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ABSTRACT

To study the metabolic complication of using total parenteral nutrition (TPN), a healthy group of rats were employed. The TPN administrations had been associated with a recognizable loss of body weight gain (BWG) compared to normal nutrition. Losing of BW reached 8.3% in 5 days using diuretic drug (TPND). This was 6.2, 7.4 and 2.9 for TPN+ Parsley + Green tea (TPNPT), TPN+ Parsley (TPNP) and TPN alone, respectively.
Regarding urine secretion, there was no quite difference between the control and TPN solution, but, an almost double amount was secreted with both TPNP and TPND. The urine volume has been slightly reduced back when green tea was added to the parsley. 

Hyperglycemia is a common metabolic complication associated with TPN, but, TPNPT seems to be relatively stronger in controlling blood sugar assuming it promotes an internal metabolic hypoglycemic role that facilitates utilization of sugar. Surprisingly, blood cholesterol has strongly been affected by TPN administration, wherein, tea with parsley is an excellent dietary therapy, meanwhile, the artificial drug used has a great reverse effect. The Fe in serum has been chosen to measure TPN action on blood conservative power. A great iron sweeping off was noticed especially when drug was added to the TPN. A noticeable reverse action has been accomplished when TPNPT was applied. Although a better result was recorded for TPNP, TPNPT was the best over all including the control. In some other words, TPN+ Parsley+ Green tea obviously of great Fe retention potency, meanwhile, the greatest loss of Fe is caused by TPND followed by some significant level of TPN alone.  In conclusion, an internal metabolic homeostatic power is seen for TPNPT combination in area of nutritional biochemistry and dietary therapy. 
INTRODUCTION

Parenteral nutrition, (PN) the feeding tube or intravenous therapy, is feeding a person intravenously bypassing the usual process of eating and digestion. The person receives nutritional formulas containing salts, glucose, amino acids, lipids and added vitamins. When no food is given by other routes it is called total parenteral nutrition (TPN). [image: image1.png]


This is indicated to prevent the adverse effects of malnutrition in patients who are unable to obtain adequate nutrients by oral or enteral routes. Other indications are short gut syndrome, high-output fistula, prolonged ileus, or bowel obstruction. However, the decision to initiate PN needs to be made on an individual patient basis, as different patients will have differing abilities to tolerate starvation. Moreover, PN is provided when the gastrointestinal tract is nonfunctional because of an interruption in its continuity or because its absorptive capacity is impaired  (Kozier, et al 2004). Actually, TPN may be the only feasible option for patients who do not have a functioning GI tract or who have disorders requiring complete bowel rest, such as some stages of Crohn's disease or ulcerative colitis, certain pediatric GI disorders, e.g., congenital GI anomalies, prolonged diarrhea regardless of its cause, or short bowel syndrome due to surgery (The Merck Manual, 2008). In duration, Short-term PN may be used if a person's digestive system has shut down (for instance by peritonitis), and they are at a low enough weight to cause concerns about nutrition during an extended hospital stay. Long-term PN is occasionally used to treat people suffering the extended consequences of an accident, surgery, or digestive disorder. PN has extended the life of children born with nonexistent or severely deformed organs. People have survived on total parenteral nutrition for more than 40 years, living fully productive lives. Aside from their dependence on a pump, chronic PN patients can live quite normal lives (A non-profit organization).                          Chemically, nutrient solution consists of water and electrolytes; glucose, amino acids, and lipids; essential vitamins, minerals and trace elements are added or given separately. Previously lipid emulsions were given separately but it is becoming more common for a "three-in-one" solution of glucose, proteins, and lipids to be administered (Didier, et al, 1998 and Rollins, et al, 1990). In most hospitals, clinical pharmacists evaluate the patient's individual data and decide what PN formula to be used. For energy only, intravenous sugar solutions with dextrose or glucose are generally used, meanwhile, solutions for total parenteral nutrition may be customized to individual patient requirements, or standardized solutions may be used. The use of standardized TPN is cost effective and may provide better control of serum electrolytes (Hayes, et al, 2000). Standardized solutions may also differ between developers. Following, in Table 1, are some examples of what compositions they may have. The solution for normal patients may be given both centrally or peripherally.                                                                                                                                                                                                                               
Table1.  Examples of total parenteral nutrition solutions (after Hayes et al, 2000 )
	Substance
	Normal patient
	

