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ReEnNAL AND CELLULAR ReEsPonses To AcuTeE AND CHRONIC RESPIRATORY Aciposis. NORMAN
W. CArRTER, DonALD W. SerLbin, AnD H, C, TENG,

RENAL AND CELLULAR COMPENSATIONS FOR RESP|RATORY ACIDOSIS WERE STUDIED IN
TUBE=FED RATS KEPT IN A METABOLIC CAGE CONSTRUCTED TO MAINTAIN A GIVEN ATMOS-
PHERIC CO2 TENSION CONSTANT., BLOOD AND URINE ELECTROLYTES AND ACID-BASE
PATTERNS WERE MEASURED; RENAL CARBONIC ANHYDRASE AND GLUTAMINASE ACTIVITIES
WERE ASSAYED. RATS WERE SACRIFICED IN GROUPS AT INTERVALS FROM ONE HOUR TO |u
DAYS TO DISTINGUISH ACUTE AND CHRONIC EFFECTS,

AFTER ONE HOUR IN |0 PER CENT CO2 THERE WAS A RISE IN PLASMA PCO2 (5Z L
2.6 mm. Ha 1o 91.4%3.1 mmM. Ha) Anp CO2 conTent (2l.7%1.8 mEQ. PER L.

8 MEQ. PER L.) WHILE THERE WAS A FALL IN PLASMA cHLORIDE (108.8%2. 8 MEQ. PER

. 10 96.0%2.5 MEQ. PER L.) AND BLOOD PH (7.43%0.02 To 7.1740.0). By 2l Hours,
AT THE SAME PLASMA PCO C02 conNTENT ROSE TO /2.0%%.0 MEQ. PER L. WHILE PLASMA
CHLORIDE FELL To 88.13][.0 MEQ. PER L. NO FURTHER SIGNIF|CANT CHANGES SUPER- -~~~
VENED THEREAFTER.,

URINE AMMONIA, TITRATABLE ACID AND CHLORIDE EXCRETION WERE INCREASED DUR-
ING THE FIRST DAY ONLY, WHILE POTASSIUM EXCRETION REMAINED ELEVATED THROUGHOUT.
SODIUM EXCRETION WAS UNCHANGED., DESPITE PROFOUND ACIDOSES, ACTIVITIES OF RENAL
GLUTAMINASE AND CARBONIC ANHYDRASE DID NOT.I|NGREASE. MUSCLE ANALYSIS DIS-
CLOSED SLIGHT, BUT SIGNIFICANT, DECREASE IN POTASSIUM AND A MORE MARKED DE~-
CREASE IN SODIUM. AGETAZOLAMIDE (DIAMOX) ADMINISTRATION , SUFFIGIENT TO
SUPPRESS MEASURABLE RENAL CARBONIC ANHYDRASE ACTIVITY COMPLETELY, RESULTED IN
EIGH pLAsMA PCO2 (180.7#%1.8 mm. Ha) AnD A CO2 conTENT ofF 51.3%).J0 MEQ. PER

FROM:THESE STUDIES IT IS CONCLUDED THAT: |) ELEVATION OF BICARBONATE
AND REDUGTION OF CHLORIDE IN PLASMA 1S MAXIMAL AT 2| HOURS; Ti'"SE CHANGES ARE
PRINCIPALLY A CONSEQUENCE OF CELLULAR BUFFERING. 2) RENAL GLUTAMINASE AND
CARBONIC ANHYDRASE ARE NOT ACTIVATED BY INTRACELLULAR ACIDOSIS. 3) INCREASED
BICARBONATE REABSORPTION CAN OCCUR AS A RESULT OF HYPERCAPNEA IN COMPLETE AB-
SENCE OF RENAL CARBON|C ANHYDRASE ACTIVITY.

LEFT VENTRICULAR FuncTIiON AT REST AND DURING EXERcCisE. CARLETON B. CHAPMAN,
ORLAND BAKER AND JERE H. MiTCHELL.

SIMULTANEOUS LEFT VENTRICULAR VOLUME AND PRESSURE CURVES WERE RECORDED IN
FIVE ANESTHETIZED DOGS AT REST AND DURING EXERCISE, USING A BIPLANE CINEFLUORO~
GRAPHIC TECHNIQUE AT 30 FRAMES PER SECOND. VOLUME WAS CALCULATED FROM THESE
TRACINGS FROM EACH PAIR OF FRAMES USING A MODIFICATION OF SIMPSON'S PARABOLIC
RULE. THE ERROR OF THE METHOD, AS DETERMINED FROM VENTRICULAR MODEL EXPERI|=-
MENTS, IS LESS THAN |0 PER CENT.
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RESTING END-DIASTOLIC vOLUME WAS T6.1%7 cc. AND THAT DURING (NOT AFTER)
EXERCISE WAS 6)l.8%7 cc, THE DIFFERENCE WAS CONSISTENT THROUGHOUT THE STUDIES
AND 1S STATISTICALLY SIGNiFICANT.

