by traditional
medicines: a review of herbal immunomodulators. Altern Med Rev. 2006;11(2):128-50.

Subbaramaiah K, Chung WJ, Michaluart P, et al. Resveratrol inhibits cyclooxygenase-2 transcription and activity in phorbol
ester-treated human mammary epithelial cells. J Biol Chem. 1998 Aug 21;273(34):21875-82.

Subbaramaiah K, Michaluart P, Chung WJ, et al. Resveratrol inhibits cyclooxygenase-2 transcription in human mammary
epithelial cells. Ann NY Acad Sci. 1999 ;889:214-23.

ten Kate M, HoflandLJ, van GrevensteinWM, et al. Influence of proinflammatory cytokines on the adhesion of human colon
carcinoma cells to lung microvascular endothelium. Int J Cancer. 2004 Dec 20;112(6):943-50.

Tepper J, KrasnaMJ, Niedzwiecki D, et al. Phase III trial of trimodality therapy with cisplatin, fluorouracil, radiotherapy,
and surgery compared with surgery alone for esophageal cancer: CALGB 9781. J ClinOncol. 2008 Mar 1;26(7):1086-92.

Tester WJ, Valsecchi M, Pomerantz, S, et al. Reduced risk of bone metastases in breast cancer patients treated with Cox-2
inhibitors. http://www.asco.org/ASCOv2/Meetings/Abstracts?&vmview=abst_detail_view&confID=55&abstractID=31561.
Accessed March 27, 2012.

Thawani VR, Badar VA, Gharpure KJ, Wakode PT, Hingorani LL. Short term effect of Tinospora cordifolia in allergic
rhinitis. The Antiseptic. 2006 April;103(4&P):229-32.

Toi M, Hattori T, Akagi M, et al. Randomized adjuvant trial to evaluate the addition of tamoxifen and PSK to chemotherapy
in patients with primary breast cancer. 5-Year results from the Nishi-Nippon Group of the Adjuvant Chemoendocrine
Therapy for Breast Cancer Organization. Cancer. 1992 Nov 15;70(10):2475-83.

Tsujii M, Kawano S, Tsuji S, et al. Cyclooxygenase regulates angiogenesis induced by colon cancer cells. Cell. 1998 May
29;93(5):705-16.

Tucker ON, Dannenberg AJ, Yang EK, et al. Cyclooxygenase-2 expression is up-regulated in human pancreatic cancer.
Cancer Res. 1999 Mar 1;59(5):987-90.

Upadhyay AK, Kumar K, Kumar A, Mishra HS. Tinospora cordifolia (Willd.) Hook. f. and Thoms. (Guduchi) – validation
of the Ayurvedic pharmacology through experimental and clinical studies. Int J Ayurveda Res. 2010 Apr-Jun;1(2):112–121.

Vallejo R, de Leon-Casasola O, Benyamin R. Opioid therapy and immunosuppression: a review. Am J Ther. 2004
Sep;11(5):354-65.

van der BijGJ, OosterlingSJ, Beelen RH, et al. The perioperative period is an underutilized window of therapeutic
opportunity in patients with colorectal cancer. Ann Surg. 2009 May;249(5):727-34.

Volk T, Dopfmer UR, Schmutzler M, et al. Stress induced IL-10 does not seem to be essential for early monocyte
deactivation following cardiac surgery. Cytokine. 2003 Dec 21;24(6):237-43.

Wadood N, Wadood A, Shah SA. Effect of Tinospora cordifolia on blood glucose and total lipid levels of normal and alloxan-
diabetic rabbits. Planta Medica. 1992;58:31-136.



Wagenaar-Miller RA, Gordon L, Matrisian LM. Matrix metalloproteinases in colorectal cancer: is it worth talking about?
Cancer Metastasis Rev. 2004 Jan;23(1-2):119-35.

Wu FP, Sietses C, von Blomberg BM, et al. Systemic and peritoneal inflammatory response after laparoscopic or
conventional colon resection in cancer patients: a prospective, randomized trial. Dis Colon Rectum. 2003 Feb;46(2):147-55.

Yamaguchi K, Takagi Y, Aoki S, Futamura M, et al. Significant detection of circulating cancer cells in the blood by reverse
transcriptase-polymerase chain reaction during colorectal cancer resection. Ann Surg. 2000 Jul;232(1):58-65.

Yang SH, Lin JK, Chen WS, et al. Anti-angiogenic effect of silymarin on colon cancer LoVo cell line. J Surg Res. 2003
Jul;113(1):133-8.

Yoysungnoen P, Wirachwong P, Bhattarakosol P, et al. Effects of curcumin on tumor angiogenesis and biomarkers, COX-2
and VEGF, in hepatocellular carcinoma cell-implanted nude mice. ClinHemorheolMicrocirc. 2006;34(1-2):109-15.

Yu LG, Andrews N, Zhao Q, et al. Galectin-3 interaction with Thomsen-Friedenreich disaccharide on cancer-associated
MUC1 causes increased cancer cell endothelial adhesion. J Biol Chem. 2007 Jan 5;282(1):773-81.

Yuan A, Yu CJ, Shun CT, et al. Total cyclooxygenase-2 mRNA levels correlate with vascular endothelial growth factor
mRNA levels, tumor angiogenesis and prognosis in non-small cell lung cancer patients. Int J Cancer. 2005 Jul
1;115(4):545-55.

Zhu BH, Zhan WH, Li ZR, et al. (-)-Epigallocatechin-3-gallate inhibits growth of gastric cancer by reducing VEGF
production and angiogenesis. World J Gastroenterol. 2007 Feb 28;13(8):1162-9.

These statements have not been evaluated by the Food and Drug Administration.
These products are not intended to diagnose, treat, cure, or prevent any disease.

The information provided on this site is for informational purposes only and is not intended as a substitute for advice from
your physician or other health care professional or any information contained on or in any product label or packaging. You
should not use the information on this site for diagnosis or treatment of any health problem or for prescription of any
medication or other treatment. You should consult with a healthcare professional before starting any diet, exercise or
supplementation program, before taking any medication, or if you have or suspect you might have a health problem. You
should not stop taking any medication without first consulting your physician.
All Contents Copyright © 2015 Life Extension® All rights reserved

Life Extension