High stress
	Fluid-restricted

	Amino acids
	85 g
	128 g
	75 g

	Dextrose
	250 g
	350 g
	250 g

	Lipids
	100 g
	100 g
	50 g

	Na+
	150 mEq
	155 mEq
	80 mEq

	K+
	80 mEq
	80 mEq
	40 mEq

	Ca2+
	360 mg
	360 mg
	180 mg

	Mg2+
	240 mg
	240 mg
	120 mg

	Acetate
	72 mEq
	226 mEq
	134 mEq

	Cl-
	143 mEq
	145 mEq
	70 mEq

	P
	310 mg
	465 mg
	233 mg

	MVI-12
	10 mL
	10 Ml
	10 mL

	Trace elements
	5 mL
	5 mL
	5 mL


Biologically, increased expression of specific intestinal amino acid and peptide transporter in rats fed by TPN is reversed by GLP-2. (Howard, et al, 2004). It is hypothesized benefits the host and conclude that parenteral zinc supplementation in patients experiencing a mild acute phase response (APR) resulted in an exaggerated APR as evidenced by a significantly higher febrile response (Braunschweig, et al (1997). Surgically, the effect of preoperative TPN on morbidity and mortality was studied in medical records of discharged surgical patients (Grimes, et al, 1987). Patients were classified into two groups on the basis of their ability to meet established criteria for malnutrition and the use of preoperative or postoperative TPN. The control group consisted of 44 patients who received TPN only after surgery or for less than 5 days preoperatively. The experimental group consisted of 26 patients who received treatment for at least 5 days before surgery and/or after surgery. Nutrition parameters measured included serum albumin, total lymphocyte count, hemoglobin, weight, and percent weight loss. Major septic complications (MSC) considered were intra-abdominal sepsis, wound dehiscence, septicemia, and pneumonia (Grimes, et al, 1987). Other complications included respiratory failure, congestive heart failure, fistulas, urinary tract infection, shock, and death. The experimental group showed improvements after surgery in the nutritional parameters listed and had a lower incidence of morbidity and mortality. Deficits in serum albumin, total lymphocyte count, and weight losses greater than or equal to 10% have been significantly linked to the incidence of MSC. MSC also has been more frequently noted among patients who did not have TPN prior to surgery and who died following surgery. Therefore, preoperative TPN does appear to make a difference in the outcome of surgery (Grimes, et al, 1987). TPN is sometimes a must but its complication is to be highly considered. Among most common complication of PN use also is bacterial infection, usually due to the increased infection risk from having an indwelling central venous catheter. In patients with frequent bacterial infections, fungal infections can also occur. This condition is generally due to excess in glucose provided in PN solutions. A recent small-scale study at Children's Hospital Boston on the cause of liver failure suggests it may be due to a large difference in omega-6 to omega-3 ratio. When treated with Omega, a different fatty acid infusion, which is approved for limited use in the U.S. some patients were able to recover from their condition  (Gura,  et al. 2006 ). Two related complications of PN are venous thrombosis and rarely priapism. Fat infusion during PN is assumed to contribute to both (Hébuterne, et al, 1992). Total parenteral nutrition, in addition, increases the risk of acute cholecystitis due to complete unusage of gastro-intestinal tract, which may result in bile stasis in the gallbladder. Other potential hepato-biliary dysfunctions include steatosis, steatohepatitis, cholestasis, and chole-lithiasis (Quigley, et al 1993). Such complications are suggested to be the main reason for mortality in people requiring long-term TPN, such as in short bowel syndrome  (Vanderhoof and Langnas1997). In newborn infants with short bowel syndrome with less than 10% of expected intestinal length, thereby being dependent upon TPN, 5 year survival is approximately 20% (Spencer, et al. 2005). Complications are either related to catheter insertion, or metabolic, including refeeding syndrome. Catheter complications include pneumothorax, accidental arterial puncture, and catheter-related sepsis. The complication rate at the time of insertion should be less than 5% (McGee and Gould  2003). Catheter-related infections may be minimized by appropriate choice of catheter and insertion technique (Horattas, et al,  2001). In summary, metabolic complications include the refeeding syndrome characterized by hypokalemia, hypophosphatemia and hypomagnesemia. Hyperglycemia is common at the start of therapy, but can be treated with insulin added to the TPN solution. Hypoglycaemia is likely to occur with abrupt cessation of TPN. Most serious of which is liver failure, often related to fatty liver that may sometimes occur.  Liver dysfunction can be limited to a reversible cholestatic jaundice and to fatty infiltration demonstrated by elevated transaminases. Severe hepatic dysfunction is a rare complication (Horattas, et al, 2001). Overall, patients receiving TPN have a higher rate of infectious complications. This can be related to hyperglycemia (Edward Morgan, et al, 2000). From the nutritional point of view, although TPN is a nutritional tool to keep someone under critical condition alive, there is great need to biologically control its clinical and nutritional complications.
MATERIALS AND METHODS