EXERCISE PRODUCED SLIGHT INCREASE IN STROKE WORK BUT TOTAL POWER PRODUC=-
T1ON PER MINUTE ROSE FRoM 3738 To 5530.6 THOUSAND GM.-cM. PER Ka. KINETIC
ENERGY, CALCULATED FROM EJECTION AND VELOCITY CURVES, WAS 2 PER CENT OF TOTAL
wORK (RESTING) AND I PER CENT DURING EXERCISE. THE UNDERESTIMATE OF POTEN=
TIAL (P¥) WORK AS A RESULT OF USING MEAN INSTEAD OF INTEGRATED VALUES WAS
NEGLIGIBLE AT REST BUT WAS |9 PER CENT DURI NG EXERCISE, THE CORRESPONDING
FIGURES FOR KINETIC ENERGY WERE 359 AND 5| PER CENT, RESPECTIVELY.

VARIATION IN THE HEART'S APPLICATION OF FORCE FROM STROKE TO STROKE, AND
THE DYNAMIC EFFECT OF BIGEMINY AND BRADYCARDIA, ARE EASILY DISCERNIBLE [N THE
VOLUME=-PRESSURE RECORDS.,

THE STUDY DEMONSTRATES THE VALUE OF BIPLANE GINE%LUOROGRAPHIC METHODS
FOR OBTAINING “BNSTANTANEOUS" VENTRICULAR VOLUME CURVES., |T sHows CONCLUS-‘VM
IVELY THAT VENTRICULAR END-DIASTOLIC VOLUME DECREASES DURING EXERCISE, THAT
FAILURE TO CALCULATE KINETIC ENERGY AT HIGH FLOWS MAY LEAD TO SIGNIFICANT
ERROR, AND THAT USE OF MEAN VALUES FOR CALCULATING VENTRICULAR POWER PRODUC-
TION IS INADMISS!BLE WHERE HIGH FLOWS ARE [NVOLVED,

HemoLysis IN UREMIA: PREVENTION OF ENTRACORPUSCULAR DerFecT BY RENAL TiSSuE.
E. E. MUIRHEAD AND J. A, STIRMAN,

UNDER CERTAIN CONDITIONS, A HEMOLYT]C COMPONENT MAY CONTRIBUTE GREATLY
TO THE ANEMIA ASSOCIATED WITH RENAL DISEASE AND UREMIA. HEMOLYSIS HAS BEEN
STUDIED [N UREMIA, "

ERYTHROCYTES OBTAINED FOUR DAYS FOLLOWING BILATERAL NEPHRECTOMY OF THE
DOG WERE TRANSFUSED INTO RECIPIENTS COMPATIBLE BY THE ANTIGLOBULIN TECHNIQUE
AND THE LIFE SPAN WAS MEASURED SIMULTANEOUSLY BY THE ASHBY AND RADI|OCHROMI UM
METHODS. COMPARABLE RESULTS INDICATING A SHORTENED LIFE SPAN WERE OBTAINED
BY THE TWO METHODS. [HIS APPROACH SUPPORTED THE USE OF THE RADIOCHROMIUM
METHOD UNDER THESE CONDI!TIONS.

ERYTHROCYTES OBTAINED FOUR DAYS FOLLOWING BILATERAL NEPHRECTOMY OF DOGS
WERE TRANSFUSED INTO NORMAL RECIPIENTS ON 30 OCCASIONS. A PROMINENTLY SHORT-
ENED LIFE SPAN WAS DETERMINED. [|HE RESULTS DIFFERED SIGNIFICANTLY FROM THOSE
OBTAINED WHEN THE ERYTHROCYTES OF NORMAL DOGS WERE REINTRODUCED INTO THEIR
NORMAL ENVIRONMENT OR WHEN THESE CELLS WERE TRANSFUSED INTO NORMAL RECIPIENTS.
IN SEVEN EXPERIEMTNS THE SAME SHORTENED LIFE SPAN WAS OBSERVED IN THE NEPH-
RECTOMIZED DOG AS IN THE NORMAL RECIPIENT. T[HESE FINDINGS INDICATED AN INTRA=
CORPUSCULAR DEFECT., BY THIS METHOD THIS DEFECT REACHED A MAX|MUM Zu HOURS
FOLLOWING NEPHRECTOMY .,
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IN FIVE EXPERIMENTS THE URETER WAS CONNECTED TO THE VENA CAVA AND THE OP=
POSITE KIDNEY WAS REMOVED. FOUR DAYS LATER, THE ERYTHROCYTES FROM THESE ANIMALS
WERE TRANSFUSED INTO NORMAL RECIPIENTS., [HE LIFE SPAN APPROACHED NORMAL VALUES.
THERE WAS A SIGNIFICANT DIFFERENCE BETWEEN THE LIFE SPAN CURVES FOLLOWING NEPH=
RECTOMY AND THOSE FOLLOWING URETEROCAVAL ANASTOMOSIS.