Experimental animal design: To test the biological effect of TPN, a total number of thirty male Sprague-Dawley aged rats of initial body weight 292.500 ± 3.0g in a 5 X 6 group system were conducted. The animals were fed on basal diet for 10 days for adaptation, and then divided into those groups taking casein as negative (NC) control. Rats have been kept individually in plastic cages oriented to the experimental procedures described following established guidelines for the care and handling of laboratory animals. The composition of NC was that used by Bowman et al, (1990) diet containing 16% protein  ingredients; sucrose 20%; fat 10%; cellulose 5%; corn starch 40%; vitamin and mineral mixture 6%; DL-methionine 0.2%; and cholesterol 1%. The preferred method of delivering was infusion procedure; PN was delivered with a medical infusion pump. A sterile bag of nutrient solution, between 50 mL for each animal from group 2 to 5 were conducted as in Table 2. 
Table2.  The TPN administrations for working groups.
	 #
	Group


	 Description 

	G1
	NC


	  Basel diet (Bowman et al, 1990).

	G2
	TPN


	 50 ml of TPN solution (Hayes et al, 2000) each animal).         

	G3
	TPN + PC (TPNP)

	 G2 + 1% Parsley curly 40% extract in cold water.

	G4
	TPN + PC + GT (TPNPT)

	  G3 + 1% green tea 20% extract in hot water.

	G5
	TPN + AD (TPND)

	  G2 + 1% an artificial common diuretic drug.


Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

The pump infuses a small amount (0.1 to 0.2mL/hr) continuously in order to keep a rate of 4ml/d and the vein open. TPN was performed through a central intravenous catheter,  through the subclavian

 HYPERLINK "http://en.wikipedia.org/wiki/Jugular_vein" \o "Jugular vein"  vein, with the tip of the catheter at the superior vena cava without entering the right atrium. Animal movements were totally minimized up to the end of experiment including the NC group. The entire time of this trail was 5 days, then animal was killed after blood collection, and then organs were separated and weighed and kept to be treated afterwards.
The blood analysis of total cholesterol, Fe and glucose were performed according to Doumas (1975);  AOCA, (1984); Allian et al (1974) and Dacie and Lowis (1984), respectively. A mean of six samples was used as a final figure. 
RESULTS AND DISCUSION
The TPN application response on BW and urine volume is shown in Tables 3 and 4. In Table 3, the effect of TPN administrations on body weight gain as compared with normal nutrition group have been recorded. The loss of BW reached 8.3% in 5 days using diuretic drug (TPND), it was 6.2, 7.4 and 2.9 for TPNPT, TPNP and TPN, respectively. It is to be noticed that NC’s BW was exceptionally 1% over during this time.
Table 3: Effect of TPN administrations on body weight gain compared to normal nutrition group
	Treatment #
	Group


	IBW M±SD
	FBW M±SD
	BWG M±SD
	  %IBW

	1
	NC


	292.500a ± 3.4
	295.500a ± 3.5
	+3.00c ± .0*
	 101

	2
	TPN


	292.500a ± 3.5
	285.00ab ± 7.1
	- 7.5bc ± 3.6*
	  97.1

	3
	TPN + PC


	292.500a ± 3.0
	275.00b ± 14.14
	- 17.5a ± 3.4*
	  93.0

	4
	TPN + PC + GT


	292.500a ± 4.1
	277.500ab ± 11.0
	- 15.0ab ± 7.1*
	  94.0

	5
	TPN + AD


	292.000a ± 4.0
	272.000b ± 0.0
	- 20.0a  ± 0.0
	  92.0


Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

Table 4: Effect of TPN administrations on urine volume:

	Treatment #
	Group


	Total Urine ml M±SD
	Urine % control 

	1
	NC


	4.350b ± 0.28*


	100

	2
	TPN


	4.250b ± 0.49*


	97.7

	3
	TPN + PC


	8.00a ± 1.06*


	183.9

	4
	TPN + PC + GT


	6.900ab ± 0.71*


	158.6

	5
	TPN + AD


	8.300a ± 2.26*


	190.8


Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

It seems that the loss in weight is correlated with TPN application particularly in conjugation of diuretic application. Let us see this conjugation to urine secretion volume in ml. Table 4 recorded the effect of TPN administrations on urine volume as compared with the control group. It shows that TPN’s additives scientifically affect urine volume. There is no quit difference between the control and TPN solution, but, an almost double amount is secreted with both parsley and lasix. The urine volume has been slightly reduced back when green tea was added to the parsley. 

Concerning blood constants, TPN administrations effect on blood sugar is tabulated in Table 5. The following mentioned data show a significant elevation of blood sugar with lasix, meanwhile insignificant one is seen upon the use of parsley. The formula TPN+ Parsley + Green tea seems to be stronger in controlling blood sugar assuming it promote an internal metabolic hypoglycemic regulation role that facilitates body in utilization of sugar. However, TPN- Hyperglycemia is a common metabolic complication associated with TPN, especially when dextrose content of TPN solution is greater than 250 g/day during the first 24-48 hours of the infusion. The parsley (Petroselinum crispum) is used as a folk remedy to decrease blood glucose; it has a blood glucose homeostasis and cannot regenerate B cells of the endocrine pancreas (Bao and Knoell 2006).
Table 5:  Effect of TPN administrations on blood sugar as compared with the control 
	Treatment #
	Group


	Sugar M ± SD


	control  %

	1
	NC


	77.500b ± 0.71***
	100.0

	2
	TPN


	81.00b ± 2.83***
	104.5

	3
	TPN + PC


	77.500b ± 0.71***
	100.0

	4
	TPN + PC + GT


	68.00c ± 2.83***
	87.7

	5
	TPN + AD


	88.500a ± 3.54***
	114.2


Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

Table 6:  The TPN administrations effect on blood cholesterol.
	Treatment #
	Group


	Total Cholesterol  M ± SD
	Cholesterol % NC

	1
	NC


	93.500c ± 2.12***
	100.0

	2
	TPN


	114.500b ± 4.95***
	122.5

	3
	TPN + PC


	120.00b ± 1.41***
	128.3

	4
	TPN + PC + GT


	95.500c ± 3.54***
	102.1

	5
	TPN + AD


	136.500a ± 3.54***
	146.4


Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

Green tea polyphones, on the other hand, inhibit amylase and its extract reduces the normal elevation of glucose and insulin when 50 grams of starch were ingested (McKay et al, 2002).   Surprisingly, blood cholesterol has strongly been affected by TPN administration, seemingly that tea with parsley, but not vice versa, is an excellent dietary therapy. The artificial drug used has, most likely, a great reverse effect. Table 6 records almost 1.5 cholesterol norms higher than the NC for this application. Here, the internal metabolic regulation is most probably less in case of TPN+ lasix, meanwhile, biological control is still an acceptable performance in the presences of TPN+ Parsley+ Green tea combination. This metabolic regulation with that type of conjugation was formally recoded; TPN administered with enrichment of branched amino acids by 35% in practical normalized the plasma amino acid pattern. In an experiment, rats were fed for 6–14 days by intravenous or intragastric infusion with TPN solutions providing 40 or 65% of no protein energy as fat from long-chain triglyceride (LCT) or a 3:1 admixture of medium-chain triglyceride (MCT) and LCT emulsions. In three separate experiments, plasma cholesterol concentrations were significantly greater (24–32%) with intravenous infusion of TPN solutions containing MCT-LCT rather than LCT. These data demonstrate that MCT-LCT elevates plasma cholesterol concentrations compared with LCT emulsions with intravenous, but not with intragastric, infusion of TPN solutions in rats (Denise et al., 1993). Parsley is rich in vitamin C and folic acid, which may hold benefits for cholesterol health. Specifically, vitamin C has been shown in studies to increase (HDL) cholesterol levels, while also helping to lower blood pressure, and reduce heart disease risks. Meanwhile, the B vitamin folic acid may enhance cardiovascular health by playing a role in the process that renders homocysteine harmless linked with increased risk of heart attack and stroke in people with atherosclerosis or diabetic heart disease. Green tea itself has been shown to mildly lower total levels and improve the cholesterol profile by decreasing LDL cholesterol and increasing HDL. Green tea may also promote cardiovascular health by making platelets in the blood less sticky. Green tea has also been shown to protect against damage to LDL cholesterol caused by oxygen. The effect of TPN administrations on blood iron as seen in Table 7 was adapted by Parsley + GT addition.  A remarkable iron removal in urine was detected especially when drug was added to the TPN. A noticeable reverse action has been accomplished when PC+GT were applied. Although NC recorded normal Fe preservative, the presences of GT was the best over all including the control. In some other words, TPN+ Parsley+ Green tea obviously recorded the Fe retention potency, meanwhile, the greatest loss of Fe is caused by TPN+lasix followed with some significant level by TPN alone.  In general, adult men lose approximately 1 mg of iron daily through the feces and in desquamated mucosal and skin cells. Premenopausal women have an additional loss of 0.4 to 0.5 mg of iron/d during the menstrual cycle, which makes a total average loss of 1.3 mg/d. In normal individuals, minute amounts of blood are lost in the GI tract daily. Many of the conditions requiring HPN are characterized by increased opportunities for excessive blood loss.  Patients receiving HPN generally consume 1000 kcal or more per day orally and up to their full caloric requirement, even though absorption of macronutrients and micronutrients is substantially diminished. Up to date, there are no data on the efficacy of absorption of iron in home TPN patients. This suggests that iron loss rather than iron malabsorption is the primary factor in the development of iron deficiency. Another factor that should be considered is that, although the loss of small bowel may decrease absorptive percentage, it may also diminish intestinal control of iron absorption.  However, it has been reported that administration of home parenteral nutrition (HPN) to patients with intestinal failure requires attention to caloric content of feeds, fluid, electrolyte balance, and micronutrient status.  On the other side, peripheral blood estimations of vitamins and trace elements may be abnormal, but their clinical significance in relation to deficiency or toxicity states is not always clear.                                                                                                                                                                                                                                                                                                                       
Table 7.  Effect of TPN administrations on blood iron.
	Treatment #
	Group