THE RESULTS INDICATED RAPID DEVELOPMENT OF AN INTRACORPUSCULAR DEFECT FOL~-
LOWING NEPHRECTOMY. UNDER THE SAME DEGREE OF EXCRETORY RENAL INSUFFICIENCY
(UREMIA) PROTECTION AGAINST SUCH A DEFECT BY INTACT RENAL TISSUE WAS DEMON=
STRATED., THUS THE STABILITY OF THE ERYTHROCYTE IN THE CIRCULATION OF THE DOG
APPEARS TO BE DUE IN PART TO NONEXCRETORY RENAL FuNcTioN (s).

THE MECHANISM OF THE PROTEIN=SPARING EFFECT oF GLUCOSE. JEAN D. WILSON AND
MARVIN D. SIPERSTEIN,

THE MECHANISMS BY WHICH GLUCOSE ADMINISTRAT!ON DURING STARVATION SPARES
PROTEIN ARE UNKNOWN. PREVIOUS STUDIES IN OUR LABORATORY DEMONSTRATEQ) THAT
GLUCOSE OXIDATION CAN CONTROL LIPOGENESIS BY GENERATING RATE=LIMITING COFACTORS,
PARTICULARLY DURING THE OPERATION OF THE HEXOSEMONOPHOSPHATE SHUNT., THE PRES-
ENT STUDY WAS UNDERTAKEN TO INVESTIGATE THE RELATIONSHIP BETWEEN PROTEIN SYN=
THESIS AND THE COFACTORS GENERATED DURING GLYCOLYSis--TPNH, DPNH, anp ATP,

THE INFLUENCE OF COFACTORS AND SUBSTRATES ON PROTEIN SYNTHESIS FROM
ACETATE-CIL wAS STUDIED IN CELL-FREE HOMOGENATES OF RAT LIVER. ADDITION OF
TPN PLUS GLUCOSE-O-PHOSPHATE (G-6-P) TO HOMOGENATES INCREASED PROTEIN SYNTHESIS
THREE- TO SEVENFOLD; ADDITION OF DPN PLUS G=6-P STIMULATED PROTEIN SYNTHESIS
TO A LESSER EXTENT. ADDITION OF AN ATP-GENERATING SYSTEM (CREATINE PHOSPHATE
PLUS ATP) ALSO ACCELERATED PROTEIN SYNTHESIS MARKEDLY. HOWEVER, WHEN PROTEIN
SYNTHESIS WAS MAXIMALLY STIMULATED BY THE ATP-GENERATING SYSTEM ALONE, ADDITION
oF TPN PLus G-6-P CAUSES FURTHER PROTEIN SYNTHESIS UP TO THREEFOLD; AGAIN, THE
EFFECT oF DPN PLus G-6-P WAS USUALLY LESS. FURTHERMORE, TO ESTABLISH THAT PY-
RIDINE NUCLEOTIDES GENERATED DURING GLYCOLYS!S ARE, IN FACT, LIMITING IN PRO=-
TEIN SYNTHESIS, VALnNE=CﬂA INCORPORATION WAS STuDIED, AGAIN, TPN Anp DPN were
FOUND TO STIMULATE PROTEIN SYNTHESIS ABOVE LEVELS ATTAINABLE WITH MAXIMAL ATP
GENERATION ALONE,

IT 1S NOTEWORTHY THAT PYRIDINE NUCLEOTIDES CAN REGULATE PROTEIN SYNTHESIS,
SINCE THE ONLY REACTION IN MAMMALS RESULTING IN NET AMINO ACID SYNTHESIS
(A-KETOGLUTARATE TO GLUTAMATE) REQUIRES PYRIDINE NUCLEOTIDE. THUS, THE RATE OF
AMINO ACID IS PROBABLY RATE=LIMITING IN PROTEIN SYNTHESIS. THE CONCLUSION MAY
ALSO BE DRAWN THAT THE GENERATION DURING GLYCOLYSIS OF THE COFACTORS = TPNH,
DPNH, AND ATP = MAY ACCOUNT FOR THE PROTEIN-SPARING EFFECT OF GLUCOSE. [N
ADDITION, THE FINDING THAT TPNH 1s MORE LiMITING THAN DPNH SUGGESTS THAT THE
GLUCOSE OXIDIZED VIA THE MEXOSEMONOPHOSPHATE SHUNT MAY BE OF PARTICULAR IMPOR=-
TANCE IN THE SPARING OF PROTEIN BY GLYCOLYSIS.