	Iron M ± SD


	Iron  % NC

	1
	NC


	184.950a ± 3.04**
	100.0



	2
	TPN


	149.050b ± 0.07**
	80.6

	3
	TPN + PC

	175.00a ± 20.79**
	95.3

	4
	TPN + PC + GT


	187.00a ±  3.11**
	101.1

	5
	TPN + AD

	132.450b ± 1.48**
	71.6


    Where: NC, Basel diet; PC, Parsley curly; GT, green tea and AD, Lasix.

Iron deficiency anemia occurred and resolved after iron supplementation in all except who had persistent intestinal blood loss. Anemia was precipitated in acute gastrointestinal disease and hemorrhagic or others with foliate deficiency coexisted. Biotin deficiency developed that manifested by dry eyes and angular cheilitis or hair loss. Vitamin A deficiency resulting in visual disturbance developed patient who was not receiving multivitamin supplements. Serum levels of zinc, copper, selenium, manganese, vitamin A, and vitamin E were measured and no patient had normal levels of all six micronutrients (Aydemir et al, 2006). Likewise, green tea is believed to help in hemochromatosis by preventing iron absorption (Spencer, 2003 and McKay et al 2002).  An extract of green tea taken by healthy women with a meal inhibited the absorption of non-heme iron, e.g., the form of iron in plant foods by 26%. Frequent use of green tea could, in theory, promote the development of iron deficiency in susceptible individual. In reverse to our data, there are several case reports of people developing liver damage while consuming weight-loss products that contained concentrated extracts of green tea. Green tea decoction reduced the iron status and improved the zinc and selenium status of rats, which could play an important role in the antioxidant processes (Blumberg, 2003). But, intranigral infusion of green tea extract appears to be nontoxic to the nigrostriatal dopaminergic system. Furthermore, the potent antioxidative action of green tea extract protects the nigrostriatal dopaminergic system from the iron-induced oxidative injury (Hayes et al 2000). Phenolic compounds act as food antioxidants despite the postulated mechanisms of action of chelating prooxidant metals, such as iron. Although the antioxidative effect is desirable, this mechanism may impair the utilization of dietary iron. Phenolic-rich extracts used as antioxidants in foods reduce the utilization of dietary iron. More biological evaluation for TPN complication will shortly appeared. 
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الملخص العربي

مشكلات التغذية الوريدية: 1. علاقتها بالتغيرات في ثوابت الدم

علي احمد –نيفين محمود- فتحية ابو زيد – فضل الديب
قسم الأغذية الخاصة والتغذية – معهد بحوث تكنولوجيا الأغذية- مركز البحوث الزراعية بالجيزة
تم استخدام فئران التجارب في دراسة مشكلات التغذية الوريدية ومقارنة ذلك بالتغذية العادية. لقد لوحظ ظاهرة فقد وزن الجسم السريع وارتباط ذلك مع تغيرات في ثوابت الدم كنسبة جلوكور الدم و ارتفاع مستوى الكوليستيرول وهبوط تركيز الحديد وارتباط ذلك كلة بزيادة محلول البول.

لقد تم رصد ضخامة هذة المتغيرات في ثوابت الدم مع الاستعانة بالادوية المخلقة والمستخدمة في  الاساس لعلاج الركون المائي داخل الجسم و المسبب للخلل المائي والايوني في الانظمة البولوجية. الجدير بالذكر ان  محلول البقدونس خاصة في وجود مستخلص الشاي الاخضر كبديل للدواء المصنع وكمدر طبيعي للبول قد ساهم في تجاوز معظم المشكلات الصحية السابق ذكرها.
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